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Abstract 
 
Purpose  
The purpose of this study was to investigate how well the law on accessibility is 
implemented, to find what implications there might be when accessing a website, and to find 
out how well a website needs to be adapted for it to be accessible. 
 
Method  
The researchers made a comparative study between the Swedish public sector desktop 
websites, the Student Financial Aid and the Public Employment Service. The method used 
was a combination of automatic and manual evaluation of the accessibility on the websites. 
In the Automatic Evaluation the free tool A-checker, and a color contrast tool was used to 
check the code from the WCAG framework 2.0 AA. In the manual evaluation the researchers 
conducted a heuristic evaluation based on the WCAG’s checklist, a survey with 60 
participants, and user tests with 5 participants using assistive technologies such as only 
using the keyboard, resizing the text and disabling the CSS sheet. The tests provided an 
input on how the websites can be accessed with assistive technologies and what 
improvements could be made.  
 
Findings  
This research found by conducting a survey, that 43.3% were not aware of the accessibility 
law, and that 58.3% were not aware that they can complain to the supervisor authority if a 
website is not accessible. Because of the lack of knowledge, this might make it harder for 
companies to adapt their websites to be accessible.  

 
Further, the researchers found that since A-checker uses WCAG’s framework, it takes time 
to interpret what the recommendations actually mean. The other automated tool, the colour 
contrast tool was easy to interpret for the researchers, and the checklist from WCAG helped 
as a guide, even though the checklist was more time consuming.  
 
Implications 
The researchers were not able to find any participants with any of the disabilities which the 
thesis focuses on. 
 
Limitations  
In order to test the websites, the participants were using assistive technologies. 
The researchers could not get access to a screen reader, therefore the user tests were 
conducted by disabling the CSS sheet. In the survey, not enough participants with 
disabilities answered, therefore some of the results were discluded from the study.  
 
Keywords Web accessibility, Web inclusion, Web exclusion, WCAG  
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 1      Introduction 

1.1     Background 
 
According to the World Bank, 15% of the population (one billion people), have some sort of 
disability. Since our world is becoming more and more digitalised, there is a big shift to make 
everyone use the internet. The internet is a good tool for those who need assistance in the 
physical world, which allows them to complete tasks, such as taxes and applications from 
home. However, if the websites are not made for everyone to understand and use them, 
they fail to succeed in making it easier for everyone to use their services.  
 
A result of this is that people are excluded from parts of the internet. To eliminate the 
exclusion, the European Union passed a law on accessibility of the websites and mobile 
applications of public sector bodies in October 2016. The law states that “Member States 
shall ensure that public sector bodies take the necessary measures to make their websites 
and mobile applications more accessible by making them perceivable, operable, 
understandable and robust” (Official Journal of the European Union, 2016). This notion later 
became a Swedish law which states “The 23rd of September 2018, The Web accessibility 
directive came into power in Sweden and in all other Eu-countries. The law comprises all of 
the public sector and state and communal companies which fulfills certain requirements” 
(Webbtillgänglighet Direktivet, 2020). 
 
The public sector includes services which handles users from a big variety of backgrounds, 
needs and ages. These services also handle important details such as: insurance, personal 
information and money related topics. It is therefore vital for the websites to be accessible in 
order to digitally include all users. 
 
What does it mean for a website to be accessible? The Web accessibility initiative are the 
ones who have set up the guides and rules on how to make a website accessible. On their 
website they state “Web accessibility means that websites, tools, and technologies are 
designed and developed so that people with disabilities can use them”. This means that 
anyone should be able to understand, interact, navigate and contribute to the website. 
 
What accessibility looks like on the web 
The website should be adapted to anyone whose disability affects their web usage. These 
disabilities include physical, cognitive, visual, speech, auditory and neurological. For 
example, this means that people who are blind, deaf or have learning difficulties should be 
able to access and understand the website. There are a lot of steps to make a website 
accessible, for example: alternative text for images and videos, text for audio, keyboard input 
and enough contrast between different elements. 
 
Knowing which tools that can be used for checking a website’s accessibility is important. On 
WCAG’s website, there is a list of tools which can be used to determine if the content of a 
website is meeting accessibility standards (WAI, 2016). However, there is no automated tool 
alone which can cover everything, human knowledge and evaluation is still required. WCAG 
provides a guide on their website, which can be used to review a website’s accessibility. 
Making a website accessible is not only about including assistive technologies, it also 
includes user friendliness. 
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According to the authors of “Web Accessibility for People with Disabilities in the European 
Union: Paving the Road to Social Inclusion” (Ferri, Favalli, 2018) making a website 
accessible benefits all web users, it provides a clear navigation and understandable content. 
Including subtitles on videos does not only help those who are hearing impaired, it also helps 
those who have English as their second language. Underlining links instead of just changing 
the colour does not only help those who are colourblind, it also provides a clear indicator that 
the text is clickable. 
 
Public Employment Service (Arbetsförmedlingen) and the Student Financial Aid (CSN) 
The researchers have chosen the Public Employment Service and the Student Financial aid, 
because they are public sector websites and are used by a large target group. Being able to 
find work and getting financial aid is vital for people to contribute to society. Both of these 
services handle people from a large variety of backgrounds, ages and abilities. There is 
extra support for people with disabilities on both websites, such as aid at work and in school. 
They are both required by law to be accessible and they have an active digital presence. 
The study is researching desktop websites, since the present Swedish law is aimed towards 
the desktop.  
 

1.2     Problem statement 
There have been studies that show that the laws are not being followed, such as the Stanca 
Act in Italy (Barricelli, Sciarelly, Valtolina, Rizzi (2018), and the US law 508 (Yang, 2019), but 
the consequences have not been examined at the same level. The consequence is a digital 
exclusion of people, which defies human rights. The European law tries to prevent this 
exclusion, however Petterson’s Research has shown that public sector websites in Sweden 
are not up to standard for the visually impaired. In order to continue examine this problem 
further, a comparative study was chosen to understand the extent of the consequences, to 
see how two websites have implemented accessibility differently. The WCAG guidelines that 
are being followed by the law, does not provide a specific method to evaluate websites. 
Because of this, confusion can occur when examining if a website is accessible by all users. 
The result is that government websites may not realise that they are not accessible. The law 
is based on individuals feedback of accessibility. Therefore the researchers have examined 
the awareness of the law and an individual's experience with finding information on the 
website on how to complain to the supervisor authority.  
 

1.3 Purpose and research questions 
Drawing on the problem statement, it can be assumed that the implications of not following 
the Swedish law have not been researched thoroughly. What can happen when websites are 
not accessible is a digital exclusion. From the research made on this topic, it can be 
assumed that in Sweden the law is not always followed. Consequently, the purpose of this 
study is: to research two of the Swedish public sector’s web accessibility, to understand why 
the law is not always being followed, and what implications this can create. To be able to 
fulfil the purpose, it has been broken down into 3 questions. Since the digital exclusion 
violates the human rights, the study’s first research questions is: 
What are the major implications that exclude visually, hearing and motorically impaired 
people from the web?  

Since websites do not have to be perfect in order to be used, the researchers examined to 
what degree a website needs to be accessible. Hence, the second research questions is: 
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To what extent does a public sector website need to be accessible for visually, hearing and 
motorically impaired people? 

After the web accessibility law came into power, more websites are accessible. The law is a 
big motivator for public sectors to have an accessible website. It has been found that not all 
websites are accessible in Sweden (Andersson, 2017). Therefore, the third research 
question is: In what way is the accessibility law effective and how can it be improved? 
 
To answer the questions and thereby fulfilling the purpose, a case study will be conducted 
by researching the Student Financial Aid and the Public Employment Service. These two 
websites have been chosen, since employment, unemployment and studying are important 
topics in society. 

 
1.4     The scope and delimitations 
Scope 

● The researchers have focused on the accessibility of the websites: the Public 
Employment Service (Arbetsförmedlingen), and the Student Financial Aid (CSN). 

● The research target group was residents in Sweden. 
● The research was conducted in Sweden. 
● The research focused on desktop websites. 
● The focus was on those who are impaired visually, audibly and/or motorically. 
● The research was based on the present Swedish accessibility law (law 2018:1937).  

 
Delimitations 

● The researchers did not look into other government websites.  
● Accessibility was not covered for those who are: 

1. Suffering from mental illness, such as: depression, eating disorder, anxiety, 
etc.  

2. Diagnosed with cognitive disorders such as: autism, aspergers, down 
syndrome, ADD or ADHD, etc. 

● The researchers were not able to test the websites on blind, colour blind, deaf or 
motorically impaired people. Instead, the websites were tested on people using 
assistive technologies, to mimic the way a person with disabilities would interact with 
the websites.  
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1.5     Disposition  
 
1. Introduction 
This chapter provides the background of the research topic. It presents an overview of web 
accessibility and the law. Further, the chapter explains why the topic is relevant in our 
growing digital world, and the research questions are presented.  
 
2. Method and Implementation 
This chapter describes the different methods and theories which were used when conducting 
the research. All methods are connected to the research topic and found in other research 
papers. 
 
3. Theoretical Framework 
The theoretical framework is divided by the research questions. The first research question 
includes implications and the WCAG:s framework. The second research question covers 
user experience design, tools and implementations of web accessibility. The third research 
question includes the law on web accessibility.  
 
4. Empirical Research 
The result from the research is presented in this chapter. The empirical research comes from 
a heuristic evaluation, a survey and user tests. 
 
5. Analysis 
This section describes the analysis of the results from the research. The analysis is divided 
into three sections which are connected to the three research questions.  
 
6. Discussion and Conclusion 
This chapter describes the researchers final conclusion on the topic and also how this topic 
can be further researched on in the future.  
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2        Methods and Implementations 
From our findings in the literature review, the researchers used automatic and manual 
evaluation to analyse the Swedish Public Employment Service and the Student Financial 
Aid, through their desktop websites. A comparative study was chosen, in order to find 
strengths and weaknesses on the websites. In the automatic evaluation, the tool A-checker 
was chosen and the automatic color contrast tool. In the manual evaluation the researchers 
conducted user tests from the target group, a heuristic evaluation and a survey.  

 
2.1 Link between research questions and methods 
Research question 1: What are the major implications that exclude visually, hearing and 
motorically impaired people from the web? The researchers have examined through an 
automated and manual evaluation of how accessibility was implemented by the developers. 
A comparative study of two websites, shows different factors of implementation of 
accessibility. Additionally the researchers have conducted user tests to see where people 
are being excluded from the websites, and analysed why the problem areas, both known 
and unknown are not being tended to. 
 
Research question 2: To what extent does a public sector website need to be accessible 
for hearing and motorically impaired people? The researchers have examined the websites 
using both manual and automated tools in order to find implications on the two websites. 
This has given the researchers an overview on which factors of the websites are accessible 
and which factors need improvement. This was also tested via user tests, where the 
participants had to use assistive technologies to see if the website would be accessible for a 
person with disabilities. Based on the manual and automated evaluations, the researchers 
have concluded whether the entire website needs to be accessible, or if it is enough to make 
some parts accessible. 
 
Research question 3: In what way is the accessibility law effective and how can it be 
improved? Through analysing the websites, the law and research papers on accessibility, 
and the results from the user tests and the survey, the researchers have examined whether 
or not the law is effective for the differently abled and how it can be improved. By asking 
people in the survey about the law, the researchers can draw conclusions on the awareness 
of web accessibility. Through adding a task in the user tests about the law, the researchers 
can find whether or not the complaint system is easy to access. 
 
 

2.2     Work process 
The evaluation started with an automatic evaluation, and continued with a manual evaluation 
of the websites. The researchers analysed the chosen websites based on the WCAG 
directive and with the help of the tools recommended by WCAG. 
 
The survey was conducted in one week, where 60 participants answered questions. The 
survey was published on the researchers facebook feed, and additionally in accessibility 
groups. The user tests were conducted in one week during three different days. Each test 
took between 25-35 minutes. 

 

8 



 

2.3     Approach 
2.3.1 Defining our users 
When conducting user research it is vital to define your primary user group (Unger, 
Chandler, 2012). The primary user group are people who are using accessibility tools and 
implementations such as the ones described in the theoretical chapter.  
 

Primary Target Groups 

Public sector 
bodies 

Student Financial Aid 
 

Public Employment Services 

Age 18 – 30 (54). 14 – 65. 
 

People Students and alumni. 
 

Employed and unemployed people. 

Impairment Visually, motorically and hearing 
impaired. 

Visually, motorically and hearing 
impaired. 

Housing Lives in a student apartment or 
house. 

Not relevant. 

Requirements E-Id. 
 

E-Id or username. 
 

 
2.3.2 Automatic Evaluation 
First an automated evaluation tool, called A-checker was used to see what areas needed to 
be analysed and what differed the websites from each other. A-checker goes through the 
code and finds areas of concern, that otherwise would take a long time for the researchers to 
find. A-checker puts the problems into 3 categories: known problems, likely problems and 
potential problems. The researchers decided that A-checker should follow the WCAG 2.0 AA 
guidelines. A-checker divides them into the WCAG categories A or AA. One problem equals 
one line of code. The colour contrast tool compares the colours of the website to see if there 
is enough contrast between them, so that a color blind or visually impaired person can read 
and understand the content.  
 
2.3.3 Heuristic Evaluation 
A heuristic evaluation is when a set of evaluators goes through the website to see if it is user 
friendly, the researchers base this on the UX Heuristics (Nielsen, 1994). In this research the 
researchers went through the Public Employment Service and the Student Financial Aid. 
In order to evaluate, find differences and similarities between the websites, the researchers 
went through the websites several times, according to Nielsen. Since the research is 
focused on accessibility, the researchers used assistive technologies in order to use the 
websites as people who are impaired visually, audibly and/or motorically would. This was 
done in order to answer the research question: “To what extent does a public sector website 
need to be accessible for visually, hearing and motorically impaired people?”. 
 
2.3.4 Surveys 
Surveys are recommended to not be longer than 5-10 minutes, this was stated in the 
beginning of the survey so that participants knew if they would have time to complete it. This 
method was chosen to gain statistics. 
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In order to answer the research question “In what way is the accessibility law effective and 
how can it be improved?” The researchers included questions about the law and on 
accessibility. Example: Question 4 - Were you aware that you have the right to complain to 
the supervisor authority (tillsynsmyndigheten) if a public sector website is not accessible? 
 
2.3.5 Usability Testing 
In order to answer the research question “To what extent does a public sector website need 
to be accessible for visually, hearing and motorically impaired people?”, the researchers 
conducted user tests on the two Swedish government websites: the Student Financial Aid 
and the Public Employment Service to compare the accessibility. The participants performed 
a variety of different tasks on the websites, whilst talking out loud about what they were 
doing and experiencing. The researchers have observed the tests while recording the screen 
and writing down what the participants were saying. Usability testing was chosen in order to 
find issues on the websites. It is recommended by the UX- researcher Jakob Nielsen to have 
5 participants, which was the number of participants in this study. Nielsen explains that 5 
participants is enough to find occuring problems when conducting user tests, more than 5 
people usually does not give more feedback.  
 
 

2.4 Design 
2.4.1 Common Methods 
In the article “Tools for Web Accessibility Evaluation” (Abascal, Arrue, Valencia, 2019), 
different kinds of methods have been thoroughly researched. The methods are divided into 
two parts: automatic and manual evaluations. Julio Abascal, Myriam Arrue and Xabier 
Valencia described: “Web accessibility evaluation tools cannot determine accessibility, they 
can only assist in doing so’.” Since automatic evaluation tools are not enough, web 
developers must be educated in the field, so that they understand the guidelines, and how to 
implement them. WCAG’s framework is where most people and laws get their guidelines 
from. 
 
Automatic evaluation combined with manual evaluation as a method, have been used in 
order to quickly get an overview combined with a more qualitative understanding of a 
website. In one research they went through 32 Swedish websites in the field of electronic 
communication and utilities (Andersson, 2019). After they used the automated tool Axe, they 
continued to examine the website through a heuristic evaluation and user tests on the 
websites. In that study, they concluded that the 4 main problems for accessibility are: 
resizing text 1.4.4, all elements have text alternatives 1.1.1, focus on elements 2.4.7 and 
validation of the website 4.11. The guidelines came from WCAG. Automatic and manual 
evaluation was also used by Petterson when conducting a comparative study between The 
swedish tax agency and the police´s websites. 
 
In Italy, the authors evaluated 8057 public sector websites with an automated tool called 
A-checker (Barricelli, Peirlauro, Valtolina, Rizzi, 2018). In this study they only used 
automated evaluation because of lack of time.  
 
In the article “Accessibility on the web: how to public sector websites differ in terms of 
visually impaired accessibility and why” (Andersson, 2019). They combined automatic 
evaluation, survey, user tests and interviews of the participants. They also interviewed the 
developers of the websites. The comparative study was on the Swedish Tax 
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Agency(Skatteverket) and the police website. Using a comparative study, displayed different 
approaches on how to adapt websites to be accessible. 

 
2.5     Data collection 
In order to get a further understanding of the topic and the tasks, the researchers read 
several papers on accessibility, they researched how WCAG is used and have done a 
survey and user tests. This has provided the researchers with a broader perspective.  
 
2.5.1 User Tests 
The user tests were conducted by testing three different assistive technologies. First, the 
participants used keyboard access only, to mimic users who cannot use the mouse due to 
motorically impairment. Secondly, the participants had to resize the text to 125%, to mimic 
low vision. Lastly, the participants had to navigate the websites when the stylesheet was 
disabled, to mimic how a screen reader would go through the website. In order to disable the 
CSS sheet, a Google Chrome tool was used called Disable HTML. The same user goals 
was used for all assistive technologies. The participants did not have any disabilities, but 
they used the website with the same assistive technologies as a person who needs them 
would. This resulted, in that the participants required more time than someone who is used 
to the assistive technologies, and it has been taken into account. If a person recently had to 
start use assistive technologies, these user tests mimics how a user would interact with the 
websites at first glance. During the user tests, the researchers recorded the computer screen 
and recorded the audio from the tests. They also took notes on everything the participants 
said. When the test was completed, the researchers analysed the data immediately.  
 
User Test Goals: 
These goals were chosen based on relevant information to the target group. The tasks were 
also some of the most frequently used actions on the websites. The task to contact the 
supervisor authority was chosen to compare how the different websites had implemented the 
law.  
 
Student Financial Aid 

1. Find Study Deklaration. 
2. Find your current student debt. 
3. Find information about supporting student financial aid for people with disabilities. 
4. Find a way to contact the supervisor authority if the website is not accessible. 

 
Public Employment Service 

1. Find information about what support you can get when having disabilities.  
2. Find what aid you can get at your work. 
3. Find a way to contact the supervisor authority if the website is not accessible.  

 
2.5.2 Survey 
The survey was created on a website called Surveyplanet. The researchers chose this 
website because of its unlimited questions and because it provided a good overview of the 
results. The researchers decided to mainly use close-ended questions, in order to get a 
quantitative response. The survey was conducted in English, however most participants 
were Swedish. Therefore, more difficult words such as “the supervisor authority” were 
included in Swedish as well as English. The survey included 22 questions and 60 
participants. As the first questions focused on users with disabilities and it was revealed that 
only 2 out of 60 participants had some sort of disability, the researchers decided to not 
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include the result from those questions as there was not enough data. The last four 
questions are more revealing as they focus on the law on accessibility. The very last 
question is not included in this section as it asked the participants if they were interested in 
being a part of the user tests. 

 
2.6 Data analysis 
2.6.1 Heuristic Evaluation 
The evaluation was analysed based on the WCAG’s framework, the articles and from the 
user experience guidelines. The researchers also included an automated evaluation which 
was analysed and compared against the manual/heuristic evaluation. 
 
2.6.2 Survey 
The researchers organized the data based on the survey questions. A quantitative analysis 
was used. The questions in the survey were mainly close-end answers (multiple choice). 
This has been done in order to analyse the results easier. Close-ended questions are faster 
to complete which is preferable, as to ensure that the participants complete the survey 
(Unger, Chandler, 2012. pg.118). 
 
2.6.3 User tests 
The researchers focused on the parts which were strictly about accessibility, and 
disregarded factors such as the amount of time it took for the participants to complete the 
tasks. As the participants had not used assistive technologies before, there had to be a 
certain learning curve therefore the time span is not relevant. A thematic analysis was used, 
where the researchers identified recurring themes and opinions from the participants. 
 
2.7    Validity and reliability 
The researchers automatically and manually evaluated the websites, in order to answer the 
research question: What are the major implications that exclude visually, hearing and 
motorically impaired people from the web? The evaluation was based on the WCAG 
guidelines, WCAG recommended tools and on user experience design. This was done in 
order to ensure that the researchers were following WCAG’s definition of accessibility. 
 
2.7.1 Internal 
The user experience of the websites could have had a certain bias, due to the fact that both 
researchers have used the Student Financial Aid several times before. However when the 
project started the Student Financial Aid had redone their design which made the 
researchers analyse it from a new perspective. One of the researchers had never used the 
Public Employment Service, and the other had not used the website in at least 5 years. This 
meant that neither of the researchers were used to the website and could therefore analyse 
it without any bias. Due to the theoretical framework, the researchers expected to find faulty 
areas within the websites, but also focused on functional parts when evaluating them in 
order to eliminate bias. The survey and the user tests included both Swedish and English 
words. This was done to ensure that the participants would not misunderstand the content.  
 
2.7.2 External 
Throughout the research, the researchers have delivered the results without withdrawing any 
information and they have used methods which have been used by other researchers such 
as Pettersson and Andersson. Further research can therefore be achieved with the methods 
used in this research, by using the similar survey questions, conducting similar user tests, 
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and by following the WCAG’s framework when evaluating the websites. The researchers 
have used 5 participants in the user tests, based on Nielsen’s recommendation: “Testing 
with 5 people lets you find almost as many usability problems as you'd find using many more 
test participants.”  The researchers have used A-checker to analyse the websites in the 
automatic evaluation. As seen when analysing the Italian Stanca Act (Barricelli, Peirlauro, 
Valtolina, Rizzi, 2018), A-checker is a helpful tool recommended by WCAG and was used in 
that study to efficiently analyse 8057 different websites.  
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3          Theoretical Framework  
3.1 Link between research questions and theory 
To give a theoretical foundation to the first research question ”What are the major 
implications that exclude visually, hearing and motorically impaired people from the web,” 
the following areas were described in the theoretical framework: Implications and the WCAG 
directive, was covered to give an understanding of the current situation surrounding 
accessibility.  
 
To give a theoretical foundation to the second research question ”To what extent does a 
public sector website need to be accessible for visually, hearing and motorically impaired 
people?”, the following areas were described in the theoretical framework: user experience 
design, tools and implementations. User experience design was covered because 
accessibility is built upon user experience design. Tools and implementation are covered in 
order to understand accessibility.  
 
To give a theoretical foundation to the third research question ”In what way is the 
accessibility law effective and how can it be improved?,” the following area was described in 
the theoretical framework: the law on accessibility. The law on accessibility was covered in 
order to examine and understand the law, this was needed in order to draw conclusions and 
find improvements.  
  

3.2     Theory 1 
Research questions 1: What are the major implications that exclude visually, hearing and 
motorically impaired people from the web? 

3.2.1 Implications 
What has been concluded in several studies is why companies may not focus on 
accessibility. Abscal, Arrue and Valencia found that the main issues was (Abscal, Arrue, 
Valencia, 2019): 

● Shortage of time. 
● Ignorance. 
● Lack of proper tools. 
● Private sectors are not required by law and generally do not consider adapting. 
● Lack of education in web development. 

 
Abscal, Arrue and Valencia continues to explain that since automatic evaluation tools are not 
enough, web developers must be educated in the field, in order to understand the guidelines 
and how to implement them. WCAG’s framework is where most people and laws get their 
guidelines from. 
  
In another study they researched how web agencies in Jönköping are working with web 
accessibility (Björnberg, Johansson, 2019). They interviewed 6 web agencies, and 
concluded that accessibility was not something the agencies prioritised due to that clients did 
not ask for it, and because it is hard for the companies to sell. Web accessibility is mostly 
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considered when there are laws on it. Accessibility is not something the companies were 
aware of or prioritised.  
 
3.2.2 WCAG 
WCAG has been criticized in the article “Web Accessibility for People with Disabilities in the 
European Union: Paving the Road to Social Inclusion” (Ferri, Favalli, 2018). WCAG’s 
standards are currently the most advanced ones, however the article states that “the 
guidelines were hard to interpret and to apply in a practical sense. Other scholars affirm that 
the WCAG 2.0 guidelines have not increased the coverage of user problems, as one would 
have expected, compared to the WCAG 1.0”. Even if a website adapts its content and 
functions according to the WCAG 2.0 guidelines, it is not certain that a blind person will be 
able to navigate smoothly through the website. In the same article, the authors claim that 
WCAG has lost the ability to comply with what the developers are able to work on. 

3.2.3 WCAG’s 4 principles 
WCAG’s framework follows 4 Principles (WCAG, 2008). The websites should be: 

1. Perceivable - Information and user interface components must be presentable to 
users in ways they can perceive. 

2. Operable - User interface components and navigation must be operable. 
3. Understandable - Information and the operation of user interface must be 

understandable. 
4. Robust - Content must be robust enough that it can be interpreted reliably by a wide 

variety of user agents, including assistive technologies.  

The 4 principles have guidelines under them that go through all ways a website should be 
accessible. They are divided into 3 categories; A, AA and AAA. The first A is the minimum 
level of conformance. That means that all the pages and functions must be accessible. AA 
covers A, and AA criteria, and AAA covers A, AA and AAA.  

 
The article “Web Accessibility for People with Disabilities in the European Union: Paving the 
Road to Social Inclusion” (Ferri, Favalli, 2018) focuses on the exclusion of the differently 
abled on the web. The researchers state that technology has done wonders for the disabled 
community, and that the ability within technology to open up new opportunities should 
continue to expand. All government websites should be accessible by all people, anyone 
should be able to access the information, functions and services which are provided on the 
web. The article focuses on accessibility within the EU actions, and in the context of human 
rights. Accessibility is not only to help disabled people to interact and contribute to the web, it 
is within the human rights that all people should have accessibility to physical, social, 
economical and cultural environments.  
 
The article “Accessibility Compliance for E-Government Websites: Laws, Standards, and 
Evaluation Technology” (Moreno, Martínez, 2019), states that a digitalised society can only 
be achieved once all citizens have access. The authors argue that accessibility will become 
increasingly more important as time passes. As humans live longer, more people will be in 
need of assistance. Improving web accessibility is in everybody's best interest as it will affect 
everybody in the end. The authors state: “Therefore, in order to prevent the exclusion of 
PWDs, it is essential that public government websites be accessible. They must follow 
accessibility standards so that any citizen, with or without disabilities, can access a website. 
These standards are referenced in the laws and regulatory framework regarding accessibility 
in the different countries”.  
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3.3     Theory 2 
Research question 2: To what extent does a public sector website need to be accessible 
for visually, hearing and motorically impaired people? 

3.3.1 User Experience design 
The Interaction Design Foundation defines user design as: “User Experience (UX) design is 
the process design teams use to create products that provide meaningful and relevant 
experiences to users.” The book “Understanding Your Users”, defines user experience in a 
simpler way: “help make technology easy for people to use”.  
 
In user experience design, platforms and systems are being developed for people to use 
them more easily. To achieve this, developers must test their products and reiterate until the 
needs are being set. A common saying in UX is “you are not your users”. This implies that 
just because it is understandable to the developer, does not entail that it is to the users. That 
is why user testing is important in order to truly understand how users interact with the 
platform/system. There is a big range of different kinds of user testing methods, such as tree 
testing, surveys, card sorting and qualitative user testing. What they all have in common is 
that the researchers are seeing how the participants interact, think and feel about the 
systems.  
 
3.3.2 The Importance of user experience design 
The simplest website only has information for the user. Nowadays, there is so much more to 
do on the web. Interactions and transactions are happening everywhere such as using bank 
services, legal services, buying items, playing games etc. UX design is important for several 
different reasons, it; 

● Fulfills the users needs. 
● Focuses on how a person feels when using the platform. 
● Creates positive experiences. 
● Keeps the user loyal. 
● Defines customer journeys.  
● It completes the conversion. 

 
3.3.3 Navigating systems  
Navigating a website is like navigating the streets, you must know where you are and have 
options on where to go. According to Nielsen: A rule of thumb when evaluating your website 
is that the structure should be made in a way that the user can land on any page and would 
be able to navigate to any other page. Just as if there are no signs on the street that you are 
on, the website must let the user know where they are. If the user fails to find your web form, 
it is irrelevant how pretty or accessible it is. There are several types of systems to let users 
know where they are on a website.  
 
Types of website navigation (The daily Egg, 2018) 

1. Navigation menus. 
2. Sidebars.  
3. Hamburger menus. 
4. Footers. 
5. Breadcrumbs to other pages. 

 
 

16 



 

3.3.4 Nielsen’s heuristics 
Jacob Nielsen defined the 10 heuristics to follow in user interface design. They are general 
principles to make a website more understandable and usable. These guidelines are known 
in the user experience field, and are being used as a guide when to decide if a website is 
user friendly.  
 

1. Visibility of system status 
Users should at all times know what is going on and get useful feedback from the 
system within an appropriate time. Examples of this could be remaining battery 
percentage, a number of unread emails and showing successful interactions. 
 

2. Match between systems and the real world 
The language of the system should be reasonable and understandable by the users. 
Instead of using system-oriented words, the language should be logical to the users. 
 

3. User control and freedom 
Support undo and redo. If the user is making a mistake it should be easy to recover 
to the original state.  
 

4. Consistency and standards 
The users should never have to worry what a word or function means, it should be 
clear. When platform conventions exist, they should be followed. 

 
5. Error prevention 

Prevent errors to occur by eliminating the possibilities. For slips and mistakes it 
should exist functions to notify the user to easily fix it. 
 

6. Recognition rather than recall 
The system should not rely on recognition. It should be easy to find objects and 
actions. To only rely on memory, makes it harder for users to get back to where they 
were before. Instructions should always be clear when needed. 
 

7. Flexibility and efficiency of use 
Speeds up regular users by accelerators. For experienced users, it should be 
possible to tailor actions. 
 

8. Aesthetic and minimalist design 
No irrelevant information or action that is rarely needed, should be included.  
 

9. Help users recognise, diagnose and recover from errors 
Error messages should be written in a language that is clear and understandable for 
the users. No coding language should be used.  
 

10. Help and documentation 
Searching information on the system should be easy. Documentations should be 
available even though the website could navigate without it. 
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3.3.5 Tools and implementations 
According to Ferri and Favalli, it is more efficient to implement proper accessibility during the 
process of creating a website. Research has shown that a lot of web problems can be solved 
rather easily. Example: Images can be embedded with a text description so screen readers 
can process them. Knowing which tools that can be used for checking a website’s 
accessibility is important. On WCAG’s website, there is a list of tools which can be used to 
determine if the content of a website is meeting accessibility standards. However, there is no 
tool alone which can cover everything. Human knowledge and evaluation is still required. 
WCAG provides a guide on their website, which can be used to review a website’s 
accessibility (WAI, 2018). 

1. Page title 
The title of the page is very important, since it is shown in several different locations 
on the computer. The title is one of the key elements for orientation, they let you 
know what tab you are on and how to move around on the page. It is important that 
the title describes the content of the page, this will be the first indicator to know what 
to expect from the page. The title should have a unique name which distinguishes 
itself from other pages on the website. It is important to note that screen readers read 
the page title first when a new tab is opened.  
 
You can see the title in the following places:  

● Window title bar. 
● Shown in the browser tabs.  
● Search engine results. 
● In favourites and bookmarks. 

 
2. Image text alternatives 

Text alternatives, also known as “alt text” are used to describe images. Alt text is 
mainly used by people who are unable to see. The images, charts, illustrations etc, 
should be embedded with a text description which is being read out by the screen 
reader. All images (including icons) which are of importance to the webpage should 
include an embedded text. The image/icon should be properly named/described in 
order for the user to understand how to interact with it. If it is a back button, it should 
be called “back button” and not “left arrow”.  
 
Embedding text to an image is very simple, it is done in the website’s code. Figure 
3.3.5.1 illustrates how text can be added to an image of importance, but also how the 
code for a decorative image should look like. In the image with importance there is a 
description saying “THIS IS THE DESCRIPTION ” and the decorative image has no 
description.  

 
Figure 3.3.5.1 Code displaying how alt text works.  
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3. Headings 
Headings are important in informatics, design, accessibility and user friendliness. 
They create a hierarchy and let us know which information belongs to which section. 
For a website to be accessible, the headings need to be properly structured in the 
code (h1,h2,h3). By doing this, it is easy for the user to navigate through the website 
with a keyboard or with a screen reader. This benefits all users, since it creates a 
clear and understandable hierarchy. 
 

4. Contrast ratio  
Contrast is important on web applications, especially contrast on text. Being able to 
read and understand the content should be an obvious requirement, but a lot of 
websites incorporate bad contrast. Clear contrast between the background and the 
text does not only help people who are colourblind, it also helps those who are 
visually impaired (including elders). High contrast means that there is a clear contrast 
between the background and the text, example: black text, white background (or vice 
versa). Whereas bad contrast would be different shades of grey, this makes it hard to 
distinguish the text from the background. It is important to remember that high 
contrast can be hard for some people to read as well. Some people find it easier to 
read with a low luminance contrast, example: light grey background with a soft black 
text. The best option is to allow the users to change the luminance settings 
themselves, since some people need higher/lower contrast than others. 
 

5. Resize text 
Being able to resize the text is important for a lot of people. This helps those who are 
visually impaired and those who have difficulty focusing on small letters. Some 
people require change of font as well as size, the IOS system allows their users to 
change this themselves. A lot of browsers allow the users to change the size via: text 
size settings, text only zoom (enlarges the text), and page zoom (this enlarges the 
entire page). 
 
If the website is poorly designed, increasing the text might force the user to scroll 
horizontally. Text which requires horizontal scrolling is difficult to read and some 
people are not able to do it. This is one out of many reasons to incorporate size 
settings to the website.  

 
6. Keyboard access and visual focus  

Those who are unable to use a mouse or a touchpad are relying on the computer 
keyboard to navigate through websites. This helps people who are visually impaired 
and rely on keyboard commands to activate voice inputs, it also helps people whose 
hands might be too shaky to use a mouse. Therefore, it is important to design the 
visuals as well as the technical aspects of keyboard usage. 
 
When moving through the website using the keyboard, it should follow a logical order 
and show the user where they are on the page. This is done by outlining, highlighting 
or underlining the content which the user passes by. 
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      Figure 3.3.5.2 Google highlighting the section the user is on. 
 

7. Forms, labels and errors  
Creating well designed forms is an ongoing issue within interaction design, and 
making sure that the forms are accessible is an even harder matter. The forms need 
to have clear labels, instructions, be accessible with a keyboard and legible for a 
screen reader. 
 
Forms handle important information and need to be adapted for error prevention and 
error correction. What happens if the user enters the wrong information? How will 
they be notified and how will they correct their mistake? Because of this, it is 
important that the website is well designed and made accessible.  
 
Forms are constructed with an input field, and a label describing the information that 
should be entered. If this is done correctly, someone who operates with a screen 
reader or with a keyboard should be able to understand the request and fill in said 
information.  
 
The labels should be positioned left to the input field, this allows the user to read the 
label before being asked to insert information (assuming that the language is 
structured in a left-to-right fashion). If the form is using “radio buttons”, then the 
heading should be above the options and the labels should be on the right of the 
button. This creates a linear and logical reading pattern for users and screen readers. 
If the user is required to enter information in a special way, it should be indicated 
before the user has to enter it. This is important for entering numbers and/or dates. 
 
Required information needs to be properly indicated in forms. It is common for 
websites to only use colours when indicating required information, which is no help to 
users who are colour blind or visually impaired. It is therefore necessary to indicate 
required information by either adding an asterisks “*”, or by adding a parenthesis 
saying “Required information”. This makes it clear that the information is required, 
and it makes it accessible for those who cannot see colours, or who are using a 
screen reader. 
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Error control is an important aspect of accessibility. Not all forms apply error control 
(such as search fields), however more advanced forms should let the user know if 
they have failed or missed to fill out the field. If the user has made a mistake when 
filling out the field, they should be notified and given an explanation on how to fill it 
out correctly. It is usually better to include the notification in the beginning of the form 
rather than at the end. It is also important to save the rest of the information which 
the user has entered, deleting it can cause irritation.  
 

8. Moving content  
Moving content is everything from moving, blinking, flashing, scrolling, ads, 
autoplaying and more. Understanding moving content can be difficult and it can 
cause certain problems. This can especially be difficult for people who have problems 
with focusing or who process information more slowly. Moving or especially flashing 
content, can cause problems or even seizures for those with epilepsy or who are light 
sensitive. 
 
It is therefore important to be cautious with moving content, and to provide it in other 
ways. If the moving content continues for longer than five seconds, make sure that 
the user is able to pause or hide it. If the content flashes more than three times per 
second be careful since this type of flashing can cause an epileptic fit.  
  

9. Multimedia content/alternatives 
Multimedia content are things such as podcasts, news scripts, youtube videos and so 
on. Those who are deaf can not take part of a podcast, and those who are blind can 
not take part of Instagram. This is why accessibility is important, screen readers are 
essential for the visually impaired and text transcripts/subtitles are essential for those 
who are deaf or have bad hearing. If a website includes audio, make sure to include 
text as well (and vice versa). This section includes all of the sections which have 
been discussed earlier, as multimedia is a part of the webpage it has to be accessible 
for people using keyboards or screen readers. The headings need to be well 
organised, the text should be resizable and there should be good and adjustable 
contrast. 
 
Multimedia can demand different language options as well, especially with audio and 
video. Most browsers can translate websites into the user’s preferred language, but 
they cannot translate audio. It is therefore important to include a translation button for 
a video, or a text transcript. This is helpful for those who are hearing impaired or 
those who do not speak the required language.  
 

10. Basic structure  
This part tackles the structure of the website as a whole. The previous parts have 
discussed certain aspects of the website’s accessibility, whereas this section is 
focused on how the website is built. Websites are designed and built with columns, 
different colours, images and a lot of visual aspects, which gives the website a 
personality and makes it feel alive. Disabling the CSS stylesheet helps to understand 
how a blind person interacts with a website. In order to make the website truly 
accessible and easy to understand for someone who listens to it, there are certain 
issues with styling it with CSS. One of those problems are multiple columns, it is 
much easier for a screen reader to read the website if all of the information is in one 
column instead of several different ones. Doing this will change the way the website 

21 



 

looks, the navigation and sidebar might end up in the “wrong order”, making it even 
harder to interact with and to understand the website. It is necessary to “linearize” the 
website’s structure in order to avoid it becoming more confusing for those who turn 
off the stylesheet. Linearizing a website means that all content follows a linear path 
which should make it easy for a screen reader to process. The user usually has no 
say in how the website will end up looking when the stylesheet is disabled, it is 
therefore important that the creator takes this into account when creating the website.  

 
3.4     Theory 3 
Research question 3: In what way is the accessibility law effective and how can it be 
improved? 

 3.4.1 The law on accessibility 
Web accessibility is not a new concept, however it is gaining more attention with the growth 
of the world wide web. The first law was established in the US 1998 and is known as Section 
508, it states that government websites or government funded websites must be made 
accessible for people of the public and employees with disabilities (boia.org, 2020). At the 
end of 2017 and beginning of 2018 the law was revised, section 508 requires that all federal 
agencies must comply with the WCAG 2.0 standards.  

In 2016 the European parliament approved the WCAG 2.0 directive. This means that all 
countries in the European Union must comply by the directive, meaning that all websites and 
applications to the public sectors must be accessible to people with disabilities. Since 
Sweden is a part of the EU they have to comply with the directive and have done so since 
January 2019. Sweden has also adopted an accessibility law for themselves, this law is 
more or less the same as the EU law, however on September 2020 the law is being revised. 
 
In the revised version, the law requires that websites of the public sector which are under 
third party control, must comply with the WCAG 2.0 standards as well as possible (Law 
2018:1937). The law further explains what exceptions can be made both for the public sector 
websites and for the third parties. The exception for not making these websites accessible is 
if the adaptation is unreasonably burdensome. The size, functionalities and resources of the 
operation will be considered. The cost for making the appropriate changes will be assumed 
and compared to the operations budget and finance, as well as the time period the operation 
has had to make these changes. 
 
The law also states that every website or application of the public sector must have a way to 
communicate with the operation if they do not fulfill the requirements. If an individual finds 
that the website/application does not fulfill the requirements, they can alert the supervisor 
authority and ask for an assessment of the website’s functionalities. If the supervisor 
authority decides that the website is not up to standard, they will propose adequate 
corrections. If these corrections are not attended, the supervisor authority will demand that 
the operation tend to the corrections. If the demand is ignored, the organisation in question 
will receive a fine (Law 2018:1937).  
 
The web accessibility laws have been researched regarding the Italian Stanca Act, the US 
508 law, as well as the EU law. The critique from the Italian Stanca act (Baricelli, Sciarelly, 
Valtolina, Rizzi 2018), is the lack of testing to ensure that the law is implemented. When the 
authors analysed 8057 public sector websites, most of them did not pass the test. The 
European law on accessibility follows the WCAG2 directive. The authors Ferri and Favalli 
examined the WCAG guidelines in their article “Web Accessibility for People with Disabilities 
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in the European Union: Paving the Road to Social Inclusion”. Research has also been done 
on the Swedish tax agency Skatteverket and the police, the article focuses on the 
accessibility for those who are impaired visually (Pettersson, 2017). The research concluded 
that it is hard to make a website accessible, and more research is needed to understand the 
consequences.  
 
Web accessibility is mostly considered when it is required by the law. The article “Web 
agencies adaption of accessible web directives” (Björnberg, Johansson, 2019) has 
concluded that accessibility was not something web agencies prioritised, because the 
client’s did not ask for it and because it was hard for the companies to sell. The private 
sector has no requirements for web accessibility.  
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4          Empirical data  
 

4.1 Automatic evaluation A-checker 
Issues that A-checker found 12/02/2020 
 

 Student Financial Aid Public Employment Service 

Known 
Problems 

1 
 

24 

Likely 
Problems 

0 0 

Potential 
Problems 

311 285 

Nr of A, AA 
Categories 

17 19, however they were aware of 16 

A, AA 
Categories 
 

● No proper Alt Text 
● Disabled CSS sheet 
● Colour Contrast 
● Keyboard access only 
● Links may not be accurately 

written 
● The navigation sometimes 

disappear or changes 
● Errors in Input Assistance 
● Forms may not have proper 

error messages or show 
empty required fields 

● Sitemap 

The three categories they were not 
aware of: 

● Consistent navigation and keyboard 
access 

● Quotes may not use the 
blockquotes tab 

● Script may cause screen flicker  

 

4.2 Heuristic Evaluation 
The heuristic evaluation compared the two websites according to the 10 tools and 
implementations provided by the WCAG directive. 
 

 Student Financial Aid Public Employment Service 

1. Page Titles  The page titles describe the pages. The page titles describe the pages. 
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2. Image text 
alternatives 

Some videos were texted and some 
not. The Student Financial Aid 
mentions that they were aware of the 
lack of subtitles in videos. 
 
The text “Visit us on facebook” is an 
image.  
 
Some alt text is non descriptive, 
such as “puffbild” for three images 
on the frontpage. 

Some images do not have a satisfactory 
image description to its content. 

3. Headings 
hierarchy and 
code 

In the sidebar, not all headings were 
included.  
 

Headings and the general text hierarchy 
seems to be well adjusted. 

4. Contrast 
ratio 

The system recognised two colour 
contrast problems, but as the 
researchers analysed the problems 
on the website they noticed that the 
contrast is good and that the system 
had made a remark on the website’s 
code. This implies that the website's 
colour contrast is good as it is. 

The system recognised one colour contrast 
problem. Their recommendation is to 
increase the contrast by 41,96%. 

5. Resize text Does not have a resizing button and 
does not require to scroll horizontally 

Does not have a resizing button and 
does not require to scroll horizontally 

6. Keyboard 
access and 
visual focus 

Keyboard access: 
● Skip to content exists. 
● The tab uses a logical order 

throughout the website. 
● In the contact form they have 

no visual focus on the 
subject option or the send 
button.  

 
Visual focus: 

● The Student Financial Aid 
are aware that they have 
problems with the contact us 
form but did not mention the 
specifics. The visual focus 
on figure 4.2.1.3,  and 
4.2.1.4 need to be visible in 
order to make it accessible.  

Keyboard access: 
● It seems that all buttons and 

options are available with the 
keyboard. However, when 
navigating the page with the 
keyboard the buttons come in an 
illogical order. 

 
Visual focus: 

● Some of their buttons are not 
properly highlighted. The main 
issue are the buttons which are 
green/blue, the colours hide the 
highlighted outline.  

7. Form 
labels and 
errors 

The contact form displayed errors to 
the user, however since the 
researchers do not have access to 
the developer code, not all forms 
were able to be examined. 

The public employment service has 
published that they are aware of their 
problems with their forms and labels. 
 
 

8. Moving 
content 

A-checker has reported a potential 
screen-flicker, the researchers have 
not found this problem.  

A-checker has reported a potential 
screen-flicker, the researchers have not 
found this problem.  
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9. Multimedia 
content/ 
alternatives 

● On the website, there is a 
sign language page, that has 
25 videos in sign language 
explaining briefly relevant 
information. 

● The Student Financial Aid 
does not provide buttons 
which allows the user to 
listen to the website. 

● The Public Employment Service 
does not provide a text alternative 
to their podcasts. 

● When their videos are uploaded on 
Youtube and then linked to their 
website a subtitle option is 
available. However, when videos 
are uploaded directly to their 
website there is no subtitle option. 

● Some of their videos use sign 
language, but not all. 

● When the user presses the button 
“languages” and then “sign 
language”, all of the videos with 
sign language show up. 

● Only some of the webinars are with 
sign language, the other media 
types such as: videos, podcasts 
and courses are not available in 
sign language. 

 

10. Basic 
structure 
Without CSS 

Since the navigation disappears 
sometimes, it can be confusing to go 
back on the page when that 
happens. 
 

● Some parts of the navigation follow 
an illogical order. 

● The website duplicates areas when 
the CSS stylesheet is turned off. 

● The main navigation had duplicated 
elements. 

 

4.3  Survey 
4.3.2 Questions 
1. Q:How old are you? 
Answer:  
19-71  
 
2. Q: Are you aware of the web accessibility law that came into power 2018, that regards all 
public sector websites in the EU? 
Answer: 
Yes:22 (36.7 %) 
No:26 (43.3%) 
I recognise it, but I'm not sure what it is:12 (20%) 
 
3. Q:Do you know what it means for a website to be accessible? 
Answer: 
Yes:28 (46%) 
No:16 (26.7%)  
I recognise it, but I'm not sure:16 (26.7%) 
 
4. Q:Do you know what the public sector is? (den offentliga sektorn)  
Answer: 
Yes:47 (78.3%) 
No:7 (11.7%) 
I recognise it, but I'm not sure: 6 (10%) 
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5. Q:Were you aware that you have the right to complain to the supervisor authority 
(tillsynsmyndigheten) if a public sector website is not accessible? 
Answer: 
Yes:25 (41.7%) 
No:35 (58.3%) 
 

4.4 User Tests 
The researchers did user tests on five people, they constructed a user test where the users 
had to navigate through the Public Employment Service and the Student Financial Aid. 
These goals were chosen based on relevant information to the target group. The tasks were 
also some of the most frequently used actions on the websites. 
 
Student Financial Aid 

1. Find Study Deklaration. 
2. Find your current student debt. 
3. Find information about supporting student financial aid for people with disabilities. 
4. Find a way to contact the supervisor authority if the website is not accessible. 

 
Public Employment Service 

1. Find information about what support you can get when having disabilities.  
2. Find what aid you can get at your work. 
3. Find a way to contact the supervisor authority if the website is not accessible.  

 
Test 1 

● The test took 31 minutes to complete.  
● The participant mentioned that he usually uses google to find information on 

websites. 
● The participant used the search bar to find most of the information. 
● The participant used the keyboard with apparent ease. 
● There was no issues with the accessibility on either of the websites. 
● The participant seemed overwhelmed at first when the CSS was disabled.  
● The participant looked for the contact information to the supervisor authority in the 

“contact us” section, but could not find it. He ended up using the search bar instead 
(Student financial aid, CSN). 

● The participant completed all tasks.  
 
Test 2 

● The test took 25 minutes by only testing keyboard access, since the participant got 
frustrated on how hard it was. 

● Had a hard time using the tab. 
● Got confused where the current visual focus was, see figure 4.4.1. 
● Read the sidebar on the Student Financial Aid’s website and could not find the 

headlines, so she did not scroll down to the content which was not in the sidebar. 
● Got more and more frustrated over time. 
● Did not have a learning curve. 
● Looked on the “contact us” page to contact the supervisor authority, but could not 

find it.  
● Participant 2 completed 6/7 tasks, and said she wanted to give up several times. 
● Got tasks done faster on the Public Employment Service. 
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Figure 4.4.1, visual focus on the search button has a low contrast  

 
Test 3 

● The test took 23 minutes to complete. 
● Found the order of the tab on the Public Employment Service’s frontpage illogical. 
● Found the accessibility button in the footer to contact the supervisor authorities on 

the Public Employment Service’s website.  
● Finished all tasks easy and fast. 
● Participant 3 found using keyboard access and resizing text easy to use. 
● Got confused by the header after disabling the CSS sheet.  
● Found it hard to go back to the main page on the Student Financial Aid when the 

CSS sheet was disabled.  
● Saw “Accessibility compilation” but did not click on it, went to “about the page” 

instead when searching for the supervisor authorities contact information on the 
Public Employment Service.  

● Completed all tasks. 
 
 
Test 4 

● The test took 38 minutes to complete. 
● Remembered how to get to the study declaration on the Student Financial Aid from 

past experience.  
● Finding aid for disabled people was hard as the participant did not know where to 

look. 
● Used the search bar for the tasks which were hard to find. 
● Difficulties in finding the supervisor authorities on the Public Employment Service.  
● Saw “Accessibility compilation” but did not click on it, went to “about the page” 

instead when searching for the supervisor authorities contact information on the 
Public Employment Service.  

● When resizing the text, it was more confusing for the participant to get an overview of 
the site.  

● The sidebar did not adapt to the zoom function at the Student Financial Aid. 
● The participant liked that there was not much colour distraction on the Public 

Employment Service. 
● Would prefer that the text would be centered on the Public Employment Service’s 

webpage.  
● When the CSS was disabled, the participant found it hard to find the search bar. Got 

annoyed.  
● The participant enjoyed the structure of the list on the Public Employment Service 

when the stylesheet was disabled. 
● The participant tried to search again, even though she was not sure that it would 

work, since it did not work on the Student Financial Aid. However on the Public 
Employment Service, it worked which was a relief to the participant (disabled 
stylesheet).  

● Would prefer to have the search bar on the top of the pages. 
● Completed all tasks. 
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Test 5 
● The test took 26 minutes to complete. 
● The participant found it hard to navigate with the keyboard, and found it easier after a 

while. 
● Used the search bar for a lot of the tasks.  
● Could not find the visual focus on the search bar at the Public Employment Service. 

Got confused of where she was on the page, see figure 4.4.2.  
● The participant found the order to be illogical on the Public Employment Service, 

when using the keyboard.  
● Realised she had to scroll down further on both sites when the text is resized. 
● Found the search bar on the Student Financial Aid when the stylesheet was disabled, 

but did not think the options were clickable. Decided to try it regardless, and it 
worked.  

● The participant could not see where the header or footer began or ended on both 
sites (disabled stylesheet).  

● Did not think that the languages options should be on the Public Employment 
Service’s pages, since she had already found the information. 

● Found it strange that the navigation expands on the Public Employment Service, 
when disabling CSS. In addition, there were empty list items which confused the 
participant. 

● Completed all tasks. 

 
Figure 4.4.2 displays the lack of visual focus on the search bar 
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5          Analysis 
5.1 Research question 1 
What are the major implications that exclude visually, hearing and motorically impaired 
people from the web?  

When writing HTML and CSS, programmers of the websites may not consider accessibility. 
For example, not coding elements in the order they are being displayed, and not changing 
the visual focus when using blue, green or purple colours for text and/or buttons. On the 
Public Employment Service’s website, the search element was duplicated several times in 
the code, this way of coding might cause implications for screen readers. The illogical order 
with keyboard access on the Public Employment Service confused participants in the user 
tests when they navigated the site. This resulted in the participants losing the visual focus 
and sometimes had to tab through the whole page until finding visual focus again. 

5.1.1 Analysing WCAG’s directive 
The researchers found it confusing at first when understanding the WCAG framework, which 
can lead to confusion of what needs to be done in order for a website to be accessible. The 
main issue, is that it is a lot of content to read, understand and further to be incorporated and 
used on the webpages. The headings in the framework do not always describe the area that 
a developer would understand, such as bypassing blocks, which later is described “skip to 
content” links. Since the WCAG’s framework is extensive, the unclear titles adds 
unnecessary time when examining the framework. Because of the confusion it could take 
longer to analyse a website's accessibility. 

5.2 Research question 2 
To what extent does a public sector website need to be accessible for hearing and 
motorically impaired people? 

5.2.1 Automatic Evaluation Tool: A checker 
Sometimes A-checker found problems that were later dismissed. For example, A-checker did 
not find a sitemap on the Public Employment Service, when they had one. This could be 
because the website was written in Swedish. Finding alt-text that needed to be fixed 
provided a fast way to analyse the alt-text, additionally it was easy to see where labels were 
empty. Finding that the navigation changed on both of the websites was helpful with 
A-checker. Overall, the automated tool was a fast way to start analysing the websites, and 
finding problem areas fast. This tool can only be used as an addition to a manual evaluation, 
because some of the problem areas were working, where A-checker found issues. 
 
5.2.2 Heuristic evaluation 
Even though the sites had a lot of problems in A-checker, it did not mean that the websites 
were unable to be accessed with assistive technologies. The researchers did not test all 
parts of the websites, and in order for the website to be fully accessible, all pages must be 
up to standard. Further research must therefore be conducted on all pages. 
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5.2.3 User tests 
The navigation was first tested using the keyboard access, and then through the other two 
assistive technologies (zooming in the page to 125% and disabling the CSS sheet). Four out 
of five participants completed all the tasks, this can imply that both the Public Employment 
Service and the Student Financial Aid have a functional accessibility and user friendliness, 
however there are improvements which could be made on both websites.  
 
The user tests revealed that a listen button was not available on the Student Financial Aid’s 
website anywhere. Furthermore, neither of the websites had enough visual focus on their 
search buttons, which made the participants confused. In addition, the Public Employment 
Service’s website follows an illogical order when navigating the website with the keyboard, 
this caused confusion as well. 

 
5.3 Research question 3 
In what way is the accessibility law effective and how can it be improved? 
 
5.3.1 Survey 
The survey revealed that only 2 people had some sort of disability. Therefore, the majority of 
the responses were not analysed as the research focuses on people with disabilities. 
However, the questions and answers about the law on accessibility were used. The survey 
revealed that:  

● 43.3% were not aware of the accessibility law.  
● 58.3% were not aware that they can complain to the supervisor authority if a website 

is not accessible. 
 
The law is regulated by individuals. For this method to be successful, people must be aware 
of the law’s existence and that they have the right to make remarks if a website is not 
accessible. This implies that the law will not be properly implemented if people are not aware 
of it.  
 
5.3.2 Contacting Supervisor Authorities 
The Student Financial Aid did not mention on their accessibility page, what the problem 
areas are according to the WCAG guidelines, which makes it hard to understand what they 
are missing. The page about accessibility is embedded in the “about the website” page, 
which made it hard to find for both of the researchers and in the user tests. The Public 
Employment Service had a button in the footer, which made it easier to find, and they also 
provided a link to the page on other pages. 
 
Regarding the WCAG framework, the Public Employment Service listed the categories they 
were aware of, which the Student Financial Aid did not do. Listing problems according to 
WCAG shows the specific improvements for developers, and made the researchers 
understand what problems they did not need to analyse, due to their awareness. 
 
The Student Financial Aid has a page about Swedish laws, where the accessibility law was 
not included. To add the accessibility law on this page could be relevant. The Public 
Employment Service included all of their known problem areas and linked them to the 
WCAG’s problem description. On the same page as they described their known problems, 
they have added a post letting the users know when the problems will be tended to.  
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5.3.3 User tests 
Three out of five participants in the user tests, went to the “contact us” page to find a way to 
contact the supervisor authority on the Student Financial Aid. This implies that participants 
expect to find information on how to contact the supervisor authority on the “contact us” 
page. Two participants saw the button “Accessibility compilation”(tillgänglighets redogörelse) 
but did not click on it, this implies that those participants did not know that they could find 
information about the supervisor authority within that section. 
 
5.3.4 Individuals lack of knowledge about the accessibility law 
When the researchers conducted their survey, they did so in order to find information about 
people’s knowledge of the accessibility law. The survey had 60 participants and it revealed 
that 43.3% were not aware of the accessibility law, and that 58.3% was not aware that they 
can complain to the supervisor authority if a website is not accessible. This implies that there 
might be a lack of general knowledge when it comes to web accessibility, further research is 
required to make a more profound statement.  
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6          Discussion and Conclusion 
6.1     Findings 
Research questions 1: What are the major implications that exclude visually, hearing and 
motorically impaired people from the web? 

6.1.1 Companies 
In the theory chapter, the researchers concluded that the implications for companies to make 
websites accessible are shortage of time, ignorance, lack of resources and education in the 
field (Abascal, Arrue, Valencia, 2019). The research found that companies mostly consider 
making websites accessible when the law is required. Since the Student Financial Aid and 
the Public Employment Service is required by law, their websites must be accessible. 
According to “Accessibility Compliance for E-Government Websites: Laws, Standards, and 
Evaluation Technology” (Martines, Moreno, 2019) it is essential that a website is being 
assessed against the accessibility guidelines throughout all of the development phases, 
since the EU law did not come into power until 2018, it can be assumed that the Student 
Financial Aid, and the Public Employment Service have not been assessed in that manner 
as they have existed prior to 2018. The researchers can therefore assume that the websites 
have later been adapted to the law, rather than considering accessibility in the development 
process of the website.  
 
The Public Employment Service has analysed their website and have knowledge on what 
they need to improve, but they have not implemented it yet, this can be a result of lack of 
resources. The Student Financial Aid has the same approach where they are aware of lack 
of accessibility, however they have postponed fixing the pages. The researcher also found 
new issues on both of the websites, which could be a result of a different method used than 
the methods the companies used. For example, lack of visual focus can be hard to analyse if 
usability testing is not implemented. Since the Public Employment Service were aware of the 
WCAG guidelines this might imply that they had used some kind of automated tools as well 
as a manual evaluation. In conclusion, resources and different methods will depend on how 
accessible a website will be. 
 
6.1.2 Implications of WCAG 
In “Web Accessibility for People with Disabilities in the European Union: Paving the Road to 
Social Inclusion”(Ferri, Favalli 2018) WCAG 2.0 is being criticized for being too vague and 
not adapted to the coders abilities. Other scholars in the paper have affirmed that the WCAG 
2.0 framework has not increased the coverage of user problems. When researching and 
analysing WCAG’s framework, the researchers found some parts of it was clear whilst other 
parts seemed hard to interpret. The researchers had to read the framework several times to 
make sure that they understood the content, and were forced to google words which were 
hard to understand.  

WCAG has a list of recommended tools for analysing websites, the researchers used two of 
the recommended ones, A-checker and a colour contrast tool. The researchers found both 
tools to be helpful, but there was also a lot of ambiguity. A-checker displays a line of code, 
but since researchers have no access to the code, it was almost impossible to know where 
the problems were. The description of the faulty lines of code are also hard to interpret, 
which made it hard to understand what was wrong. The lines of faulty code were not 
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displayed fully, if the code snippet was longer than one row, it made it impossible for the 
researchers to see what was wrong with the code as they did not have any access to it.  

As researchers have no access to the codes for public sector websites, it puts an even 
larger responsibility on the companies to check their code through the WCAG’s automated 
tools, such as A-checker. What could be determined by researchers with automated tools, 
are A-checker’s problem categories, and the numbers of problems found. What was easy to 
interpret from a first glance was: alt-text, missing information in labels and text areas.  

The recommended colour contrast tool, was easy to analyse, and draw conclusion on what 
needed to be fixed. However, it is still essential for the developers to check themselves if the 
contrast ratio is accurate as the contrast tool is not always correct. 

The WCAG framework tool and implementation, was a good guide to use when conducting 
the user tests and whilst analysing the websites, it gave the researchers some guidelines to 
take into account whilst conducting the research.  

6.1.3 Resources 
As the researchers did not find any participants with disabilities, they had to rely on assistive 
technologies. When examining assistive technologies such as screen readers, the 
developers who build the websites should have access to them, in order to fully check the 
accessibility. It is also necessary to have access to these technologies in order to 
understand the complaints from users who use them. When conducting this research, the 
researchers did not have access to a screen reader which was a major concern. They had to 
rely on disabling the stylesheet in order to mimic how a screen reader would read the 
website. This method could never replace the input which a screen reader could provide. 
The lack of resources is a major concern for those who are building, and adapting accessible 
websites. 

6.1.4 To what extent does a public sector website need to be accessible for visually, 
hearing and motorically impaired people? 

Based on the tools and implementations checklist from WCAG, the researchers found it 
easier to interpret the categories rather than just relying on the automated tools. The 
checklist requires more time, more feedback from the target group and an understanding of 
web accessibility and user experience. The researchers discovered through the user tests 
and through other research papers that accessibility and user experience has to work 
together. If the user experience design is lacking, web accessibility will suffer and make it 
even harder to use. The navigation of websites is the key to make users find information. For 
example in the user tests, some of the headlines in the sidebar did not include all 
information, which makes people who are using assistive technologies, spend more time 
finding information. When a user has to go through the whole page to get an overview of the 
information, it takes more time and effort, than if the navigation gives an overview of the 
page straight away. 
 
Through the user tests, four out of five participants managed to complete all tasks even 
though the websites had some issues, this might imply that the websites do not need to be 
fully accessible in order to be used. The goal is for all websites to be perfectly accessible, 
but in the current state the Student Financial Aid and the Public Employment Service seem 
to be functional in terms of accessibility. The researchers believe that this should be the 
minimum amount of accessibility required, for a website to be functionally accessible. There 
are several improvement areas which should be tended to, but other public sector websites 
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could use these two as a guide on how to adapt their own websites. Based on this research, 
these were the faulty accessibility areas which the websites might not be aware of: 

● Proper alt-text on all images. 
● Visual focus when navigating the website through the keyboard, especially on 

buttons. 
● Making sure the sidebars include all information (Student Financial Aid). 
● Colour contrast (Public Employment Service). 
● Logical order when using tab (Public Employment Service). 
● A button which offers the user to listen to the website (Student Financial Aid). 
● Not repeating elements in the header (Public Employment Service). 

 
 

6.1.5 In what way is the accessibility law effective and how can it be improved? 
According to the Swedish law, the cost for making the appropriate changes will be assumed 
and compared to the operations budget and finance, as well as the time period the operation 
has had to make these changes. The Public Employment Service displays a knowledge of 
the law and on accessibility, as they have written what date they are going to tend to the 
issues listed on their website. This might create a sense of trust and reliability within the 
users of the page. 
 
The effectiveness of the law is that all public sector websites have gained knowledge of 
accessibility and tries to implement it on their websites. However, the law can be improved. 
In the current state, the law relies on individuals to alert the supervisor authority if a website 
is not accessible. This is not effective if people are unaware that they have the right to do so.  
What public sector websites can do to increase awareness, is to link their accessibility pages 
on places which are easy to access, such as the footer or in their “contact us” pages.  
 
6.1.6 Method 
In the survey which the researchers conducted, it revealed that only 43.3% were not aware 
of the accessibility law, and 58.3% were not aware that they can complain to the supervisor 
authority if a website is not accessible. As this was a small survey with 60 participants, more 
research is required. The method to combine an automatic and manual evaluation was 
recommended in several studies. This gave a broader overview of the potential problem 
areas within accessibility online. By using a comparative analysis, the researchers were able 
to achieve a bigger perspective on how the WCAG directive can be interpreted by different 
public sectors.  
 

6.2     Implications 
● The researchers were not able to find any participants which were visually, hearing or 

motorically impaired. 
● The researchers did not have access to a screen reader. 
● In the user tests, the researchers tested 4 tasks on the Student Financial Aid, and 3 

on the Public Employment Service. 
 
 

6.3     Limitations 
● The survey had 60 participants, whereas most were students. 
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6.4     Conclusions and recommendations 
This research shows that in order to make a website accessible, is highly based on the 
WCAG framework, but also the perception of the people using the website. What this 
research can conclude is that it takes a lot of time to test whether a website is accessible or 
not.  
 
6.4.1 Recommendations  
In order to educate the population that they can help make websites more accessible, public 
sectors can put the information on pages where aid and support is mentioned for people with 
disabilities. Having a clear page about accessibility increases awareness of the law which 
helps it to be implemented.  
 
As the WCAG guidelines have shown that having a logical order in the html, while not styling 
elements in a different order is essential. This was proven on the Public Employment 
Service’s website. The participants in the user tests were confused when the logical order 
changed for the keyboard access. In addition, WCAG recommends a clear visual focus. This 
was something that both websites did not have on some of their buttons, which made the 
participants lose the visual focus. 
 
6.4.2 Conclusion 
This study tackles the advantages and the disadvantages of the WCAG directive. The study 
has shown that it is important to conduct manual evaluations alongside automatic ones. The 
study also implies that the law on accessibility might not be fully implemented as there might 
be a lack of general knowledge when it comes to accessibility. The researchers have 
deemed that the Student Financial Aid and the Public Employment Service has functional 
accessibility on their websites, but that there are areas which could be improved. The 
researchers further believe that there is a lack of knowledge when it comes to educating 
coders about accessibility, and that a lot of issues could be solved this way. Analysing how 
to contact the supervisor authority, was a new approach to evaluating the accessibility law. 
Further, the survey revealed potential lack of awareness about the law, and the user tests 
displayed the different ways public sectors might adapt to the law, and how users find 
information about the accessibility law. However, it is important to note that this is a rather 
small study which only analysed two websites and in total only consists of 60 participants in 
the survey and 5 participants in the user tests. Further research is required to make more 
profound conclusions. 
 

6.5     Further research  
In further research a quantitative research could be conducted to find out more about the 
general knowledge on web accessibility. This could be divided into several different target 
groups such as: regular internet users and coders. An interesting factor is the differentiation 
on accessibility when programmers learn to code accessible from the beginning, in contrast 
to adapting a website to be accessible and how that affects the accessibility. Further 
research is suggested on including the main target group (those with disabilities) in more 
qualitative research. When the revised law comes to power September 2020, it would be 
interesting to analyse accessibility on mobile versions and applications. The survey 
questions used in this research can be used for other studies.  
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Appendices 
Appendix 1:  The results from A-checker is provided in an attached PDF. 
Appendix 2:   The result from the colour contrast tool. 
Student Financial Aid 

 
Appendix figure 1 

Public Employment Service 

 
Appendix figure 2 

 
Appendix 3:  The result from the Survey. 
As the first 18 questions were not relevant to the research, the researchers have chosen to 
only display the questions and answers with relevance to the thesis. 
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Appendix figure 3 

 
Appendix figure 4 
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Appendix figure 5 
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Appendix figure 6 

 
Appendix 4:  The result from the User Tests. 
Test 1 

● The test took 31 minutes to complete.  
● The participant mentioned that he usually uses google to find information on 

websites. 
● The participant used the search bar to find most of the information. 
● The participant used the keyboard with apparent ease. 
● There was no issues with the accessibility on either of the websites. 
● The participant seemed overwhelmed at first when the CSS was disabled.  
● The participant looked for the contact information to the supervisor authority in the 

“contact us” section, but could not find it. He ended up using the search bar instead 
(Student financial aid, CSN). 

● The participant completed all tasks.  
 
Test 2 

● The test took 25 minutes by only testing keyboard access, since the participant got 
frustrated on how hard it was. 

● Had a hard time using the tab. 
● Got confused where the current visual focus was, see figure appendix figure 7. 
● Read the sidebar on the Student Financial Aid’s website and could not find the 

headlines, so she did not scroll down to the content which was not in the sidebar. 
● Got more and more frustrated over time. 
● Did not have a learning curve. 
● Looked on the “contact us” page to contact the supervisor authority, but could not 

find it.  
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● Participant 2 completed 6/7 tasks, and said she wanted to give up several times. 
● Got tasks done faster on the Public Employment Service. 
●  

 
Appendix figure 7, visual focus on search has a low contrast  

 
Test 3 

● The test took 23 minutes to complete. 
● Found the order of the tab on the Public Employment Service’s frontpage illogical. 
● Found the accessibility button in the footer to contact the supervisor authorities on 

the Public Employment Service’s website.  
● Finished all tasks easy and fast. 
● Participant 3 found using keyboard access and resizing text easy to use. 
● Got confused by the header after disabling the CSS sheet.  
● Found it hard to go back to the main page on the Student Financial Aid when the 

CSS sheet was disabled.  
● Saw “Accessibility compilation” but did not click on it, went to “about the page” 

instead when searching for the supervisor authorities contact information on the 
Public Employment Service.  

● Completed all tasks. 
 
 
Test 4 

● The test took 38 minutes to complete. 
● Remembered how to get to the study declaration on the Student Financial Aid from 

past experience.  
● Finding aid for disabled people was hard as the participant did not know where to 

look. 
● Used the search bar for the tasks which were hard to find. 
● Difficulties in finding the supervisor authorities on the Public Employment Service.  
● Saw “Accessibility compilation” but did not click on it, went to “about the page” 

instead when searching for the supervisor authorities contact information on the 
Public Employment Service.  

● When resizing the text, it was more confusing for the participant to get an overview of 
the site.  

● The sidebar did not adapt to the zoom function at the Student Financial Aid. 
● The participant liked that there was not much colour distraction on the Public 

Employment Service. 
● Would prefer that the text would be centered on the Public Employment Service’s 

webpage.  
● When the CSS was disabled, the participant found it hard to find the search bar. Got 

annoyed.  
● The participant enjoyed the structure of the list on the Public Employment Service 

when the stylesheet was disabled. 
● The participant tried to search again, even though she was not sure that it would 

work, since it did not work on the Student Financial Aid. However on the Public 
Employment Service, it worked which was a relief to the participant (disabled 
stylesheet).  
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● Would prefer to have the search bar on the top of the pages. 
● Completed all tasks. 

 
Test 5 

● The test took 26 minutes to complete. 
● The participant found it hard to navigate with the keyboard, and found it easier after a 

while. 
● Used the search bar for a lot of the tasks.  
● Could not find the visual focus on the search bar at the Public Employment Service. 

Got confused of where she was on the page, see appendix figure 8.  
● The participant found the order to be illogical on the Public Employment Service, 

when using the keyboard.  
● Realised she had to scroll down further on both sites when the text is resized. 
● Found the search bar on the Student Financial Aid when the stylesheet was disabled, 

but did not think the options were clickable. Decided to try it regardless, and it 
worked.  

● The participant could not see where the header or footer began or ended on both 
sites (disabled stylesheet).  

● Did not think that the languages options should be on the Public Employment 
Service’s pages, since she had already found the information. 

● Found it strange that the navigation expands on the Public Employment Service, 
when disabling CSS. In addition, there were empty list items which confused the 
participant. 

● Completed all tasks. 

 
Appendix figure 8: displays the lack of visual focus on the search bar 
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