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Abstract
There is an explosive growth in on-line information and interactive services provided
on the Web. Web accessibility refers to designing these websites so that all people,

no matter disabilities, can access Web content. Recently in Sweden, laws and
regulations have been imposed, requiring private corporations to ensure an

accessible digital work environment.

Scania is a major Swedish automotive industry manufacturer with more than 44,000
employees in 100 countries and hundreds of Web based solutions for internal

communication. To ensure that all Scania co-workers can access work related Web
content, this master thesis aims at providing Scania with guidelines and quality

requirements for a continuous sustainable web development. The results are based
on requirements from society, business value assessment and case study at Scania.

The results of this research focus on Universal Design or Design for All which means
combining accessibility and usability and designing websites that are functional for
the end user. The concept of designing for all, no matter abilities or conditions, is
what has come to be the focus of this research, resulting in accessibility quality
requirements, guidelines and success factors for improving accessibility for web

based applications in internal systems.
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1. Introduction

1.1 Motivation
Web accessibility refers to the design of websites for people with disabilities (Web Accessibility
Initiative 2016a). Because of an explosive growth in on-line information and interactive services
provided by the web many people are at risk of being excluded from society unless accessibility
matters are addressed.

Many websites, around the world, lack even the most basic accessibility features (Seal 2016).
The problem has been overlooked for a while but stricter laws and regulations are appearing around
the world. In a tech-obsessed culture where digitization is happening everywhere there is no excuse
not to make websites accessible and therefore useful to anyone, no matter age, injury or disability.

As one of Sweden’s largest enterprises, Scania works a lot with attracting, retaining and de-
veloping qualified and dedicated employees to deliver long-term growth with profitability (Scania
Group, 2016). Scania emphasizes the importance of a motivated and diverse workforce and among
the company’s core values are quality focus and respect for the individual. With employee well
being at top priority Scania aims to adapt a web accessibility mindset and lead by example as more
companies will have to follow. There is however limited knowledge of the current situation at Scania
and how to improve it. This research study aims to investigate the 2016 web accessibility situation at
Scania and come up with guidelines for continuous development.

1.2 Objective
The research questions for this master thesis are presented in Table 1.1.

1.3 Method
To investigate the situation at Scania I have performed a case study. I have interviewed and observed
key individuals to understand the way they work with accessibility and how they could work with it,
provided the right tools. I have also interviewed people working with human resources to gain an
understanding of how Scania handles employee information and how I can perform a case study at the
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ID Question
Q1 How does Scania, deal with Web accessibility in their internal communication,

now and in the future?
Q2 Is there a reason for Scania to work with Web accessibility? If so, what are the

motives?
Q3 What requirements are there from the Swedish law and from the society?
Q4 Which key success factors are there for making web based solutions functional

and accessible?
Q5 Which accessibility quality requirements should be established as part of Sca-

nia’s software development plan?

Table 1.1: Research questions. Answered in chapter 7.

company. After these interviews I did a large survey with Scania co-workers to collect quantitative
data. This part of the research I call elicitation. With the goal to produce quality requirements (based
on key factors such as benefit, cost and risk) I have applied a requirements engineering approach to
establish guidelines and requirements for future development. Because there are limited research on
quality requirements within web accessibility I have studied previous publications about a similar
subject - Quality Requirements within Sustainability.

1.4 Report Outline
In chapter 2, I explain the work related to my study to give the reader a background to key subjects
and a better understanding of the area. In chapter 3, I explain the methods I have used when
conducting research at different stages of the process and here you can read about the interviews and
survey I have used to elicit problems and solutions at Scania. Furthermore I present my stakeholder
analysis in chapter 5. Stakeholders include Scania IT, the end user and laws and regulations. In
chapter 6, I present the results I arrived at from performing my research. Finally I analyze and
discuss those results in chapter 7 and arrive at my conclusions and recommendations for Scania in
chapter 8. In Appendix A, the reader can dig deeper into interviews, survey and also read an article
featuring this master thesis, published in Scania IT newspaper.

At the end of this report there is an index with key words and page numbers. There is also the
bibliography which I refer to in the text.

1.4.1 How to Read the Report
If you are new to Web accessibility or requirements engineering start with the Related Work
chapter (2) to get a deeper understanding of the concepts discussed in the report.

If you work at Scania and want to get straight to the recommendations go to the 7. Analysis
and Discussion chapter to skip to the discussions about business value for Scania and then read the
8. Conclusion chapter for final recommendations. You might want to jump back to the 6. Result
chapter to look at images and tables.

1.4.2 References
Since I have found a lot of good information about Web accessibility and useful tools to achieve it
along the way I have created a remark to let you know where you can find more specific information.
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See example below.

R For more information about Scania’s core values, review About Scania: Scania Core Values,
from www.scania.com.

1.5 Result
In my conclusions of this research and case study I motivate why a company like Scania should work
with improving Web accessibility, highlighting benefits such as better efficiency, a larger talent pool
to recruit from, inclusion and a social responsibility. I have also produced a quality requirements
checklist and a list of guidelines and key success factors for succeeding with the accessibility work
within the organization.

I hope to see someone taking responsibility for executing the changes at Scania and I hope that
this master thesis will be part of creating an accessibility web standard for corporate intranets.

http://www.scania.com/group/en/our-core-values/




2. Related Work

2.1 Literature Study
Today there are several works on Web application evaluation techniques that define how to evaluate
websites based on accessibility requirements. However, despite existing requirements, such as (Web
Accessibility Initiative 2016d), there are few approaches offering support for incorporation of the
accessibility requirements in the software development process. There is little discussion in literature
regarding Web accessibility at private corporations. There is clearly a lack of attention to accessibility
issues in web development at private corporations, especially regarding intranet applications.

To analyze the accessibility of Scania’s software system and establish quality requirements I have
researched a study about sustainability software-quality requirements (Lago et al. 2015) since this
publication discusses a similar research approach. This research discusses the different dimensions
of sustainability and how to include them in a quality evaluation that involve software, hardware,
human and system elements.

2.2 Disabilities
Disability is the consequence of a physical, mental, intellectual or sensory impairment (World Health
Organization no date). A disability may be present from birth, or occur during a person’s lifetime.
There are permanent disabilities, e.g. hearing impairment or paralysis, and also disabilities that can
heal, like a broken bone or sleeping difficulties. Disabilities vary over our working life and many of
us have some type of disability at some point in time.

There are approximately 9.7 million people in Sweden. The grown up population (age 16 and
above) consists of 8 million people. Almost 7.2 million people are in a fit-for-work age (15-74 years).
Here are some interesting facts about this population (Arbetsmiljöverket 2016):

• Mental illness is the most common reason for people having to go on sick leave. Almost 4 out
of 10 people report mental illness as cause to their sick leave.

• About 1.9 million Swedish people have reading disabilities.
• About 1.3 million of the grown up population have mobility impairments in arms or hands.
• 780 000 people have some form of rheumatism.
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• 700 000 people in fit-for-work age have hearing impairment.
• About 50% of all people in the fit-for-work age have a temporary disability at some point

during their working life.
Internet users can experience problems when using the web because of different disabilities but

also because of functional limitations, environmental factors or technology matters. Therefore Web
accessibility is closely related to usability and other social factors of accessibility.

Examples of users who might experience problems using web applications due to the above
mentioned reasons (Web Accessibility Initiative 2016b):

• Persons with disabilities such as visual, auditory, physical and cognitive.
• Older persons, persons with low literacy, others.
• People experiencing technology-related limitations or incompatibility caused by browsers,

platforms, devices and mobile web.
• People experiencing accessibility problems due to environmental factors such as place, illumi-

nation, noise and slow connection.

2.3 Web Accessibility (WA)

Web accessibility refers to the design of websites for people with disabilities. An accessible design
is easy to perceive, understand, navigate and interact with (Web Accessibility Initiative 2016a).

Accessibility obstacles occur when a person is prevented from interacting with the surroundings
because of a disability. The obstacles need to be removed to enable disabled people in their work
life.

Many national authorities in Europe are committed to the accessibility of public websites and
have introduced guidelines and regulations based on WCAG 2.0. As a consequence government
websites have a much higher standard of accessibility than private sites.

Figure 2.1: WCAG 2.0 level AA is a widely spread standard for Web Accessibility.
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2.3.1 The importance of WA
Accessibility is subject of broad and current interest, according to EU:

“Accessibility has become particularly important because of the explosive growth in
on-line information and interactive services provided on the web. If web accessibility is
not achieved, many people are at risk of being partially or totally excluded from society.”
(European Commission 2016).

Improving Web accessibility creates high quality Web content with better structure and crawl-
ability while at the same time enables more clients and employed people using the services. Improv-
ing Web accessibility for people with disabilities will also improve accessibility for older people
since common impairments due to age are visual and auditory. Older employees often have high
valued competence and experience which should be taken advantage of and cared for.

What does a UX Designer or a web developer focus on when building a website? It is easy to get
distracted by the "shiny stuff", like search engine optimization. We need to make website readable to
users and not only web developers (Seal 2016).

2.3.2 WCAG 2.0 Level AA
WCAG is an abbreviation for Web Content Accessibility Guidelines which is an internationally
established set of guidelines for Web accessibility. WCAG 2.0 includes a wide range of recom-
mendations for how to make web content accessible to people with disabilities (Web Accessibility
Initiative 2016d). A user of a web based product can require the product to follow the WCAG 2.0
recommendations and by implementing the solutions create a sustainable website from start.

WCAG 2.0 offers guidance consisting of measurable criteria, different techniques and methods as
well as examples and common mistakes. The standard was ratified by the EU convention (European
Commission 2016), in December 2010, and it is a standard followed around the world (Figure 2.1).

2.4 Usability

Usability is a quality attribute that assesses the ease of use of an user interface. Usability is defined
by five quality components (Nielsen 2003):

• Learnability: How easy is it for first-time users to perform tasks?
• Efficiency: How quick can users perform tasks?
• Memorability: When a user returns to the application after a period of not using it, how easy

can they establish proficiency?
• Errors: How many errors does the user make and how severe are they?
• Satisfaction: How pleasant is the design to use?
Usability is a key to success for websites (Nielsen 2003). If a website is difficult to use people

leave, or get inefficient in their work. When people surf the web they do not read a user manual to
navigate websites, they expect them to be understandable and user friendly without instructions. For
intranets usability is a matter of employee productivity (Nielsen 2003).

At the Web Accessibility Initiative website, usability and accessibility and how they are connected
are discussed:

Web accessibility and usability are closely related; their goals, approaches, and guide-
lines overlap significantly. It is most effective to address them together in many situations,
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such as when developing websites. There are a few cases when it’s important to dis-
tinguish between accessibility and usability, such as when looking at discrimination
against people with disabilities and when defining specific accessibility standards. (Web
Accessibility Initiative 2010)

Many of the accessibility guidelines presented in WCAG 2.0 also improve usability of websites
and can especially improve the experience for older users, people using assistive technologies or have
low bandwidth and people with geographical barriers such as language (Web Accessibility Initiative
2010).

Accessibility quality requirements include both requirements that are more specific for users
with disabilities, e.g. making websites compatible with assistive technology, and also requirements
that are crucial for people with disabilities but are really general usability principles because they
benefit everyone using the service. E.g. creating a website that can be navigated without a mouse
benefits people with motor disabilities but is also general good usability.

R Read more at Web Accessibility Initiative: Usable
www.w3.org.

2.5 Quality Requirements

Software is becoming more and more a substantial part of industrial and consumer products (Bernts-
son Svensson 2011) and as software products become more complex the need for requirements
engineering becomes a key to success. Apart from functional requirements there are also non-
functional aspects - quality requirements, such as usability, accessibility and performance. These
requirements ensures the user’s satisfaction. Not dealing with quality requirements can lead to more
expensive products and an increased time-to-market (Berntsson Svensson 2011).

There are challenges in working with quality requirements because they are often poorly un-
derstood, non-quantifiable and difficult to validate. A situation can become complex when there is
a large number of requirements from internal and external sources and a continuous flow into the
development organization (Berntsson Svensson 2011). To create the optimal end user experience a
certain level of quality, at a certain point in time, should be achieved. A challenging problem when
considering accessibility is to set the right quality target in relation to requirements from society,
business values and resources. To put the quality requirements into context and decide what quality
level is good enough the QUPER Model has been used in this report.

2.5.1 QUPER Model
Less than perfect software may be ideal when the product is put into context. Deciding when it is
good enough is the hard part. QUPER defines a prioritization model that includes a third dimension
related to quality, as a complement to cost and value (Berntsson Svensson 2011).

Figure 2.2 shows the breakpoints that mark the shifts between quality levels (Regnell et al.
2008). The utility breakpoint marks the shift from useless to useful quality, while the differentiation
breakpoint marks the shift from useful to competitive quality (which only a few competitor’s products
reach) (Berntsson Svensson 2011).

Figure 2.3 illustrates the relation between cost and quality in terms of cost barriers. A barrier
occurs at the shift from cheaper quality to expensive quality (Berntsson Svensson 2011). The cost

https://www.w3.org/WAI/intro/usable
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Figure 2.2: Benefit view from the QUPER Model.

Figure 2.3: Cost view from the QUPER Model.

curve has a plateau-like shape when an increase of quality does not increase the cost significantly.
At a barrier the cost increase for every quality improvement.

When using the QUPER model in the requirements engineering process it is important to elicit
the quality breakpoints (Figure 2.2) and the cost barriers (Figure 2.3). For every project a scale and
unit needs to be defined to support the context of the software. After having elicited and estimated
quality breakpoints and cost barriers, candidate requirements are set and finally cost dependencies
are identified (Berntsson Svensson 2011).
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Quality is continuous and typically viewed as different shades of quality on a sliding scale
(Berntsson Svensson 2011). Quality is also non-linear and questions that are relevant to answer
regarding quality requirements are:

1. Would slightly better performance be significantly more valuable from a market perspective?
2. Would significantly better performance be just slightly more expensive to implement?



3. Methodology

For this Master Thesis I have looked at Scania’s way of dealing with Web Accessibility. The main
focus of my research has been on the Scania IT department, since most of the Web development
is done there. As a first step in the web development process, towards better accessibility, I have
used Requirements Engineering to define and validate quality requirements. I have also focused on
maintaining these requirements by establishing a way of thinking at Scania. In the requirements
engineering process I have elicited issues, problems and possible solutions by performing an case
study at Scania. The reason for doing a case study is to solve a particular problem and produce
guidelines for best practice at Scania. As an individual I have led the problem solving process to
improve the way issues and problems are addressed within the Scania corporation. To establish valid
quality requirements I have used both qualitative and quantitative research in the elicitation process.

3.1 Research Process

As seen in Figure 3.1, I have had an iterative research process, starting off with the Invention Stage.
At the invention stage I did background research, literature study and narrowed my topic down. From
the invention stage came many ideas of how I could collect data. I constructed material for my data
collection consisting of interview and survey questions. I also formed a hypothesis for the expected
outcome.

In the Data Collection Stage (Figure 3.1), I first found participants for my case study and
interviews. At the beginning I used the networks of my mentors at Scania and at Lund Institute
of Technology to reach various experts in IT, Accessibility and HR. When I had found people to
interview I started collecting data through interviewing and also broaden my network by getting
referrals from participants.

The final step of my iteration process was the Drafting and Revision Stage (Figure 3.1) where
I organized, concluded and analyzed the data I had collected. I drafted my results and sent it for
revision to my mentors. After getting feedback from mentors and having learned more about the
subject I went back to the first stage to innovate once more and come up with new ideas.

In the second round of the iterative process I narrowed the topic and my focus even more. As I
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went into collecting more data I performed a survey with well formed quantitative questions that
where based on interviews performed in the previous iteration. For each person I met and interviewed
with I got more referrals and contacts.

Figure 3.1: Stages of my research process.

The iterative research method have enabled me to keep a high quality throughout the process.
After each iteration I have saved well worked through versions of my report that lacked major errors
and mistakes. As I finished the text body of my report, writing the last chapter, at the end of the
research process I was basically done. My figure texts, references and indexing was done in parallel
with writing, throughout the process. The iterations and well planning of the report outline has
helped me produce a high quality result without putting too much effort into correcting and altering
in the end.

3.2 Case Study
To be able to report the Web accessibility situation at Scania I performed a case study over a few
months time. Case Study Research has long been used in different professions and sciences. This
research strategy aimed at investigating the work with Web accessibility within its real-life context.

A case study can be based on a mix of quantitative and qualitative data. To investigate the current
situation at Scania regarding working with Web Accessibility and to gain a deeper understanding
of how information flows and how decisions are made I have answered a lot of how? and why?
questions. Asking these questions result in qualitative results.

The aim is not to manipulate the behaviors of the people at Scania but to simply covering
contextual conditions that are relevant to the study. Hence, a case study approach is suitable.

Key Actions These key actions are inspired by Web Accessibility Initiative 2016c. I have
considered these actions when performing the case study even though they have not been followed
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in detail.
Accessibility Quality Goals: these need to be identified and planned. These goals should be

specific, measurable, achievable and realistic. The goals should be based on the elicitation of the
current situation at the company and the requirements from stakeholders.

Current approach, understanding and view of Web accessibility: What is the understanding
and view of web accessibility today at the company? This information will be used to define what
goals can be realistically achieved and elicited through interviews with app owners and architects,
managers, experts and end users of IT-services.

Key quality requirements for Web accessibility and motivation: Why has Web accessibility
become important? This information is important in the making of a business case and should be
used to convince stakeholders of the benefits of making websites more accessible. Important quality
factors of an accessible website should be listed.

Find interested colleagues and promote awareness: I will use the Scania intranet to explore
different organizations within the company and try to find people who care about the accessibility
issue and are able to influence the decision making. These people will be the key to success and
hopefully help influence the business goals and project outcome. Those interested in participating
in the study will also be used to validate the final model. This step will be informative and raise
awareness of the Web accessibility issue through the various social Web applications at Scania.

Find backing from executives and managers at Scania: Using the business case as motivation
I hope to meet with managers and seek their backing of the project goals. To have the backing
of executives and managers will simplify the process of making the project successful and make
websites more accessible.

3.3 Qualitative Research

Qualitative research (Corbin and Strauss 2008) is a wide concept. What we mean is research that
produce findings that are not from statistical procedures or other means of quantification. In this
project it refers to organizational functioning, social movements, experiences, competences and
many more factors of how Web accessibility is addressed at a large Swedish company.

There has not been many case studies about Web accessibility within an internal organization.
Since Web accessibility regards people with disabilities it is important to gain an understanding
of qualitative things like personal preferences, experiences and feelings and therefore a qualitative
research has been performed.

Performing brainstorming sessions with mentors and experts have helped me define problems
descriptions and questions for this project to answer. Through brainstorming sessions I have
structured my ideas and possible solutions. A tool I have found very helpful during brainstorming
is the mind map. By creating mind maps I have categorized ideas and stimulated idea generation.
Sessions of brainstorming in combination with letting ideas form and mature have helped ensure the
right focus of this research.

To gather qualitative data I have also performed semi-structured interviews, documents and
observations. After having collected data I used methods to organize and interpret the data. I used
methods like conceptualizing and reducing data. Putting data into different categories enabled me to
elaborate on dimensions and properties and create models for understanding stakeholders, domain
and key actions. Finally I concluded my findings in this report. (Höst et al. 2006).
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Interview Method

The reason for performing interviews is to gather information about people’s beliefs and behaviors
regarding Web Accessibility. The data collected through interviews is not first-hand, like that from
observations, but rather self-reported or indirect data. There are risks with doing interviews since
people might be biased and report actions in a favorable way. Even so, interviews are a great way to
get a deeper understanding of a situation and also get more contacts and connections.

Finding people to interview is an important part of this master thesis. I have put a lot of effort
into choosing the most relevant people. Through brainstorming with my mentors I got names of
people at the HR department and at Scania IT who, when interviewed, passed me along to colleagues
and added people to my network. The process clearly depended on real life interaction with people
for them to fully understand my aim and be able to direct me to the next person that could be relevant
to talk to.

When constructing the interview questions (Appendix A) I prepared questions but then adapted
during the interview and came up with new questions as I learned more about the individual and
his/her field of expertise. I combined qualitative questions with a few quantitative (yes or no)
questions that I asked every individual I interviewed to be able to discuss my results quantitatively
and qualitatively. I also carefully considered these guidelines when constructing my interview
questions:

• Ask one thing at a time.
• Avoid leading questions.
• Ask clear questions.
When beginning an interview I started with telling the person about myself and my project as

well as the focus of the questions and what I expected to learn. Sometimes I sent questions by email
before hand so that the interviewee could prepare answers. After getting permission I recorded the
interviews to be able to quote the individual and re-read the interview as I was writing. I also took
notes during the interviews to make sure my questions got answered and to cover for the case where
the recording went wrong.

Since the interviews were not always right on target but more of an inductive study I did not feel
the need to transcribe the whole interviews but rather summarize the relevant information I learned.
In the Result section (chapter 6) I present the relevant results of the interviews and the full interview
summaries I have put in Appendix A.

Following are interview questions that have laid the foundation for the semi-structured interviews
I have performed with the HR and IT departments as well as with end users.

Interview Questions: HR, Scania

• What are any legal issues I should consider when sending out a survey to all Scania co-workers
in Sweden?

• What information about the health or disabilities of employees do you keep?
• How do I reach the different departments of Scania with my survey?

Interview Questions: Scania IT

• How do you, as an expert, work with WA in your daily work?
– Do you work actively with WA or only when problems arise?

• From your perspective, how would you like to get guidelines about how to work with WA?
• Have you experienced any problems regarding WA in your work?
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Interview Questions: End User
• Do you have a disability?

– If yes, explain how it hinders you in your daily work?
– If yes, give an example of a task on a web application that gives you accessibility

problems?
• How much time do you spend in front of web applications during your work day?
• What would it mean to you if Scania integrated a full accessibility focus in their web develop-

ment?

3.4 Quantitative Research
Quantitative data is any data that is expressed in numerical form such as statistics, percentage or
numbers. When I performed my quantitative research I analyzed the data with help of statistics
and tried to yield a result from a survey that can be generalized to all Scania employees. Since the
number of employees, in Södertälje at Scania, is large my hypothesis was that statistics regarding
any disabilities would follow statistics for the Swedish population. The survey I performed aimed at
verifying if my hypothesis was true.

When performing the quantitative research I started with collecting data based on the hypothesis
that disabilities among Scania employees would follow statistics of the Swedish population. After
gathering a large amount of data I needed to verify, validate and record the data in order to analyze it
and draw conclusions. For this purpose I used the Google Forms software which can both collect
data and present it with visualized statistics.

Survey Method
When conducting a large questionnaire at a company it is important to test the quality of the questions
and also gain approval from people responsible for Human Resources. I double checked my survey
questions and layout many times with different HR managers at Scania. I first discussed the survey
with the HR department at Scania IT after which I also confirmed legal matters with the department
for labor affairs. Finally I presented the survey for the Scania HR steering committee and gained
their approval so that I could send the questionnaire to all departments of Scania. The interview
process for verifying and gaining approval of the survey is explained in more detail under section
6.1.1.

3.5 User Test and Observation Method
Performing observations of and tests on actual and users have given me both qualitative and quantita-
tive results. I have been able to measure results from performing tests but also get qualitative input
from observing the users performing the tests.

To validate the use of the QUPER model applied to the accessibility quality requirements I
performed a user test where I compared quantifiable results from users with different abilities,
performing the same task. I could then apply the QUPER Benefit model to the result and connect
accessibility quality levels to the measured quantities.

When performing the user tests and observations I asked a color blind user to perform a task
on a website with color coding and then had a person with normal sight perform the same task.
I measured the number of seconds it took for the users to perform the task and could then draw
conclusions from the difference in time. By putting the performance in seconds, on the horizontal
axis of the QUPER benefit model (presented in chapter 6) I could quantify the quality levels.
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3.6 QUPER / Quality Requirements
I have applied the QUPER model to my research to be able to identify the key quality factors that
will make a significant change without costing too much. By using the QUPER model to define
benefit breakpoints and cost barriers I have been able to motivate the prioritization of actions to take
and produce guidelines for Scania. Since the QUPER Model focuses more on usability and market
value I have adapted the model to fit accessibility requirements. The adaption included changing
quality levels and breakpoints.

To be able to define benefit breakpoints and cost barriers, I listed benefit factors and cost factors
and sorted them based on impact for the user or developer. I found the benefit factors through
interviews, observations and literature study. The cost barriers are related to the impact actions have
on the development process.

3.7 Validation of Quality Requirements
To validate my results I wanted to put my lists of quality requirements into context. I constructed two
models for visualizing and checking the lists. One of them I call the Matrix Model and it is used to
check which requirements are already being worked with or implemented for a specific application.
To check this I constructed a matrix with the requirements and different states for each requirement
and then handed the list to the application owner who took responsibility for filling in the matrix.
Many people contribute to an application and are stakeholders in fulfilling the requirements so the
application owner needed to check with the different stakeholders to be able to fill in the matrix.
Based on the results I changed the prioritization of the requirements and could validate that the ones
I have chosen are understandable and applicable. I also got quantitative results for how many of the
requirements were fulfilled for the specific application and put that in relation to the other model I
created - the Staircase Model. Read more about the models in chapter 7.



4. Threats to Validity

4.1 Threats to Internal Validity

4.1.1 Interview Validity
When performing interviews at a company, with interview questions regarding the company itself,
it is possible that the interviewees are bias or feel influenced by their manager. If this happens the
answers from the interview is not valid. To prevent this from happening to my research I chose to
interview people from different departments. My interviewees have not been effected by each other
in their answers or by me, since I kept an observing and objective attitude and asked open questions.
I believe the fact that I am a student, doing a research, made people relaxed and confident during the
interviews and that they felt they could be open and honest.

When performing interviews and interacting with people there are natural differences between
people that might interact with the variable measured. In my case, the interviews were about learning
about Web accessibility and also getting to know the situation at Scania. In the later case people’s
characteristics might influence the result of the interviews. Appearance, motivation, willingness to
participate and attitude are examples of characteristics that could lead to selection bias. To avoid this
as much as possible, I tried to choose people that were diverse. I interviewed both women and men,
architects and developers, experts and non experts and found people with different variables.

4.1.2 Survey Validity
Another possible threat to internal validity is the fact that the survey had multiple choice questions. A
multiple choice questions is open for interpretation and it is impossible to know how the participants
interpreted the question and therefore answered. To avoid this threat I added free text answers for
clarification to those questions that were open for interpretation. I also clarified questions with
examples to emphasize my meaning. One question, for example, was about whether or not the
person had a disability and to clarify my definition of a disability I gave a number of examples, such
as dyslexia, color blindness, hearing impairment, etc.

Another threat to validity for the survey results is the sampling process. The survey was published
through one of Scania’s web based communication applications Inline. The news article with the
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link to the survey is estimated to have reached approximately 8,000 people and out of these 1,004
participated in the survey. The 8k people that saw the news article at the front page of Inline do
probably represent the Scania workforce relatively well. The people who chose to answer the survey
might however be biased. I believe there is a great risk that people with disabilities were more
inclined to participate than others. This could explain the high rate of people with sight impairments
that the survey result shows.

4.1.3 User Test Validity
When I performed the user testing with two users, one with color blindness and one with no visual
disability, I only received two measured points to use with the QUPER model. This makes the result
hard to validate and generalize. Possible threats to validity, like the test persons levels of skill in
using the testing material can not be disregarded since I only tested two users. Therefore the test
results are used only as specific examples than general findings.

4.2 Threats to External Validity

4.2.1 Generalization of Law & Regulations
Regarding law and regulation, which is an important part of this research, it is difficult to generalize
the result to be applied to a context outside of Sweden since the law aspect in this report is based on
Swedish law. In many cases it can, however, be applicable to other countries that have either similar
laws for Web accessibility.

4.2.2 Generalization of Company Workforce
When I conducted the survey and concluded the results I drew conclusions that can be generalized
for the Swedish population, since Scania has a diverse work force which correspond pretty well
to the population in general. The fact that Scania has a large number of co-workers, working with
diverse work tasks, such as production, research and IT, makes a cross section of the work force
comparable with a cross section of the Swedish population. What makes the Scania cross section
differ from the Swedish population is the uneven sex and age distribution that the survey showed.
There is considerable more men than women at Scania and 57% of the people answering my survey
were in the ages above 40. If the results from this research were to be applied to another company,
with a different work force, for example a young one, with a higher rate of women, the quality
requirements for Web accessibility might have to be revised. There are, for example, not as many
women with color blindness as men, and older people experience more accessibility troubles than
young people do. However, the final recommendations of this project are based on the fact that
increasing Web accessibility at a company’s internal Web based solutions increase both usability
and quality of the applications and improve the user experience for all people, no matter age, gender
or disabilities and therefore I argue that the results can be applied to any company that wishes to
improve their Design For All-focus.

4.2.3 Generalization of Company Values
The recommendations of this research report is based on the fact that Scania is a company with core
values that emphasize the importance of inclusion, diversity and quality. To make a difference with
Web accessibility it is important to firmly establish an attitude and a mindset in the company culture
and strategy. To establish support for the cause, among management and leaders of the company,
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is crucial for its success. Scania also has a culture were people are able to take responsibility for
a cause and take action to execute it. The combination of motivation, open culture and enabled
coworkers are what makes a project like this doable.

4.2.4 Constraints
I might be wrong in some of my generalizations in this research and if so that would be a threat to
external validity. To enable the reader in drawing conclusions about the validity of this research I
here present the constraints that holds for this particular case. Some conclusions can be generalized
beyond these constraints but the result is first and foremost applicable to this context.

The following constraints holds for this research:
• When looking at accessibility I focus only on Web applications and not mobile apps or other

platforms. I also do not consider different software tools or browsers but rather different
websites.

• A disability is defined as any physical, mental, intellectual or sensory variation which can
hinder a person from accessing web content.

• Even though I briefly discuss laws and regulations around the world I have chosen to focus on
Swedish law and society.

• To be able to reach different types of disabilities I have chosen to include all of Scania’s
employees, working at the Södertälje offices. I have not made any constraints regarding
department or work tasks of the employees I have interviewed or surveyed. Since I focus on
Swedish regulations I have not included any employees working outside of Sweden.

• I do not aim at solving current accessibility problems at Scania but rather come up with
guidelines and strategic goals for future sustainable Web development.

• I do not focus on the public website Scania.com but only web applications that are meant for
internal use such as file sharing, social media and communication tools.





5. Stakeholders

5.1 Introduction
In this chapter I elicit the stakeholders to this research. When doing a case study at a company
about a software requirement process it is important to reach the actual end user of the software. It
is also important to motivate the importance of the requirements and anchor the decisions within
management of the company. Figure 5.1 shows this master thesis in its context. I have been in

Figure 5.1: Context diagram showing the master thesis project in its context.

contact with the HR department at Scania to ensure the correctness of the research process and
communication with employees and coworkers. In this chapter I also present the Swedish laws and
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regulations regarding WA and I also elicit the human resources that Scania needs and how those
relate to WA.

5.2 Scania

Scania is a major automotive industry manufacturer of commercial vehicles, specifically heavy trucks
and buses, and has 44,000 employees in 100 countries around the world (Scania Group 2016b).
Scania was founded in 1891 and has a culture of innovation which has made it one of the world’s
leading manufacturers of heavy trucks and buses. Figure 5.2 shows an old Scania office.

The corporate group has a wide variety of different areas of operation for conducting business
affairs, selling products and services, and providing support to the organization. These are placed
strategically where the customer need is.

Research and Development operations are based in Södertälje, with some 3,500 employees.
Scania’s aim is to use customers’ specific needs to develop high-quality products, services and
solutions with short lead times.

5.2.1 Scania Core Values

Figure 5.2: An old office at Scania. Photo: Scania
Archive 1943. c©Scania CV AB

CUSTOMER FIRST, RESPECT FOR THE
INDIVIDUAL and QUALITY are the core
values of Scania’s entire corporate culture,
leadership, business success and day-to-day
work (Scania Group 2016a). These core val-
ues are supposed to be the point of departure
for all business development and tie the com-
pany together.

Among other things, the core values
means:

• Recognizing and utilizing each em-
ployee.

• Ensure higher quality, efficiency and
job satisfaction.

• Delivery of high-quality solutions from
Scania, through good knowledge of cus-
tomers’ needs.

• Deviations from targets and standards
are used as a valuable source of continu-
ous improvement in Scania’s processes.

5.2.2 Channels within the Organization (Scania Group 2016b)
Communications
Scania’s communication activities aim to support the business by spreading knowledge about the
company and the industry, primarily to customers and employees but also to other target audiences.

Promoting Scania’s brand and core values, Scania’s communications specialists work both
within the company’s central organization and globally, in cooperation with all markets. Other
tasks include coordinating communications operations, managing press and media relationships,
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maintaining contact with decision makers, competitive intelligence, business intelligence and market
analysis, coordinating activities at trade shows, and organizing events like press conferences and
driver competitions.

Research & Development
Scania has a strong focus on Research and Development in order to remain at the cutting edge of
technology and drive development within the industry.

The focus is on sustainable solutions and minimal climate impacts. Every detail within the
area of design, construction, and systems is continually being improved in order to meet demands
from the community and customers. The area of R&D covers the whole chain from the underlying
research, construction and testing through to quality assurance within production and in customer
vehicles in service on the world’s roads. Our aim is to maintain a broad competence so that we can
ensure that Scania retains its leading position within the automotive industry.

Production & Logistics
Production offers the opportunity for you to challenge yourself and the people around to constantly
search for smarter and better ways of working. Continuous improvement is a natural part of
day-to-day activities.

Scania has production facilities in Europe and Latin America and assembly plants in Africa and
Asia. The strategy is to work with continuous improvements in order to minimize workplace injuries,
increase efficiency and develop working methods. All employees contribute to the improvement
work, something that generates both engagement and pride.

Purchasing
Scania’s strategy to be the leader in sustainable transport demands a sustainable approach across
the whole supply chain. Consequently, purchasing plays a crucial role in the company’s global
development.

Scania Global Purchasing is responsible for the company’s purchases of parts and components,
both newly developed ones and those already in production, as well as of spare parts and non-
automotive products and services.

Sales & Marketing
Scania’s sales organization spans the entire company, with a presence in over 100 countries. While
the central marketing department in Södertälje handles comprehensive analysis, strategy and method
development, some 95 percent of sales occur outside Sweden.

Scania gains insights into different client needs through close customer contact, in turn driving
Scania’s product development and benefiting the end customer. Scania’s relationship with its
customers spans the entire life of the vehicle, with the actual sale just the starting point. The service
market is a growing segment, and Scania stands ready to support customers, keeping them up to date
with news and new services.

Finance & Business Control
The economic perspective is crucial for running an efficient organization. Scania’s finance organiza-
tion actively supports the whole company and is involved in all parts of the business, playing a key
role in daily operations.

Employees within financial services work in a broad range of areas, including accounting,
financial controlling, finance and credit analysis. They have a range of specializations and can be



32 Chapter 5. Stakeholders

found in the company’s operations across the world. The job of finance employees is to provide
an economic perspective throughout all processes, from product development to delivering the
finished product and providing services. Employees within this area have an opportunity to influence
decisions within their various areas and contribute to the sustainability of Scania, both as company
and as an employer. In other words they enable better business.

Human Resources

Work within Human Resources is conducted in line with defined processes and in close collaboration
with the organization. Each local area has dedicated resources working alongside managers and
offering expertise within HR. The focus is on developing both the organization and its employees.

The work of Human Resources has a cross-functional focus, aiming to support Scania’s managers
in their roles as employers. Every manager is responsible for their staff, and has the support of both
local and central HR resources. The central organization specializes in areas such as recruitment,
labor law and competence development. In addition there are specialists working with health,
safety and work environment.. Salary and personnel administration are also examples of central HR
functions.

IT

IT is an integrated part of Scania’s core business. As a result there is an IT organization tied to all
our production sites around the world.

Global responsibility for development, operation and support is based in Södertälje, from where
cross-functional assignments are initiated and coordinated. IT activities are carried out by the
corporate unit Scania IT, whose main job is to deliver and develop IT services for both products and
the operation.

Industrial Maintenance

Industrial Maintenance range from production maintenance and facility management, to running
industrial projects. The service work close to Scania’s core business and ensures the productions
process efficiency and profitability. Industrial Maintenance make sure that investments are used in
a productive and cost-effective way as well as suggests and implements future complete technical
solutions, having expertise within automation, control and regulation, electrical installations and
HVAC.

Safety, Health & Environment

Scania works actively across its global organization to create safe workplaces and to minimize its
environmental impacts.

Central resources support the entire organization, working together with local operations within
our business and production units. With focus on the needs of the business our experts in the
area engage in active dialogue with different levels of the organization. The work is done cross
functionally in teams that are put together to ensure broad competence.

5.3 Swedish Law

In a press release by the Swedish Discrimination Ombudsman (Diskrimineringsombudsmannen
2015), the new discrimination act and its consequences for accessibility is being discussed. There is
an increased interest for how to improve accessibility within different areas, even though there has
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not yet been any legal charges for this kind of discrimination. There are more ways to achieve better
accessibility than to take cases to court.

According to the Swedish discrimination act, discrimination can be defined as inadequate
accessibility which is defined as follows:

Inadequate accessibility: that a person with disability is disadvantaged through a
failure to take measures for accessibility to enable the person to come into a situation
comparable with that of persons without this disability where such measures are rea-
sonable on the basis of accessibility requirements in laws and other statutes, and with
consideration to the financial and practical conditions, the duration and nature of the
relationship or contact between the operator and the individual and other circumstances
of relevance. (Diskrimineringsombudsmannen 2008)

In Article 9 of the FN Convention about Rights for People with Disabilities, the meaning of
accessibility is that everyone should be able to use something, participate and achieve information
in a way that suits their needs. The Swedish state shall make sure that information and services
are accessible and that there are rules for what accessible means. People with disabilities should
have the same right to work as everyone else and the Swedish state should make sure that no one is
discriminated because of disabilities (Regeringskansliet 2016).

The Swedish Post and Telecom Authority (PTS) monitors the electronic communications and
postal sectors in Sweden. PTS have established guidelines for public sector websites in Sweden. At
the highest priority is the guideline to follow the Web Content Accessibility Guidelines (WCAG) to
make websites, content and services accessible to a wide range of people (Webbriktlinjer 2016).

This maximizes the return of the resources you put into web development and at the
same time increase inclusion of everyone. (Webbriktlinjer 2016)

5.3.1 Human Right
Accessibility is a human right, according to the United Nations (Regeringskansliet 2016). Accessi-
bility is part of a sustainable social development. According to guidelines from the Committee on
the Rights of Persons with Disabilities (2014) new products and services should be developed to
achieve a universal standard and actions should be taken to ensure the accessibility of people with
disabilities. There are official guidelines for Web development (United Nations 2014), established by
the Swedish e-delegation, which recommends the following of the standard WCAG 2.0, level AA.

As from January 2010 all new EUROPA websites have to be created in compliance with WCAG
2.0, level AA.

5.4 Competence Resources
The project aim is to improve the internal web based solutions for Scania intranet. The end user of
these websites are the people working at Scania, i.e. the human resources of Scania. Part of Scania’s
core values is the employee focus. Scania emphasizes the importance of attracting and retaining
competent people and finding talents to make long term investments in (Scania Group 2016b).

5.4.1 Employees
In a report by Unionen, one of the largest trade unions in Sweden, information about the effect of
functional IT systems is presented (Unionen 2014). During the period 5-20 November 2013, 2033
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Figure 5.3: A study by Unionen shows that functional IT systems make is easier for people to do
their work.

Figure 5.4: A study by Unionen shows that people can potentially save, in average, 26.5 minutes
each day if the IT systems functioned properly.

workers in the private sector participated in the research. Parts of the result are presented in Figure
5.3 and Figure 5.4. In Figure 5.3, it is clear that functional IT systems could improve work efficiency.
3 out of 4 feel the IT systems simplifies their daily work (Figure 5.3). Also 1 of 3 does not think the



5.4 Competence Resources 35

IT systems contribute to the ability to work independent.
Secondly, in Figure 5.4, there are results that show what potential amount of time the working

participants could save if their IT systems were functional (Figure 5.4). The average amount of time
that a person would possibly save was 26.5 minutes.

5.4.2 Talents
Statistics from Stockholm University (Studera Med Funktionshinder 2016) shows the number of
registered students with disabilities from 2009 to 2015 (Figure 5.5). What we can see is that the
number of students with disabilities is significantly increasing which could be the result of better
assistive technologies that enables people with disabilities to be able to attend higher levels of
education. This is competent people who will apply for qualified jobs and represent a talent resource.

Figure 5.5: Statistics of the number of students registered with a disability from 2009 to 2015. The
colors represent different types of disabilities.

According to a prognosis by the Swedish employment office, we will see a lack of workforce in
Sweden in the near future. Especially engineers and computer scientists will be highly attractive
on the talent market. Companies will have to find inventive ways of finding and hiring talents, like
looking abroad or reaching a broader range of people in Sweden (Arbetsförmedlingen 2012).

5.4.3 User Story
"Sometimes I have no problem distinguishing colors because of the high contrast or
because I know that bricks on a house more often are red than green. But too often,
using web applications, I experienced red and green mixed together or color coding
that makes me unsure of the meaning."
- Color blind end user

I have interviewed an end user of Scania’s interactive web services. He works as a senior
engineer with software processes, at the R&D department. He is color blind and can not tell the
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difference between red and green. 8% of the male, Swedish population has this vision impairment
(National Institutes of Health 2016).

The user tells me about his accessibility problems and I understand this is something that bothers
him on a daily basis. The main issue is that he is afraid he will miss something because of the color
blindness. He never knows if perhaps the button changed from green to red and there is usually no
way to find out.

"This occurs in every application, everywhere. People make references to the color of
the text and I can’t see it."

Since the user is an engineer who works with software processes it was interesting to hear his
take on what should be done to improve accessibility: Alternative methods of conveying information
must complement color. Change the text, font or the look of a button to indicate a change of state, do
not use color coding alone. High contrast is also important.

"In every office this is an occurring problem. There are improvements but then the issue
is forgotten. If I knew that accessibility was being worked with actively and the quality
of the websites at my company held a certain level it would simplify my work. I would
never have to wonder weather or not I have missed information because of my color
blindness. I wouldn’t risk missing something or misinterpret text or buttons."



6. Result

6.1 Interview Results

The end users for the web based solutions at Scania are the employees and co-workers at Scania.
Therefore this research is dependent on input from people working at Scania. The survey with
questions for the coworkers is key in this research and to be able to perform it I had to communicate
with the HR departments. I have performed interviews both with HR Managers at Scania IT as well
as other departments. The interviewees are listed in Table 6.1.

The questions leading these discussion-like interviews can be found at the subsection 3.3.

ID Name Role/Title Company Date Time [min]
I1 Ingvor Hoffström Head of Human Resources Scania IT 09/02/2016 30
I2 Sofia Vahlne Head of Labor Affairs Scania 18/02/2016 30
I3 Jesper Karlsson Lead UX Designer Scania IT 09/02/2016 15
I4 Daniel Bergman Enterprise Architect Scania IT 10/02/2016 35
I5 Eva-Lena Svens-

son
Enterprise Architect Scania IT 10/02/2016 35

I6 Kirsten Rassmus-
Gröhn

Associate Professor Lund In-
stitute of
Technology

15/02/2016 25

I7 Stefan Johansson Accessibility Expert, PhD
Student

Funka, KTH 26/02/2016 80

I8 Claes-Göran Car-
lander

Senior Engineer, R&D Scania 17/05/2016 15

Table 6.1: Interviewees.
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6.1.1 Scania HR
At Scania IT’s HR department, Web accessibility is viewed as an important topic. In a group
discussion with several interviewees (lead by I1), it was highlighted how little information the
company keeps about its employees in terms of disabilities or health problems. It is a confidentiality
matter and the company can not keep such records because of the Swedish law.

From discussing legal matters regarding my survey with the central HR department at Scania
(I2), I got approval of the survey I was about to send out. I got referred to a Steering Group Meeting
with HR managers at different channels of Scania to be able further validate the survey. Meeting
with the HR Steering Committee gave me final inputs on my survey and also gave me the approval
of key persons in the Scania organization so that the survey could be sent out without complications.

"We work a lot with our employer brand and this question is important. Performing this
survey checks Scania’s accessibility work in a proactive way, which is good."
- Sofia Vahlne, Head of Labor Affairs.

6.1.2 Scania IT
At Scania IT people work closely with web applications and through interview I3, I4 and I5 I
learned how they actually relate to the subject Web Accessibility and also how they, from their
perspective, would like to improve in the matter. I got a better understanding of the way information
and guidelines, regarding web development, flows in the organization so that I know how to present
my own results. I also learned what kind of problems these people, working with IT solutions, have
experienced related to Web accessibility.

Interview I3 was with a Lead UX Designer who works closely with end users of internal web
applications. These end users sometimes experience accessibility problems such as bad color
contrasts or too similar labels and buttons. There is no one who actively works with WA but when a
problem arises the team deals with it the best they can, always keeping in mind that the end user is
the judge of quality.

The most common WA problem apparently relates to visual impairments and solutions include
adjusted contrast, size and color. The problem is that these solutions can conflict with disabilities
such as dyslexia and so the best solutions is to implement adjustable settings.

Through interview I4 and I5 I learned, also from an architect perspective, that there is little active
work being done that has to do directly with WA.

"If any company would focus on this question it is Scania. We have a great employee
policy and the right mindset to work with this kind of question."
- Daniel Bergman, Enterprise Architect.

I learned that Scania is moving towards focusing more on the end users and their actual needs.
The problem at Scania is that there are so many different user profiles since Scania consists of very
different departments with several web applications and tools that vary. There are challenges in
making all IT-solutions accessible since people are unused to follow functional requirements and the
different channels have such varying applications.

Another barrier is the way requirements get communicated and maintained. Many of the
purchased products are grabbed right out of the box and installed which might cause different users
to have different experiences. There are no overall strategy for how this should be done, across the
channels of Scania.



6.1 Interview Results 39

Figure 6.1: Scania IT core values and principles.

6.1.3 Experts in Accessibility
Interview I6 was conducted with an assistant professor at the Faculty of Engineering at Lund
University in Sweden. I learned that I should work informatively to raise the awareness of WA and
its impact. It is crucial to make people aware of the benefits from increasing accessibility, not only
for people with disabilities but for all people who might experience scenarios out of the ordinary.
Like being on a remote sight and using mobile applications.

Interviewee I7 is a PhD student at KTH Royal Institute of Technology in Cognitive Accessibility
and also works at the Web accessibility-company Funka. From this interview I learned about why
large Swedish companies should put an effort into WA. By making websites accessible the company
becomes flexible and adaptable to people with different circumstances. Many of Funka’s clients are
companies such as IKEA, VOLVO and SCA. Large companies that are present on a global scale in
markets with unique regulations and accessibility barriers. Furthermore these companies have a large
number of employees that are above the average age of a Swedish worker which makes accessibility
an urgent matter. With age comes more accessibility barriers and it becomes harder to use digital
tools because of, often sight or motor, impairments.

R Funka started out as a non profit joint project between disability organizations in Sweden
and they are today a market leader within accessibility. Funka works with governmental
organizations but also with private corporations experiencing problems with accessibility
regulations. About Funka: www.funka.com.

http://www.funka.com/en/about-funka/
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"With so many employees there are always some with disabilities and there are many
problems related to people constantly getting information in a supplemented way.
Therefore the intranet should be accessible to everyone."
- Stefan Johansson, PhD student in Cognitive Accessibility and Funka employee.

Corporations should focus on WA because it is bad to be seen discriminating in media these days,
with accessibility being a hot topic. Swedish companies will realize that because they have a large
work force with an average age higher than that of the Swedish population, they will have to find the
tools to enable them in performing their work and secure the crucial competence they possess.

"Today there are reports showing that people are stressed out or experience pain because
of the systems they work with. Inefficiency is bad both because people get stressed and
ill but also bad for the economy of the company. This makes me believe that companies
will work more with accessibility in the near future."
- Stefan Johansson, PhD student in Accessibility and Funka employee.

Lack of awareness is the largest barrier of WA. External websites often get a greater accessibility
focus while intranets get forgotten even though the same disabilities are present among co-workers.
When the awareness barrier is overcome there is often a lack of competence and consistency. There
is no need to implement an accessibility focus in only one project. There has to be consistent
improvement and maintenance.

6.2 Survey Result
The exact survey questions and answers are presented in Appendix A. Here follows a conclusion of
the survey results with the answers that are relevant to the study.

In total, I managed to get 1,004 answers on the survey, from Scania coworkers. This represents a
hit rate of 13%, since I estimate that the news article about my survey reached about 8,000 people.

I have concluded the statistics in a more visual way in the master thesis presentation that can be
found in the git repository that goes with this report.

R Git repository for the master thesis project. Including report and all visual material used in the
presentation. https://backlnd@bitbucket.org/backlnd/webaccessibility.git.

6.2.1 An Old Workforce
57% of the Scania coworkers are over the age of 40. According to SCB, the average age of employed
people in the labor register is 41 (Statistics Sweden 2016).

6.2.2 Time Spent in front of Web Applications
43% of the participants spend more than 30% (equal to 2.4 hours a day) of their working time in
front of webbased solutions.

6.2.3 People Experience Problems
74% of the participants experience problems with either navigating or understanding any of Scania’s
common web based solutions Inline, Agora, Team Room, Scania For Me or Easy 2 Buy.

https://backlnd@bitbucket.org/backlnd/webaccessibility.git


6.2 Survey Result 41

Figure 6.2: Screen shot of the online survey with the number of participants added.

6.2.4 People have Disabilities
Disabilities are clearly present among Scania coworkers. 8.3% of the people who answered consider
themselves to have a disability. The top three present disabilities were sight impairment or color
blindness (50%), dyslexia (22%) and hearing impairment (11%).

The survey participants who answered that they had a disability also got to rate how much their
disability hindered them in their daily work. On a scale 1-5, 35% chose 2 or higher, implying that
they are somewhat hindered by their disability. 11% of people with disabilities rate their problems 3
or higher on the same scale, implying that they experience significant accessibility problems.

Here are some quotes from the free text answers of coworkers with disabilities (translated from
Swedish to English), that further specify the problems they experience:

"It is hard to read from the small phone screens that are allowed. All it takes is age
related vision impairment for problems to arise."
- R&D, sight impairment, hindered 3/5 in his/her daily work.

"Huge problems with light backgrounds, it makes the text blurry. A dark background
works much better."
- Scania IT, sight impairment, hindered 4/5 in his/her daily work.

"Small text sizes can be hard to read."
- R&D, sight impairment, hindered 1/5 in his/her daily work.

"If the text body is too long I loose focus and sometimes I have to put extra effort into
understanding. As a result I sometimes become very tired."
- R&D, dyslexia, hindered 2/5 in his/her daily work.
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"As soon as there are references to colored buttons, symbols or text, there are possible
problems."
- R&D, colorblind, hindered 3/5 in his/her daily work.

"Some IT systems lack support for spell checking."
- R&D, neuropsychiatric disability, hindered 2/5 in his/her daily work.

"I am color blind and can’t see some colors/shades."
- R&D, color blind, hindered 1/5 in his/her daily work.

6.2.5 Inaccessible Websites
From the survey I learned that Scania coworkers find both Inline, Team Room and Agora hard to
navigate, when used. These are three of Scania’s most common intranet applications. 45% of
the participants think Inline and Team Room are hard to navigate and 34% think Agora is hard to
navigate.

The website Scania For Me however, is easy to use, according to 83% of the participants.

6.2.6 Accessibility Matters
86% of the survey participants rated the importance of Web accessibility 4 or higher on a scale 1-5,
where 5 was labeled very important. Apparently WA is an important issue, also according to the end
user of Scania Web based solution.

6.3 User Test Result
I asked a color blind user to determine the number of wins and losses of the team Swansea during
the last 10 games, using a website with football results that show a simplified view of the result and
use green and red color coding. Part of the website is showed in Figure 6.3. It is possible to read
the result instead of determining from the colors by hovering over the colored square but that takes
longer time than just counting colors. I measured the time it took for the test person to perform the
test and give the right answer. The result is shown in Table 6.2.

Figure 6.3:

I also had a user with no visual impairment take the test while I measured the time it took. The
result of the tests are shown i Table 6.2.

I have put the number of seconds it took for the test persons to perform the task on the horizontal
axis of the QUPER benefit model, shown in Figure 6.4. Here we can see the test results from Table
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User Visual Disability Time [s]
1 Color blind 42
2 None 15

Table 6.2: User test: determine the number of wins and losses of the last 10 games played by
Swansea.

6.2 in the QUPER model and notice that while the website is accessible to the person with no visual
impairment it is only useful to the color blind user.

Figure 6.4: Test results from two users marked in the QUPER accessibility model. Horizontal axis
showing quality level in number of seconds.

6.4 Accessibility Quality Requirements
The result of my research show that there are requirements for how accessible public, official
websites need to be. There are no laws that force internal websites at private corporations to be
accessible. However, due to the recent discrimination act (Diskrimineringsombudsmannen 2008)
there could be cases of discrimination if no action is taken to ensure accessibility at work places.

It is clear that accessibility is closely related to usability and when it comes to quality require-
ments for functional websites these two attributes go hand in hand. It is hard to have accessible
solutions if they are not usable.





7. Analysis & Discussion

7.1 The importance of WA

The answer to question Q2: Is there a reason for Scania to work with Web accessibility in their
internal communication, now and in the future? (Table 1.1) is that there definitely are reasons
for Scania to focus on and work with WA and the motivation is found below.

Making the Web accessible to people with disabilities, by eliminating accessibility obstacles and
barriers, will improve efficiency, equality and participation. Improvement of accessibility improves
quality and usually also everyone’s experience. Also, improving Web accessibility creates economic
gains for businesses since it enables corporations to reach both more customers as well as a larger
competence base. As already mentioned in section 2.3.1, accessibility is a hot topic, discussed on
an EU level. Because of the explosive growth in on-line information many people risk exclusion
without accessible solutions. I discuss the monetary benefits from working with WA in section 7.1.1.
In section 7.1.2 I motivate why increasing WA increase the possibility to find more talents to invest
in.

The meaning of accessibility is to include everyone and enable everyone, no matter abilities, to
access Web content. Companies should connect their accessibility work with their social responsi-
bility to prevent discrimination and reach all stakeholders. It is important to establish a sustainable
development early on and depart from the fact that all people have different needs, conditions and
requirements, no matter target group. At Scania this is something that should be highly prioritized
due to company core values (5.2.1), which for instance emphasize a quality focused mind set and
respect for the individual. The meaning of the core values are Recognizing and utilizing each
employee, Ensure higher quality, efficiency and job satisfaction and Deviation from targets and
standards are used as a valuable source of continuous improvement in Scania’s process. Working
with WA fits well into the continuous improvement and concern for coworkers that Scania tries to
obtain.

The most relevant reason to work more with Web accessibility is perhaps the increased efficiency.
As I discuss in my Business Case there is money to be saved from increasing functionality of
websites, especially for companies where employees work a lot with web applications. According to
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my survey, 43% of Scania coworkers spend more than 2.4 hours a day in front of web based solutions.
By increasing accessibility the functionality of the websites increase for everyone. As better lighting
in an office benefits all people, no matter sight impairment or not, so does better accessibility on the
Web benefit everyone. Simple navigation for example, is a feature that increase efficiency in every
condition.

7.1.1 Business Case
I have used the results from the Unionen research presented in Figure 5.4. Since 26.5 minutes can be
saved, per employee, per day, by creating functional websites calculated how much money Scania,
with its 44k employees, could possibly save in money. The calculation is mainly to highlight the fact
that there is business value in working with the quality of the internal websites.

Average time potentially saved per day 26.5 minutes = 0.44 hours
Number of employees at Scania 44,000
Cost per hour (average for member in Unionen, incl.
Employer fees and insurance)

176 kr

Number of working days/year 220 days
Sum 750,000,000 kr / year

Table 7.1: Potential savings from creating functional IT systems.

The results of my calculations can be seen in Table 7.1. In the calculation I fetched data regarding
the cost of an employee from the average Union member. Based on the fact that Scania has 44k
employees and that each employee costs 176 kr/hour Scania could possibly save 750M kr a year
from making internal web based solutions fully functioning.

The functionality is measured based on user satisfaction and relates to both usability and
accessibility. In the QUPER model (section 2.5.1) benefit is presented as a function of quality level.
In Figure 2.2 the competitive area represents the area were the quality level is high enough that
websites can be considered functional.

7.1.2 Talent Search
According to a prognosis by the Swedish employment office, we will see a lack of workforce in
Sweden in the near future (Arbetsförmedlingen 2012). Investing more in talents is already part of
the Scania strategy and many other companies as well. Finding talent, especially engineers and
computer scientists, will become harder and harder in the near future and it is important to include
every competent person in the pool of candidates to optimize the probability of finding the crucial
talents. Based on the part of my stakeholder analysis that is about students and data presented in
Figure 5.5, I draw the conclusion that since there are a clear increase in the number of disabled
students at university leveled educations, accessibility at the work space will enable companies to
include more people in their talent search.

7.2 Regulations and Requirements from Society

Q3: What requirements are there from the Swedish law and from the society? (Table 1.1).
This question is about the WA regulations in Sweden. From performing my research and talking to
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experts in the matter I have found out what requirements exists and probably will come in the near
future.

Regarding the Swedish law for accessibility it is today mainly focused on official websites. The
recent update to the Swedish Discrimination Act states that an organization which acts within areas
where there is a prohibition against discrimination must take appropriate action to ensure accessibility
(Diskrimineringsombudsmannen 2008). It is still however unclear what this law actually means. The
new discrimination act shows the interest for the accessibility matter and follows EU directives to
harden the regulations for this kind of discrimination. Today, countries like USA and Norway are
ahead of Sweden in their accessibility regulations. The U.S. Department of Justice expects that USA
will see regulations of web accessibility for private sector websites in 2018 (Yerkes 2016). It is only
a matter of time before Swedish law is sharpened even more and actions are taken to make sure that
also private companies comply with the law.

7.3 Design for All
For a website to be functional to the user it needs to be usable and accessible by the user. As
mentioned in section 2.4, usability and accessibility are closely related and both keys to success for a
functional website. Because of the overlapping areas, an accessible website builds on usability of the
website. I attended the yearly Funka Accessibility conference in Stockholm where the connection
between usability and accessibility was a returning theme.

"Usability and accessibility are twins separated at birth."
- Whitney Quesenbery, Center for Civic Design

Many of the actions for improving web accessibility also improve usability. Usability is especially
improved for older users or people who use assistive technologies. According to my survey (6.2),
57% of Scania coworkers are over the age of 40 and 2.7% use assistive technology, such as hearing
aid or screen reader. The fact that Scania has a work force which is old, compared to the average age
of a Swedish worker, is motivation enough to work with web accessibility and make sure it becomes
a part of the company culture. The value of people that have been at the company many years and
hold great competence is vital and should be cared for. Without websites that are designed for all,
older people will become inefficient in their work and important knowledge might be lost.

Improving accessibility does not only improve the user experience for people with disabilities
but are often more general usability principles and improve the experience for everyone. It is like
improving lighting in an office space, it does not only improve the working environment for people
with bad sight but for every person in the room. Creating a website that can be navigated without a
mouse benefits people with motor disabilities but is also general usability. Combining usability and
accessibility to improve user experience for everyone is called Universal Design or Design for All
(Web Accessibility Initiative 2010).

Time users waste being lost on your intranet or pondering difficult instructions is money
you waste by paying them to be at work without getting work done. (Nielsen 2003)

7.4 Web Accessibility at Scania
7.4.1 Current Situation

To answer question Q1: How does a large Swedish enterprise, such as Scania, deal with Web
accessibility in their internal communication, now and in the future?, I performed the case
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study at Scania. Through interviewing UX designers, architects and HR people (Table 6.1) I got
a better understanding of how thorough their work with Web accessibility is. When interviewing
people at Scania no one answered Yes to the question Do you work actively with WA?. However, it
was obvious that the incentive to work more with WA is present and that WA is a matter that comes
up regularly and is then dealt with. I did not perceive any resistance towards working more with WA
but rather excitement and a positive attitude. People at this kind of company can relate to the subject
of WA. Accessibility has been worked with at physical work environments and people understand
the importance of inclusion. The current WA situation at Scania is not great and there is room for
improvement, but there is also a positive attitude towards change and improvement. 86% of the
participants of my survey think Web accessibility is an important issue. The Scania culture, where
people take initiatives and work for continuous improvement indicate that the situation will improve
soon.

7.4.2 Success Factors
There are four dimensions (Figure 7.1) motivating working with Web Accessibility at a large
corporation, such as Scania. The four dimensions are Economic, Social, Technical and Company
Core Values. It is important to motivate working with the issue in all these dimensions so that the
work can become permanent within the organization and anchored both in management as well as
development strategy. By identifying the dimensions of the problem and the stakeholders involved,
the results of this research can reach the right target and make a difference.

The economic factor to working with accessibility is the capital and financial values of accessibility-
related software qualities. Accessibility requirements should be included in traditional quality
requirements such as performance, usability, security and maintainability.

Figure 7.1: The four dimensions of Web Accessibility at Scania.

To answer question Q4: Which key success factors are there for making web based solutions
functional and accessible? (Table 1.1) I have produced a list with key success factors for improving
web accessibility at Scania:
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• Combine usability and accessibility in software architecture and development. Follow stan-
dards.

• Make someone responsible and integrate accessibility in the company culture.
• Establish accessibility quality requirements for in-house development and purchased products.
• Acknowledge the fact that Scania has a work force with a high average age and with crucial

competence, that needs functional and accessible websites to perform their tasks.
• Realize the economic gain from creating high quality, functional and accessible web based

solutions for internal tools.
• Design for All and clearly define the user. Follow up how the websites are used.
• Plan for accessible websites early and also for easy maintenance, Web accessibility will only

become more important.

7.4.3 Statistics

According to Funka, there are 1.3-1.8 million people in Sweden with disabilities (Funka 2016),
depending on what the result is grounded on. 1.3 million people represent about 13% of the Swedish
population. According to my survey, 8.4% of the Scania work force perceive that they have a
disability. Out of the participants with disabilities, 31% have a visual impairment which make those
with visual impairment consist of 2.6% of the Scania workforce. Comparing this to the Swedish
population which has only 0.8% people with visual impairments (Statistics Sweden 2014) it is clear
that the number from the survey is high. There are a number of reasons why this number is higher
at Scania than in the general population. Since age is correlated with impaired physical abilities
(European Agency for Safety and Health at Work 2016), the mean age of the participants of the
survey might increase the number of visual impairments that the survey result shows. Also, a reason
why my survey shows results that differ from the Swedish population, might be that people with
disabilities were more eager to participate in the survey than those who do not have a disability and
so the number of people with disabilities would be disproportionate and misleading. I discuss this
more under Threats to Validity (Chapter 4).

7.5 QUPER Model for Accessibility

I have modified the QUPER model a little to fit my accessibility perspective. Figure 7.2 shows the
modified benefit graph. I have replaced useless with inaccessible and competitive with accessible.
So for my analysis I have new quality levels to refer to.

The modifications to the QUPER model clarifies the connection between usability and acces-
sibility and that a website needs to be both usable and accessible to have a high quality and be
functional.

I validated the use of the QUPER model when evaluating accessibility of websites by performing
user tests (presented in chapter 6). It shows that the model is useful for visualizing quality level as
a function of a quantifiable result. In my case the quality parameter is time to complete a task and
the quality can be plotted as a function of the number of seconds. Depending on the time it takes to
perform the task a quality level can be determined. The proportions on the horizontal axis needs to
be adjusted to fit the context of the experiment. If a website is perceived as accessible and usable
to the user then the time it takes for that user to perform a task can be put as a threshold for the
saturation break point and any other test result can be analyzed in relation to the threshold value.
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Figure 7.2: The QUPER benefit graph, modified to fit the accessibility perspective.

7.6 Quality Requirements

I have grouped requirements into four levels of quality. The goal with these requirements is to create
high quality web based solutions for internal communication that are accessible and usable by people
with the widest possible range of abilities, operating within the widest possible range of solutions.

The requirements I present in Table 7.2, 7.3, 7.4 and 7.5, are based on WCAG 2.0, level AA,
which is the standard that is required by EU (section 2.3.2), but I have not included all of the
requirements from the standard. The problem with WCAG and W3C (World Wide Web Consortium),
which has developed the guidelines, is that it is broad and far reaching. The website itself is not a
good example of an usable or accessible site and the guidelines can be hard to understand and put
into context.

I have added requirements based on some of the guidelines that Funka has published (Funka Nu
AB 2012) and also guidelines from PTS (Webbriktlinjer 2016). These two companies work a lot
with interpreting WCAG 2.0 and prioritizing the requirements to fit user needs. However, their target
group of websites are public websites, especially governmental ones but occasionally private, public
websites. Since this master thesis targets internal websites at a private company the requirements
need to be revised to fit Scania’s needs. I discuss the differences between public and internal websites
in section 7.6.1.

R The Swedish Post and Telecom Authority (PTS) monitors the electronic communications and
postal sectors in Sweden. They have established a set of guidelines for web development. Here
you can read more about the guidelines. www.webbriktlinjer.se.

I validated the requirements from the input I got from the survey. Quality requirements QL1.7
(Table 7.2) ensures that color is not used as the only way to convey information and from one of the
free text answers I got in the survey response you can read:

http://webbriktlinjer.se/riktlinjer/alla-riktlinjer-i-prioritetsordning/
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"As soon as there are references to colored buttons, symbols or text, there are possible
problems."

This quote is from a participant who is color blind and is quite hindered in his/her daily work because
of the disability. This quote validates the importance of QL1.7. The user story about a color blind
man, presented in section 5.4.3 also validates this requirement about ensuring that color is not the
only way to convey information.

QL1.10 (Table 7.2) is about adjusting the website to fit also smaller screens, and this is clearly a
functional quality requirements that the user is asking for. Consider this quote from a Scania R&D
employed with sight impairment:

"It is hard to read from the small phone screens that are allowed. All it takes is age
related vision impairment for problems to arise."

QL2.13 (Table 7.3) refers to writing understandable texts and according to this user, an R&D
worker with dyslexia, this is an important fix:

"If the text body is too long I loose focus and sometimes I have to put extra effort into
understanding. As a result I sometimes become very tired."

QL3.5 (Table 7.4) states that text should be re-sizable which is important to this user, an R&D
worker with sight impairment:

"Small text sizes can be hard to read."

QL4.7 (Table 7.5) emphasize the importance of making adjustable settings for the color of
websites. This would be very useful for this Scania IT worker with sight impairment:

"Huge problems with light background, it makes the text blurry. A dark background
works much better."

7.6.1 Intranet vs. Public
What defines public websites is first and foremost the user. The user of a public website is a customer
who want to know information about the product och service the company offers. Information on
the public website is often brief and should be easy to access and understand. The accessibility
requirements for public websites are described by WCAG 2.0 AA (Web Accessibility Initiative
2016d).

Looking at internal websites we have another user - the coworker. The coworker visits the
internal web based solution to perform a work task and usually does this frequently. The web based
solution probably offers necessary tools for the user to do their work. These tools might be complex
solutions and involve a lot of information.

Another difference between internal and public applications is the fact that with the internal
websites you do not have to consider bad bandwidth or multiple platforms as with the public website.
You never know what tools your customer prefers to use, the coworker however, uses the company
network and platforms.

These differences have an impact on which requirements get higher priority for internal websites.
The quality requirements need to be reconsidered and put into this context to be effective.
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7.6.2 Four Levels of Quality
I have divided the quality requirements into four levels. These levels are based on benefit and cost
factors. The benefit from making the websites usable and accessible have already been discussed.
What I have focused on when creating the levels is the cost barriers for implementing the solutions.
Cost barriers are for example: making large changes in software architecture, effect many projects,
dealing with hardware constraints, making a major infrastructure change and also the penalty of not
implementing the solutions. Based on the penalty cost of not implementing accessibility solutions,
I have put the most crucial requirements at level 1. These are also a foundation for implementing
more solutions. E.g. to make links accessible they must first be usable (QL1.2, Table 7.2).

To be able to determine the costs of implementing the requirements I have performed an
evaluation of an intranet application and the results are presented in the Matrix Model. Using the
Matrix Model I was able to re-prioritize the quality requirements and better construct the staircase
model to visualize levels of requirement completion as well as which requirements to prioritize in
future developing processes.

The four levels of quality are mainly used in the staircase model, to give four stages of prior-
itization and completion. Jumping from one level to another is comparable with crossing a cost
barrier in the QUPER model (Section 2.5.1). The four levels impose an abstraction to a continuous
requirements list and simplifies prioritization and visualization.

7.6.3 Matrix Model
To validate the quality requirements I have listed and prioritized I created a matrix of all the quality
requirements and six different "states" for each of them. I gave the matrix to an application owner at
Scania and asked him to make sure each requirement got evaluated from every stakeholder too see
which requirements were fulfilled for a particular application. For each requirement stakeholders
could choose one or many of the following "states":
� We always do this.
� We sometimes do this.
� We don’t do this but it would be easy to start.
� This would be hard to implement.
� This should have low priority.
� I don’t understand what this means.

R SiteVision is a module based web publishing platform with tools for making accessible websites.
Scania has recently started using SiteVision for publishing websites. www.sitevision.se.

When we did this evaluation for the application Reflex (SiteVision framework) and for all
requirements presented in Tables 7.2-7.5, I concluded that no requirements were hard to understand
by any stakeholder. It was also clear that some of the requirements should have lower priority than
they did. One example of such a requirement (from Table 7.5) is

QL4.12: Provide information in sign language.

which is an important accessibility requirement but since there are no laws requiring this yet, more
people will gain from prioritizing e.g. this requirement (from Table 7.3)

QL2.1: Give understandable error messages and other feedback to the user.

http://www.sitevision.se/in-english/our-products.html
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Based on the results from the matrix research I moved quality requirements QL4.12-QL4.17 (Table
7.5) to the fourth and last quality level - the one with lowest priority. This means that they come last
in the process but also that when they are fulfilled the websites should be accessible and high quality.

In Figure 8.1 I have visualized the progress of the requirement fulfillment for the Reflex ap-
plication by writing the percentage of fulfilled requirements for each quality level in my staircase
model. Observe that the Reflex application fulfills some requirements from each quality level which
is natural. To continue the development process efficiently the lower steps of the staircase should be
prioritized but it is not necessary to complete a step before climbing.

Figure 7.3: Accessibility quality levels in a staircase model. The percentages show the completion
of requirements for each quality level, for one of Scania’s web based solutions Reflex.

7.6.4 Staircase Model

I have constructed the four levels of quality into a staircase model (Figure 7.3) which implies that all
the requirements at the first step needs to be fulfilled before the next step can be taken. My intention
with this model is not to force the order of requirements and they are not necessarily dependent
on each other. The staircase should rather visualize the prioritization of the requirements and the
cost barriers. As the staircase is climbed the quality is increased and the website becomes more
functional. The steps can be considered cost barriers and it is beneficial to aim at climbing higher
using the steps.

7.7 Impact of this Master Thesis

I hope that this research will highlight the penalties of not including everyone and not making
websites accessible and also the benefits from doing so. I want to motivate large companies to work
more with Web accessibility to make it part of the company culture and iterative processes early. I
hope that I with this report can emphasize the benefits from working actively with WA.
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ID Quality Requirement F X
QL1.1 Make information understandable
QL1.2 Make links, clickable areas and menus usable to everyone * X
QL1.3 Position the most important information at the top of the page X
QL1.4 Write clear and informative headings to structure the information * X
QL1.5 Follow standards *
QL1.6 Create a flexible layout * X
QL1.7 Color is not used as the only way to convey information * X
QL1.8 Create headings with h-element * X
QL1.9 Use high contrast, follow thresholds from WCAG *

QL1.10 Adjust the website to fit also smaller screens X

Table 7.2: Quality Requirements for websites, Quality Level 1 (first step in the staircase model).
TheF-column indicates if the requirement is part of the WCAG 2.0, level AA, requirements. The
X-column indicates if the requirement is already being implemented for the tested Scania application
Reflex.

At Scania, I have gotten great feedback from my work and a very positive attitude towards
working more with the problem. It will be interesting to see who will take responsibility for working
with WA and integrating the quality requirements in development and purchasing. My guess is that
accessibility will be paired with usability and that departments working with usability requirements
will integrate also accessibility requirements in their specifications.
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ID Quality Requirement F X
QL2.1 Give understandable error messages and other feedback to the user
QL2.2 Make it easy to contact support X
QL2.3 Clear link names * X
QL2.4 Provide alternative text for audio, images and video * X
QL2.5 Label graphic elements, icons and buttons with their reason or function *
QL2.6 Give information in other languages than SWE/EN X
QL2.7 Be consistent in navigation, structure and design * X
QL2.8 Make the website readable X
QL2.9 Create clear and clickable field labels * X

QL2.10 Make clear and usable buttons *
QL2.11 Make clickable areas large X
QL2.12 Design clickable objects so that they look clickable X
QL2.13 Write texts that are easy to understand * X
QL2.14 Strive to create a clean design and minimize the unnecessary objects X

Table 7.3: Quality Requirements for websites, Quality Level 2 (second step in the staircase model).
TheF-column indicates if the requirement is part of the WCAG 2.0, level AA, requirements. The
X-column indicates if the requirement is already being implemented for the tested Scania application
Reflex.

ID Quality Requirement F X
QL3.1 Customize the website for many languages
QL3.2 Use simple navigation concepts and help the user navigate the website * X
QL3.3 Each form element must have either a caption or description * X
QL3.4 Minimize the number of fields in a form X
QL3.5 Make text re-sizable * X
QL3.6 Group the fields in a form X
QL3.7 Mark mandatory fields
QL3.8 Don’t use frames in web interfaces
QL3.9 Use word and phrases in a consistent way X

QL3.10 Use known icons X
QL3.12 Show a progress bar
QL3.13 Integrate external services so that they blend in X
QL3.14 Never underline text that is not a link X
QL3.15 Make sure the back-button works
QL3.16 No keyboard traps * X

Table 7.4: Quality Requirements for websites, Quality Level 3 (third step in the staircase model).
TheF-column indicates if the requirement is part of the WCAG 2.0, level AA, requirements. The
X-column indicates if the requirement is already being implemented for the tested Scania application
Reflex.
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ID Quality Requirement F X
QL4.1 Choose names for documents that are descriptive of the content
QL4.2 High quality translations
QL4.3 Mention who is content manager of the site
QL4.4 Use the start page to give information about the website *
QL4.5 Offer multiple ways of navigation * X
QL4.6 Make it possible to navigate with control buttons and keyboard *
QL4.7 Provide settings for inverted colors and for changing the font *
QL4.8 Don’t use tables for layout X
QL4.9 Add headings for tables X

QL4.10 Use the right html elements for lists
QL4.11 Mark quotes in the code X
QL4.12 Provide information in sign language *
QL4.13 Create accessible pdfs
QL4.14 Make registers and databases searchable
QL4.15 Use JavaScript to increase accessibility
QL4.16 Create shortcut commands
QL4.17 Adapt the virtual keyboard to help the user input data *

Table 7.5: Quality Requirements for websites, Quality Level 4 (fourth step in the staircase model).
TheF-column indicates if the requirement is part of the WCAG 2.0, level AA, requirements. The
X-column indicates if the requirement is already being implemented for the tested Scania application
Reflex.
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Web accessibility is a frequently discussed topic. New laws and regulations put pressure on official
websites. There are numbers of tools for analyzing the accessibility quality of websites and there are
standards to follow. How come there is still no requirements for companies to ensure an accessible
digital environment for their employees?

“Accessibility has become particularly important because of the explosive growth in
on-line information and interactive services provided on the web. If web accessibility is
not achieved, many people are at risk of being partially or totally excluded from society.”
(European Commission 2016).

There is a lack of standards targeted at internal software development and companies lack clear
guidelines for how to ensure quality from their in house development and purchased software
products. In the near future this will have to change, since stricter regulations from society will put
pressure on the private sector and also because companies will realize the benefits from making high
quality and accessible websites.

8.1 Design For All
My survey showed that the majority of Scania coworkers experience problems navigating or un-
derstanding internal web applications at Scania which are crucial for their work tasks. This makes
it important to focus the attention to all users of the web based solutions and not only those with
disabilities. As I have discussed before, the combination of usability and accessibility (Universal
Design) is what lies the foundation of a functional website.

In Figure 8.1 I have divided the company coworkers into those who, according to my survey,
experience accessibility problems with any of the websites Inline, Team Room, Agora, Scania For
Me or Easy 2 Buy, all common web applications of the Scania intranet. After having divided the
workforce into these two groups we can consider whether or not they have disabilities, but that comes
secondary to evaluating the problems that every coworker experience. The conclusion is to make
functional websites for everyone, no matter abilities or conditions.
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Figure 8.1: Tree showing the 74% of Scania coworkers who experience problems with the web based
solutions (based on my survey). The tree symbolizes the focus of this research (red) - to improve the
experience for the user, no matter disabilities (yellow).

8.2 Secure the Competence
There is a great business value in making websites functional. Scania has a large number of
employees who spend many hours a day in front of web based solutions for internal communication.
By making these websites functional and increasing efficiency for all coworkers, Scania could save
tens of millions of euros.

Making an accessibility way of thinking part of the Scania culture and the development processes
can also benefit in the long run by opening up to new talent resources for Scania. Since the number
of students, at university level in Sweden, is significantly increasing, because of emerging assistive
technologies, they should be included in the talent market that Scania hires from. Projections show
that there will be a lack of workforce, especially engineers and computer scientists, in the future.
Companies will have to do everything to attract the best competence and make sure they stay.

8.3 Motivation, Competence and Consistency
To make a difference with the quality levels of websites on the intranet we need to motivate every part
of the organization, from IT division to HR and management. Motivation is the benefits from making
websites accessible to everyone and penalties from discriminating and leaving out competence.

"Lack of awareness is the largest barrier of WA. When the awareness barrier is overcome
there is often a lack of competence and consistency. There is no need to implement an
accessibility focus in only one project. There has to be consistent improvement and
maintenance."
- Stefan Johansson, phd student in cognitive accessibility and employee at Funka.

In this report I have concluded many of the benefits from making websites accessible. After the
motivation stage, when the organization is fully on board with making an investment in accessibility,
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it is time to find the right competence. According to Funka, the company that works a lot with
large corporations reforming their accessibility quality, competence is usually a critical but missing
component. I suggest making someone responsible for the accessibility work, integrates it with
usability and makes sure competent people are assigned. At the final stage, the accessibility work
needs to be maintained and secured in the roots of the company or the effort will only include a
couple of projects before being forgotten. To make a difference in accessibility there has to be a real
effort of thinking Universal Design in every process.

To conclude, someone needs to be responsible for the quality assessment. Educate and motivate
people from all departments so that accessibility becomes a part of the corporation and integrated in
every project. Make sure the requirements are part of the early web development process and then
maintained throughout it. Strive for consistency by following standards and maintaining the high
quality focus and universal design.

8.4 Scania is a Motivated Company
Through my research I have learned the Scania culture and gotten to know the coworkers. It is clear
that the company culture is very open and that positive initiatives are encouraged. The core values
that build on quality and respect for the individual indicate a will to work with quality requirements
and inclusion.

I want to highlight some of the quotes from my interviews with Scania coworkers:

"We work a lot with our employer brand and this question is important. Performing this
survey checks Scania’s accessibility work in a proactive way, which is good."
- Sofia Vahlne, Head of Labor Affairs.

"If any company would focus on this question it is Scania. We have a great employee
policy and the right mindset to work with this kind of question."
- Daniel Bergman, Enterprise Architect.

8.5 Establish Quality Levels
As software products become more complex the need for requirements engineering becomes a key to
success. Non-functional aspects, or quality requirements, such as usability and accessibility ensure
the user’s satisfaction. Not dealing with quality requirements can lead to more expensive products
and an increased time-to-market (Svensson 2011).

There are challenges with working with quality requirements that are poorly understood, non-
quantifiable and difficult to validate. A situation can become complex when there is a large number
of requirements from internal and external sources and a continuous flow into the development
organization (Svensson 2011). To create the optimal end user experience a certain level of quality,
at a certain point in time, should be achieved. I advice to set the right quality target in relation to
business values, resources and requirements from society. The quality requirements can be based
upon those I present in section 7.6. The QUPER model (Figure 7.2) is recommended for visualizing
quality levels, putting requirements into context and decide what quality levels is good enough.

The quality requirements should be applied to in-house developed websites but also be included
in specifications for purchased products. It is also important that the accessibility solutions that
comes with purchased products are actually used and implemented and not just lying in the box.
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