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Abstract
Organizations go through a variety of different change processes during
their life time, and many of these are necessary for the organizations to
maintain their competitiveness. However, a large part of change efforts
never achieve their goals and about 70 percent of all change efforts
are considered to be unsuccessful. A reason for the high percentage of
failures is the inability to deal with the challenges that often arises in
connection with the change process. In order for the change effort to
be successful it is therefore crucial to be prepared and knowing how to
identify and handle the challenges and resistance that may arise during
the change process.
The aim of the study has been to identify the challenges with extensive change efforts in software development organizations. Two extensive changes, (1) changing the software itself by making the software
structure modular and (2) changing the software development process
by adapting agile methods, at a software development department at
Scania CV AB has been used as a case study.
An overall fear and resistance towards extensive changes was identified. In addition, four main challenges were identified with the first
change; difficulties with the software development process, lack of vision
and communication from management, fear and uncertainty, and lack
of resources and tools. Two challenges were identified with the second
change; that it was time consuming and lack of resources and tools.
The difficulties with the software development process showed that
the major challenge with the modular software structure was maintaining it. However, the remaining challenges have previously been identified
in several studies and could all be related to being causes of resistance.
Also, a comparison between the two changes were made to identify
similarities and differences between them. This was made to further
understand if the difference between the changes could be related to the
challenges. The comparison indicates that a change effort with a clear
vision, good communication and management involvement is less likely
to encounter challenges.

Sammanfattning
Organisationer genomgår en rad olika förändringsprocesser under sin
livstid och många av dessa är nödvändiga för att organisationerna ska
behålla sin konkurrenskraft på marknaden. En stor del av förändringsinsatser uppnår dock aldrig sina mål och cirka 70 procent av alla anses
vara misslyckade. En orsak till den höga andelen misslyckanden är oförmågan att hantera de utmaningar som ofta uppstår i samband med
förändringsprocesser. För att förändringsarbetet ska lyckas är det därför viktigt att vara förberedd och veta hur man identifierar och hanterar
de utmaningar och den resistans som kan uppstå under förändringsprocesser.
Syftet med studien har varit att identifiera utmaningar med omfattande förändringsinsatser i mjukvaruprocesser. Två omfattande förändringar, (1) modularisering av mjukvarustrukturen och (2) införandet av
agil metodik vid en mjukvaruutvecklingsavdelning på Scania CV AB
har använts som fallstudie.
En övergripande rädsla och resistans mot omfattande förändringar identifierades. Dessutom identifierades fyra huvudutmaningar med
den första förändringen; svårigheter med mjukvaruutvecklingsprocessen,
brist på vision och kommunikation från ledning, rädsla och osäkerhet
samt brist på resurser och verktyg. Två utmaningar identifierades med
den andra förändringen; att det var tidskrävande samt brist på resurser
och verktyg.
Svårigheterna med mjukvaruutvecklingsprocessen visade att den
stora utmaningen med den modulära mjukvarustrukturen var att underhålla den. De återstående utmaningarna har emellertid tidigare identifierats i flera studier och kan alla relateras till att vara orsaker till
resistans.
En jämförelse mellan de två förändringarna gjordes också för att
identifiera likheter och skillnader mellan dem. Detta gjordes för att förstå om skillnaderna kunde relateras till utmaningarna. Jämförelsen indikerar att en förändringsinsats med tydlig vision, bra kommunikation
och ledarskapsengagemang är mindre benägen att möta utmaningar.
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Chapter 1

Introduction
The increased global competition and challenge of meeting customer demands is
driving organizations to deploy new ways of doing business. The need for higher
quality to a lower cost, and the increased variety of customer demands pressure
organizations to be dynamic and able to adapt to the market. This is achieved by
constantly developing and improving in all aspects of the company. [1][2] Therefore
most organizations go through a variety of different change processes during their
life time, and many of these are necessary for the organizations to maintain their
competitiveness. [3]
One important and continuously changing process is software development. In a
competitive and increasingly technical society, software development is often faced
with changes in requirements, and companies are therefore required to create qualitative and dynamic software quickly and efficiently. Additional changes in the form
of customer demands and needs, development teams, financial support, market etc.,
are common in software development. [4] However, changes are often very time consuming and requires commitment and endurance from both management and the
employees, who play an important part in change processes. [5]

1.1

Problematization

Glass [6] mentions that there are several challenges when making changes in software
development departments. One of the challenges frequently mentioned is the fact
that learning to use new ideas can create uncertainty for employees, which in turn
can lead to them being resistant to embrace the change. [6][7] Further on, Narciso
and Allison argue that no matter how important or beneficial a change is, there will
always be employees who disagree and resist it. Resistance is therefore argued as
being evident in software process improvements. [8]
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In addition, a large part of change efforts never achieve their goals and about 70
percent of all change efforts are considered to be unsuccessful [3]. Waddell and Sohal
[9] describes one of the reasons for the high percentage of failures as the inability
to deal with the challenges that often arises in connection with the change process.
Further on, Berggren et al. [5] argue that being prepared and knowing how to
handle the challenges and resistance that may arise during the change process is
crucial for the change effort to be successful. But to be able to handle the challenges,
they need to be identified and understood.

1.2

Purpose

The aim of the study is to identify challenges that can arise when making changes
to software processes, including making changes to the software structure itself as
well as the software development process. In addition, similarities and differences
between changes in software processes will be examined to further understand if
these could be related to the challenges that can arise.

1.3

Research question

To fulfill the above described purpose, a case study has been conducted at one of
the software development departments at Scania CV AB. The department has made
two extensive changes to the software processes in the recent years: (1) changing
the software itself by making the software structure modular and (2) changing the
software development process by adapting agile methods. The study will aim to
answer the following primary research question:
• RQ 1: What challenges can arise when making changes to a software structure
and its associated software development process?
To be able to answer the primary research question the sub-questions presented
below will be examined.
• RQ 1.1 What challenges can arise when making a software structure modular?
• RQ 1.2 What challenges can arise when introducing agile software development methods?
• RQ 1.3 What are the similarities and differences between these changes and
could they be related to the challenges?

2
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1.4

Limitations and delimitations

The case study is limited to examining two extensive changes made at one software
development department at Scania. Therefore a comparative analysis including
different departments or organizations will not be conducted. The study will not
consider whether the changes should have been made or not, rather it will presume
that the changes have been made and instead focus on the challenges following the
changes.
Although the findings can be generalized to some extent, they can not be applied
to all software development departments because of the qualitative nature of the
analysis making some aspects specific to the case.
The study is limited to 40 weeks of full time work, allocated on two students
meaning 20 weeks per student.

1.5

Contribution to the field

The identified challenges can be helpful for different organizations that are going
through software processes.
In addition, there is an ever-growing literature highlighting the challenges that
may arise during change efforts at companies. The study will examine challenges
from a software development perspective and contribute to the literature that explains challenges specific to changes in software processes.
The study also compares the two changes and the result of the comparison
strengthens the literature that explains how recognized theories about change management can be used in software processes to encounter less challenges.
Further on, the results can be applicable to other software development organizations which will or is making changes to their software processes.

1.6

The authors contribution

The study has been made by two students from two separate universities and both
have contributed equally to each of the following parts of the study: pre-study,
literature study, data collection, data analysis, and the writing of the report.
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Chapter 2

Theoretical Framework
This chapter provides the theoretical framework for the study. At first, change
management is introduced including change management approaches, success factors and resistance to change. This is followed by an explanation of concepts that
are relevant for the changes included in the case study; modularization in software
development and agile methodology.

2.1

Change management

It is described that organizational change occurs mainly through individual organizations adaptive responses to changes in technology and environment. The increased
global competition and challenge of meeting customer demands is driving organizations to deploy new ways of doing business. [1][10] The need for higher quality to
a lower cost and the increased variety of customer demands pressures organizations
to constantly adapt to the changes to maintain their competitiveness. [1][2][11]
Change management has been defined as ‘the process of continually renewing an
organization’s direction, structure, and capabilities to serve the ever-changing needs
of external and internal customers’ [12]. The successful management of organizational change is argued as being crucial to be able to succeed in a business environment that is competitive and continuously evolving [13]. Todnem [13] stresses the
importance of organizations to identify where they need to be in the future, and
how to handle the changes needed in order to get there.

2.1.1

Change management approaches

Today, there is an ever-growing literature highlighting the importance of change
management and suggesting different ways to approach it. Some of the most commonly used models are described below.

5
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2.1.1.1

Kotter’s eight step model

When John Kotter [14], professor of leadership and change, writes about transformation efforts, he mentions that the basic goal for many organizations remaking
themselves is the same: to make fundamental changes in how business is conducted
to help deal with a new, more challenging market environment. Kotter describes
how some of the corporate change efforts that he has been involved with have been
successful and some have been failures. There are two general lessons learned from
the successful cases; the first lesson is that the change process goes through different steps that require a considerable amount of time, and the second lesson is that
crucial mistakes in any one of the steps can have a devastating impact. [14]
Step 1: Establishing a sense of urgency
By identifying and meditating the potential threats and opportunities, everyone
involved can realize the importance and need for immediate change.
Step 2: Forming a powerful guiding coalition
People need to be convinced that change is necessary, which can be achieved through
strong leadership and visible support from key people within the organization.
Step 3: Creating a vision
Great ideas and concepts can be hard to grasp when coming from several people and
directions. This can be solved by creating a clear vision that is easy to understand
and relate to. In this way, the same goal becomes clear for everyone involved.
Step 4: Communicating the vision
A vision is meaningless if it is not conveyed to the people involved in achieving
it. The vision must be communicated repeatedly and permeate throughout the
activities and the organization.
Step 5: Empowering others to act on the vision
This can be achieved by removing obstacles, barriers and resistance that can occur
when implementing changes.
Step 6: Planning for and creating short-term wins
One can keep the motivation among the employees by creating short-term wins and
recognize the success continuously.
Step 7: Consolidating improvements and producing more change
Projects fail when victory is declared to early. To avoid this, one should always
keep looking for improvements and work towards the vision.

6

2.1. CHANGE MANAGEMENT

Step 8: Institutionalizing new approaches
The change should become a part of the core of the organization to insure that the
change will stay and that no one will return to old habits. This is accomplished by
continuously working with the vision until it shows in the day-to-day work.
2.1.1.2

The planned model

One model that has provided a framework for change management for almost 50
years is Kurt Lewin’s influential three-step model.
Lewin’s change model is defined by three stages: (1) unfreezing the present level,
focusing on preparing the organization to accept and understand why the change is
necessary, (2) changing into the new level, focusing on implementing the change and
transitioning into the new state of being and (3) refreezing the new level, reinforcing,
stabilizing and solidifying the new state after the change. [15]
Lewin’s change model provides a general framework for understanding the process of organizational change. Lewin himself and his successors in the field argue
that his planned model of change is the ’one best way’ to change organizations. [16]
However, the three-step model has been criticized for being relatively broad, assuming that organizations operate under stable conditions, only suiting a small-scale
change, and not being applicable to situations that require a radical change. The
model also presumes that all sides involved in a change project can reach common
agreement and have a willingness and interest in implementing it. Because of this,
the model has been additionally developed to be improved. [16]
2.1.1.3

The emergent model

Dawson [17] argues that the planned model ignores the increasingly dynamic, uncertain and complex nature of change processes and do not address ’the continuous
need for employee flexibility and structural adaptation’.
As a response to the criticism of the planned model, the emergent model of
change was developed. The emergent model is related to the concepts ’continuous
improvement’ and ’organizational learning’ as it describes change as a continuous
process of learning, and adaptation to changing conditions. The emergent model
views change as a process dependent on the interplay of different variables; context,
consultation, political processes etc., within an organization. One proposed emergent model by Pettigrew and Whipp [18] aims to help organizations become open
learning systems and involves five linked activities: (1) environmental assessment,
(2) leading change, (3) coherence, (4) linking strategic and operational change and
(5) developing human resources. The model emphasizes the developing and unpredictable nature of change. Contrary to Lewin’s change model, the emergent model
believes that change can not be solidified or viewed at as linear events within a
given time period. Because of this, the model has been criticized for assuming that
all organizations operate in a dynamic and unpredictable environment. [16]

7

CHAPTER 2. THEORETICAL FRAMEWORK

2.1.2

Change management success factors

Recent studies describes six primary change management success factors. By considering the six factors, the chance of a successful change initiative increases greatly.
The six success factors are: (1) active and visible executive sponsorship, (2) frequent
and open communication about the change, (3) structured change management approach, (4) dedicated change management resources and funding, (5) employee engagement and participation and (6) engagement with and support from management.
[8][19]

2.1.3

Proactive and reactive management

The difference between a proactive and reactive management is that a proactive
management plan ahead to avoid or manage problems, whilst a reactive management
does not plan ahead for problems and instead reacts to them as they happen. [20]
Thompson [21] describes this as proactive strategies anticipating possible challenges
and reactive strategies responding to unanticipated events only after they occur. He
also argues that no organization can be proactive in every situation because no one
can anticipate every possibility, but businesses that emphasize proactive strategy
are usually more effective at dealing with challenges. [21]
Mack [22] argues that proactive organizations are flexible, adaptable and focused
on continually improving their productivity, efficiency, customer service and workplace environments, which gives them a significant competitive advantage. They
allow the organizations the freedom to make their own decisions which increases
their competitiveness. [21] Competitors might find it hard to keep up with proactive organizations since they undergo continuous self-improvement, and by dealing
with smaller problems before they develop into bigger problems, the organizations
save money that can be used to lower their prices, further increasing their competitiveness. [22]
On the other hand, reactive organizations postpone change until it is absolutely
necessary. By failing to anticipate challenges, reactive organizations may allow
serious problems to develop and put themselves at risk. [22] Eyre argues that a
reactive management is stressful because it deals with one crisis after another, and
that reactive teams are inefficient and more likely to deliver lower quality work. [20]

2.1.4

Resistance to change

Today, the literature highlighting the challenges when changing organizations all
seem to have one challenge in common. Dent and Goldberg [23] even claims that the
challenge is almost universally accepted in organizational life; people resist change.
2.1.4.1

Employee resistance

When changing an organization, corporate leaders often encounter resistance.
Wadell and Sohal [9] state that ’...people do not resist change per se, rather they
8
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resist the uncertainties and potential outcomes that change can cause’. Dent and
Goldberg [23] agrees on this by exemplifying the outcomes as people resisting loss
of status or loss of comfort, but not the change per se.
Mirvis [24] describes four stages for which employee resistance pass through:
(1) disbelief and denial, (2) anger, rage and resentment, (3) emotional bargaining,
beginning in anger and ending in depression, and finally (4) acceptance. Mirvis [24]
claims that these four stages need to be recognized and dealt with to prevent the employees from resisting change. The risk of a change failing is significantly increased
if the employees do not reach the acceptance stage. Kavanagh and Ashkanasy [25]
also suggest that during an organizational change the underlying causes of employee
resistance need to be understood fully by being studied carefully.
2.1.4.2

Causes of resistance

There are different ways of describing employee resistance, its causes and how to
handle it. Classic management theory often describes resistance to change as something negative that has to be defeated or eliminated in order to successfully implement change [9]. However, other studies view resistance as an indicator that
something is wrong and that it should be utilized rather than overcome. It can
therefore be seen as an opportunity to improve, and by investigating the roots of
the resistance one can get an understanding of the underlying problems. [9][26]
Although many causes of resistance have been identified in previous literature,
some of them appear repeatedly in several different researches. Figure 2.1 illustrates a summary of the most common identified causes of resistance. The original
table including the first five authors was made by Dent and Goldberg [23] and has
been extended with additional recent literature to find the most common causes of
resistance. The bolded and cursive causes of resistance that are illustrated in figure
2.1 are the most frequently mentioned causes of resistance. These are misunderstanding, emotional side effects, lack of trust, threat to job status and uncertainty.

9
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Figure 2.1. Causes of resistance identified in multiple research.

The additional literature was chosen as it was relevant to the study. Elving [27]
writes about the role of communication in organizational change, Bordia et al.
[28] writes about employee perceptions of organizational change, Wittig [29] writes
about employees’ reactions to organizational change, Narciso and Allison [8] writes
about overcoming structural resistance in software process improvement with change
management and Baddoo and Hail [30] writes about de-motivators for software
process improvement.
2.1.4.3

Strategies to overcome and handle resistance

There are several strategies to overcome and handle the causes of resistance identified in figure 2.1. One repeated suggestion of how to manage resistance is to engage
the employees in all stages of the change process. [9] Both Wadell and Sohal [9],
and Lawrence [26], argue that participatory techniques result in a more committed
change effort. However, they also argue that participation is not enough. Further on, it is argued that there are additional strategies for managing resistance.
[31][32][23] These include communication and creating a vision, described below.
Encourage employee participation
The importance of employee participation has been argued in several researches.
[31][32][28] Bordia et al. [28] mentions that open communication, shared vision,
mutual respect and trust are key attributes of employee participation in decision
making and can contribute to a positive perception of change. [28] By engaging
employees and making them aware of the change and its consequences, uncertainty
as well as irrational and rational fears could be reduced and the feeling of control
could increase. [28][32] Further on, Kreitner [32] states approaches to participation.
10
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These include quality control circles which encourages employees to discuss quality and how the work should proceed, open book management which encourages
management to share key financial data, and self-managed teams.
Create and communicate the vision and change
It has been argued that a clear vision and communication is of great importance
during change processes. [14][31][32][29][27] Effective communication reduces employees’ uncertainty and results in an understanding for the change and a more
positive view of it. Since it is mentioned that there is a negative correlation between
uncertainty and employees’ willingness to accept change, reducing uncertainties can
impact how employees react to change. On the contrary, lack of communication can
result in resistance and contribute to a more negative view of change. [29] At the
same time, communication can make the employees understand the need for change
and the expected output. [32]
The relationship and the communication between employees and their managers
and how it affects the change has been discussed as well. It has been argued that
a high leader-member exchange (LMX) results in employees accepting the change
more than employees with a low LMX. A high LMX can result in increased access
to information and a wider involvement in decision making. [33]

2.2

Modularization in software development

Modularization is a broad concept that has been defined in several ways but with
the main definition of dividing a product into modules with standardized interface
[34]. Clark and Baldwin [35] describes modularization as ’...building a complex
product or process from smaller subsystems that can be designed independently yet
function together as a whole’. For software applications this means that different
elements and/or functions are separated from each other, with the aim of making
them reusable by other applications. In this way, a complex system can be broken
down into small and reusable modules that can be developed by separate teams,
which results in a more efficient work process. [35]
Moreover, Clark and Baldwin [35] argue that the complexity of each module
should be hidden behind an abstraction and that the modules should only be able
to interact through a predefined interface. Another advantage of modularization is
therefore that a change in one functionality can be done without it affecting the
other modules. [35]
Although modularization can result in great advantages, there are some challenges that need to be taken into consideration. These include ensuring that all
independent modules work together and that all modules are divided in a way that
minimum coupling and maximum cohesion among the subsystems are achieved. [36]
Since coupling refers to how related the modules are and how dependent they are
of each other, minimum coupling refers to a change in one module not affecting another which makes the module easy to change without it affecting the whole system.
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Cohesion on the other hand refers to what a single component is focused on doing.
Maximum cohesion refers to the module only being focused on what it should do,
which results in modules that are easier to understand, maintain and reuse. [37]

2.3

Agile

Today, as always, different initiatives are improving the ways in which software is
developed. One of the most common is the agile movement, which has provided a
new way of looking at the everyday activities of software development. Focusing on
how teams are built and work is organized, agile practices help software development
teams continuously review, adjust, and improve their ways of working. [38] The
main idea behind agile methods is to introduce a light-weighted working process that
is fast and adaptable to emerged and unpredictable changes. This is accomplished
by incremental and iterative work with continuous feedback. [39]
The agile movement provides a set of values and consists of different methods
that share common principles. The ’agile manifesto’ describes four core agile values
that influence the software developers daily work: (1) individuals and interactions
over processes and tools, (2) working software over comprehensive documentation,
(3) customer collaboration over contract negotiation, (4) responding to change over
following a plan. Agile methods share a common philosophy and characteristics,
but they differ in practice and the use of terminology and tactics. The methods are
used to deliver products on time within the given budget and with high quality to
achieve customer satisfaction. [40]

2.3.1

Scrum

The most established way of working with agile method is by practicing agile in
small teams. One common method used to form and manage agile teams is Scrum.
[41]
Scrum is a process framework used to manage complex and adaptive problems
within product development. The framework consists of Scrum teams with associated roles and rules, essential to the methods success. There are three common
roles in a Scrum team; a product owner, a Scrum master and a development team
that all work together during a predetermined time frame named sprint. [42]
Product owner, Scrum master and development team
The product owner is a person responsible for gathering and prioritizing the tasks of
the development team by managing the product backlog. This means the product
owner orders the tasks in the product backlog to optimize the value of the work of
the development team. [42][43] In addition, the product owner have to continuously
communicate the ordering of the tasks to the development team [39].
The Scrum master acts as a mentor for the Scrum team and is responsible for
ensuring Scrum is understood and adopted. The Scrum master do this by making
sure the Scrum team follows Scrum theory, practices, and rules. [42]
12
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The development team is a self-organizing and cross-functional team consisting of a
group of professionals capable of delivering a tested and functioning end product.
The size of the team should be small enough to remain agile and large enough
to complete significant work within a sprint. The recommendation is 3-9 people
excluding the product owner and scrum master. [42][43]
Scrum activities
The framework also consists of Scrum activities, illustrated in figure 2.2.

Figure 2.2. A simplified version of the Scrum activities included in the Scrum
framework. [43]

The heart of Scrum is a sprint in which tasks should be accomplished within a given
time frame, usually a month or less. A sprint consists of a sprint planning, daily
Scrum meetings, development work, sprint review and sprint retrospective. A new
sprint starts after the previous sprint is finished. [42][43]
The product backlog is a dynamic list of all features, functions and requirements
desired in the software. Multiple Scrum teams usually work together on the same
product, but they have different product backlogs to describe the upcoming work
on the product. The product backlog refinement is an ongoing process where the
product owner and the development team reviews, estimates and orders the items in
the product backlog. The Scrum team decides how and when the product backlog
refinement is done. [39][42]
The sprint planning is made by the Scrum team before each sprint. During the
sprint planning the Scrum team plans the upcoming sprint and decides the tasks
and the goals of the sprint. The defined tasks and goals for the upcoming sprint is
called the sprint backlog, which can be visualized using a Scrum board - a physical
or an online tool that helps the Scrum teams make sprint backlog items visible.
[42][43]
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The daily Scrum meeting means the development team has a 15 minute stand-up
meeting each day to synchronize activities and plan the upcoming 24 hours. The
team explains what they have done since the last meeting, what they will do until
the next meeting and what obstacles may prevent them from achieving the goals.
[42][43]
At the end of a sprint, the Scrum team holds a sprint review to review the
finished sprint by inspecting the obstacles during the sprint and adapt the product
backlog if needed. Everyone collaborates on what to do next, the result is a revised
product backlog that facilitates the next sprint planning for the next sprint. [42][43]
After the sprint review there is a sprint retrospective, meaning the scrum team
reflects on the previous sprint with regards to people, relationships and processes,
and what they have to do to improve the next sprint. [42][43]
The advantage of these activities is to ensure quality, use shorter iterations of
functional development and encourage cross functional collaboration. [39][42][43]

2.3.2

Scaled Agile Framework - SAFe

Another agile method which focuses on integrating and coordinating work across
the Scrum teams is Scaled Agile Framework (SAFe).
The Scaled Agile Framework is a knowledge base of established, integrated patterns for business-scale Lean-Agile development. SAFe is considered to be scalable
and modular, which enables for organizations to apply it in a way that suits them,
providing better business outcomes and more engaged employees. [44]

Figure 2.3. A simplified version of the Scaled Agile Framework (SAFe). [44]
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SAFe was developed to assist companies solve their most challenging problems by
combining agile development, lean product development and systems thinking. Figure 2.3, called ’the 3-level view’ shows the three organizational levels that configures
SAFe, and is suited for smaller agile teams, systems, products and services that depend on each other. [44]
Team level
SAFe empowers agile teams as the building blocks for creating and delivering value
[45]. The team level is based on agile teams responsible of defining, building and
testing new functionality from their backlog. The teams work iteratively with
sprints to deliver valuable, tested software and the sprints enable them to synchronize their work simultaneously. [44]
The teams can meet their responsibilities only by constantly communicating and
collaborating, and with fast, effective and empowered decision-making. If possible,
the teams are combined to facilitate hourly, daily and weekly communication. Team
members are supposed to continuously and actively engage with other teams to
manage dependencies and resolve obstacles. Relationships within the teams are
based on trust that is facilitated by a common vision, and it is therefore important
that agile teams share a common vision to be motivated. [45]
Program level
ART (Agile Release Train) is a virtual program structure consisting of a team of
agile teams and stakeholders. They align teams to a common mission, provide architectural guidance and facilitate flow by planning, committing, executing, inspecting
and adapting together. [44]
Portfolio level
In order for the business to achieve its strategic mission, the portfolio level organizes
and funds a set of value streams that implement solutions by strategic themes. The
solutions are developed by using Lean-Agile budgeting and manages the flow of
larger initiatives. [44]
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Method
This chapter describes the methods for collecting and analyzing data to fulfill the
aim of the study. Firstly, an overall view of the research design is presented. The
chapter then includes two sections, representing two phases of the study; data collection and data analysis. Each section contains descriptions of the methods used
in the different phases. The chapter also includes one section that describes validity
and reliability, and a last section that discusses ethical considerations.

3.1

Research design

A case study was conducted in order to gain rich empirical material making it
suitable for questions that needed in-depth understanding [46]. Blomkvist and
Hallin [46] mention that case studies capture different dimensions and aspects, which
can be hard to capture using other methods. The case study was therefore used to
answer RQ 1.
To answer the sub-questions and fulfill the aim of the study, a qualitative approach (interviews, focus groups and observations) with a complementary quantitative approach (survey) was chosen for the data collection. This was appropriate
since there were no pre-determined hypothesis. [47] The aim of combining different
methods to study the same phenomenon, or what is refereed to as triangulation
[48], is to increase the validity of the information gathered during the study.
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Figure 3.1. An overview of the research process.

Illustrated in figure 3.1 is the two phases of the study; data collection and data
analysis. The data collection phase began with a pre-study that was conducted
simultaneously as the literature study. Additional data collection in the form of
interviews, observations and contextual interviews were made in parallel. One-onone interviews began during the literature study and were followed by a survey and
focus groups.
After the first phase, the summing of the data collection began. The result
of the summary was then analyzed, which enabled for conclusions to be drawn
and the data analysis phase to be finished. The writing of the report was made
simultaneously during the two phases.

3.2
3.2.1

Data collection
Literature and pre-study

According to Collis and Hussey [49] literature reviews can be made as soon as
relevant fields, topics or problems have been identified. The literature review was
therefore conducted in the beginning of the study to get an understanding of recent
research in the field and to form the theoretical foundation of the case study.
The aim of the literature study was to collect information and articles from the
library and Google scholar, focusing on change management, resistance, modularization in software development and agile methodology. As Blomkvist and Hallin
[46] recommend, we began skim-reading all of the relevant articles in the field, and
then selected the suitable articles relevant to the study. By doing the literature
review this way, it was possible to contextualize our own research and make sure
we were not repeating studies that had already been conducted. An additional
aim with the literature study was to gain a theoretical framework that could help
answer the research questions. Relevant literature of previously defined challenges
with change/resistance and possible solutions relevant for this study was therefore
summarized in table 2.1 and in section 2.1.4.3.
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Parallel to the literature study, a pre-study was conducted at the department.
This was made in order to understand the software development and the work
surrounding it. The information was mainly gathered by using internal descriptions
from the company’s intranet, interviews, external descriptions and previous studies
made at the company.
The information gained from the literature review, in combination with the prestudy, was used to narrow down the scope of the study and determine the research
questions. This in turn resulted in the appropriate data collection approaches described below.

3.2.2

Surveys

A quantitative method was chosen to collect factual data. [47] This was accomplished by asking 104 employees at the software development department to fill
in a survey that mainly consisted of closed questions about the changes regarding
the software process. The survey was answered by 42 employees and the questions
can be found in appendix A. The purpose of the survey was to identify common
perceptions about the changes and to identify challenges and improvements.
The survey could be completed anonymously to enable truthful answers when
asking questions about sensitive subjects, and to complement the qualitative data
with quantitative data. The survey results were used as a basis for the discussion
in the focus groups.

3.2.3

Interviews and focus groups

Two qualitative research methods, interviews and focus groups, were used to answer
“why” and “how” and to understand and describe meanings, experiences, beliefs and
values [47]. All interviews and focus groups were preceded the same way; face-toface with the interviewee(s), asking semi-structured and open questions based on
pre-defined questions. In addition, all interviews used the funnel model, starting
with broad and open-ended questions which were narrowed down to specific and
detailed questions within the interviewees knowledge area. [46]
The outline of the interview and focus group session, including a set of questions
and topics that we wanted to cover was sent to the interviewees in advance. This
was made to ensure that the interviewees were prepared and had time to elaborate
their thoughts which made it possible to collect detailed information and produce
insightful information. [47]
Many argue that there are several advantages with interviews being conducted
by multiple interviewers [48]. All interviews were therefore conducted by two interviewers where one lead the interview and the other noted what was being said. The
written notes were complemented with recordings that were later transcribed.
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Interviews
The interviews were made with six interviewees at six different occasions. All interviewees were selected because of their overall understanding of the work process at
the software development department or because of their in-depth knowledge within
different areas. Since these areas could differ, the interview protocol was tailored
to each interview.
There were also lectures held by employees with competence within specific
subjects at the department. Information about the interviews and the lectures are
summarized in figure 3.2.

Figure 3.2. Information about the interviews and lectures.

The main objective with the interviews and the lectures was to learn about the
current software development and the work surrounding it. An additional objective
was to gain valuable insight from people with expertise within different areas.
Focus groups
The focus groups were made with nineteen participants at five different occasions.
Two of the focus groups consisted of participants who were available to participate
and belonged to different teams at the software development department. This
meant that some of the participants belonged to the same team and some team
members were not in the focus groups at all. Two other groups consisted of product owners from different teams, and the fifth group consisted of four managers.
Information about the focus groups are summarized in figure 3.3.
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Figure 3.3. Information about the focus groups.

One difference with the focus groups compared to the interviews was that the
pre-defined discussion areas were based on the survey answers. The interviewees
were encouraged to form a discussion and they were given space to elaborate their
thoughts. The method made it possible to confirm and acknowledge the challenges
with the two changes based on the survey result by noticing repeated topics and
themes. This resulted in a large amount of data usable for the study.

3.2.4

Observations and contextual interviews

Observations involved observing and recording behaviours in particular situations,
such as meetings, sprint plannings and daily scrum meetings to find out what people
actually did rather than what they said. This way, one could capture aspects that
could be hard for the interviewees to formulate themselves. [50]
The observations were conducted during the data collection phase as a complement to interviews and focus groups. They were used to reveal underlying workstructure by observing and interviewing the interviewees in their own environment.
However, the observations were interpreted and double-checked with the interviewees to avoid subjective or misinterpreted observations.
The main objective was to capture challenges that might have not been obvious
or expressed by the team members. In addition, the dynamic between the teams and
the team members was observed, making it possible to identify underlying attitudes
and thoughts shared by the employees.

3.3

Data analysis

The data analysis was based on the results from the interviews, focus groups,
observations and the survey. Each step was documented using recordings that were
later transcribed and added to the notes that were taken during the interviews.
The transcription of the recordings were conducted short after the interviews to
maximize the recall of additional information such as observations [48].
21

CHAPTER 3. METHOD

To be able to analyze the survey, the answers were visualized using charts and
tables and these can be found in appendix A. This made it easy to distinguish
the most occurring answers in order to find similarities and differences among the
answers and were used as a base when forming questions for the focus groups.
Literature provide guidelines to help identify and link categories, making it possible to distinguish patterns and similarities between the collected data. [51] The
qualitative data was therefore analyzed as followed:
• The material from each interview and focus group was read through to get an
overview of the content.
• An initial open coding was carried out line-by-line in order to identify low-level
categories. This resulted in largely descriptive labels.
• These labels were then reduced and clustered into higher-level analytic categories.
• The categories were structured and significant patterns were identified in order
to draw meaning from the data.

3.4

Reliability and validity

Collis and Hussey [49] defines the terms as following:
• Reliability: The accuracy and precision of the measurement and absence of
differences in the results if the research were repeated.
• Validity: The extent to which a test measures what the researcher wants it
to measure and the results reflect the phenomena under study.
Validity and reliability are key aspects of any research, and giving attention to these
two aspects can help assure that the research findings are credible and trustworthy.
[49] Brink [52] argues that the aspects are vital in qualitative studies since the
researcher’s subjectivity can cloud the interpretation of the data. Various tactics or
strategies need to be implemented into each stage of the study to be able to increase
the validity and reliability of the data. [52]
In this study, triangulation with multiple means of data collection was used to
increase both validity and reliability. Additionally, common concerns such as subjectivity and misinterpretation in conjunction with qualitative research was taken
into consideration. All interviews were conducted in pair and most questions were
answered by multiple interviewees. Moreover, protocols and procedures were established early on in the study. This assured that all interviews allowed inter-rater
reliability to be checked and decreased the probability of misinterpretation [48][49].
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3.5

Ethical considerations

Ethical considerations such as personal integrity, confidentiality and anonymity was
taken into account throughout the study. This was accomplished by getting approval from all interviewees and participants. They were all informed about the
study beforehand and were asked if they preferred to be anonymous. Moreover, all
participants in the study agreed to be recorded and cited.
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Case background
This chapter describes the case background for further understanding of the study.
Firstly, the work structure at the studied software development department is presented, followed by a description of the two extensive changes made to the software
processes at the department in the recent years: (1) changing the software by making
the software structure modular and (2) changing the work surrounding the software
by adapting agile methods.

4.1

The software development department

Scania is one of the world’s leading automotive industry manufacturer of commercial vehicles such as heavy trucks, buses, and diesel and marine engines. The
electrical system of a Scania vehicle is controlled by a number of interconnected
Electronic Control Units (ECUs) with specific tasks. The ECUs require software
provided from the software development department. The ECUs with their
respective teams at the department are:
-

Automatic Driver Assistance System (ADAS)
Bodywork Communication Interface (BCI)
Chassis Management and Control (CMC)
Coordinator (COO)
Control Unit Visibility (CUV)
Electric Air Compressor System (EACS)
Electro-hydraulic Steering Axle (EST)
Ideal Stop and Start/Scania Driver Support (ISAS/SDS)

Every ECU has a team working with development and test of the software
for the specific ECU. The team consists of 5-12 team members within different
areas of competence. Each area of competence within the teams have a responsible
manager, meaning each team have several managers. (Johan Marnetoft, personal
communication, February 1, 2017) The manager-team relationship is illustrated in
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figure 4.1 below.

Figure 4.1. The ECU-teams consisting of team members as well as one responsible manager for each area of competence. One row corresponds to one ECU-team,
including the different managers.

4.2

Change 1 - Making the software structure modular

Scania is known for working with a modular product system in their hardware
development process and began working with it in the 1950’s. [53]
By developing a modular manufacturing process with a standardized interface,
including everything from engines to doors and steered axles, Scania is characterized
by high quality and cost-effective production. The modules are not custom made
but developed with a dynamic component structure which enables Scania to use a
limited number of building blocks to create many variations, fitting to the customers’
needs and demands without inventing a whole new solution. [53]
Since the modular product system is successfully used in the hardware development at Scania, and because the previous software structure used at the software
development department was ineffective and time consuming, a change initiative
from the employees of making the software structure modular was introduced to
one of the software development departments at Scania in 2007. (Carl Stålfors,
personal communication, February 22, 2017). The current software structure is
described below.

4.2.1

Software structure - Atlas and the Generic Application Software
Architecture

Atlas is a framework project that enables development of proprietary components
and tools at the software development department. It consists of a number of components but the ones relevant for this study are the Application (App), the Generic
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Application Software Architecture (GASA) and the Common Platform (ComP),
illustrated and blue marked in figure 4.2.
GASA is a customizable platform deployed in a series of ECUs with its main
platform in Atlas and serves as the middleware between the Application and the
Common Platform. GASA facilitates readable and reusable code between the ECU
systems. In turn, these qualities have the potential to reduce cost, shorten time to
market, increase quality and facilitate the effective balancing of development and
resources between projects.
The relation between the App, ComP and GASA is described as a layered architecture, making it easy to make a change in one of the layers without changing
all of them. The GASA platform consists of a set of modules that each provide one
or more distinguishable service(s).

Figure 4.2. The software structure.

As illustrated in figure 4.2, every ECU has its own version of the GASA platform:
if a change is proposed and implemented in one of the modules in any of the GASA
platforms (1) that affects the rest of the ECUs, the change has to be integrated
in the main version of GASA in Atlas (2) in order for the change to be released
and integrated by the rest of the ECUs (3). This is made by first approving the
change proposition which is a technical decision made by a specific team named the
Atlas-team. (Johan Marnetoft, personal communication, February 1, 2017)
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The Atlas-team
The Atlas-team consists of people from the software development department with
the right competence and experience that is needed to make the technical decision regarding what should be included in Atlas. After a specific ECU-team has
implemented a change in their ECU, the Atlas-team is responsible for integrating
the change in Atlas and then release the change so that all other ECU-teams can
integrate it as well. The Atlas-team was created in December 2016 as a short-term
solution with the intention of synchronizing the ECUs by making them share the
software that is common for all of the ECUs. The idea is that the Atlas-team will
not be needed when all ECUs are synchronized. Instead, each ECU-team will be responsible for integrating eventual changes into Atlas themselves. (Johan Marnetoft,
personal communication, February 1, 2017)
Today, the Atlas-team has recently introduced a road map with the intention of
previewing the upcoming releases. However, the road map is not fully completed
and is not used frequently by the ECU-teams. Figure 4.3 illustrates the current
version of the road map with the planned releases, it does not stretch any further
than until the end of June 2017.

Figure 4.3. The current road map.

4.3

Change 2 - Introducing agile methods

The software development department is in the process of changing the way of
working with the software development, from traditional waterfall model to agile
methods. They started an agile transformation journey in June 2016. The initiative
was from management and they have chosen the Scrum framework to make their
way of working more effective.

4.3.1

Scrum at the software development department

The aim of introducing Scrum has been to eliminate repeated mistakes and maintenance, and to standardize the work by working transparent and close together,
both within and between the teams. (Fredrik Söderberg, personal communication,
February 22, 2017)
System owner, function owner and object leader
Additional to the three most common Scrum roles mentioned in section 2.3.1, the
28

4.3. CHANGE 2 - INTRODUCING AGILE METHODS

software development department has three additional roles: a system owner, a
function owner and an object leader.
The system owner is responsible for managing the software systems, making sure
they have the correct requirements and implementation and test plans. The system
owner also ensures the quality of the systems by reporting their test status and
developing safety analyzes and is responsible of communicating with other relevant
departments at the company, such as purchase, sales and after market.
The function owner is responsible for the different functions in the software
systems, making sure they have the correct requirements, terms and documentation.
The function owner is also responsible of planning, coordinating and managing the
implementation and test plans of the functions. Another responsibility is, just like
the system owner, to communicate with other relevant departments at the company,
such as sales and after market. Lastly, the function owner monitors and evaluates
competing companies solutions to function problems similar to the their own.
The object leader has no technical responsibility, instead the leader creates a
time schedule for different projects at the department, and makes sure the schedule
is followed so the projects starts on time. (Fredrik Söderberg, personal communication, February 22, 2017)
Activities
Figure 4.4 illustrates the Scrum activities with the given time intervals at the software development department.

Figure 4.4. The Scrum activities used at the studied software development department at Scania.

Each team has their own backlog and the backlog refinement meeting is held once
a week by the Scrum team. At the software development department, each sprint
is two weeks long. The daily Scrum meetings are no longer than 15 minutes and
are held with the team members standing. The teams also uses both physical
and online Scrum boards to visualize the work flow. (Fredrik Söderberg, personal
communication, February 22, 2017)
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Analysis
This chapter presents the analysis of the data collected in the case study. The
chapter includes two sections with the aim of answering the sub-questions. The
challenges with the changes are presented in the first section, followed by a comparison of the two changes in the second section.

5.1

Challenges when introducing changes

Although the focus was on understanding and addressing the challenges when making changes to software processes, the analysis of the data collection showed that
there was an overall positive attitude towards the change regarding the agile transformation and a somewhat positive attitude towards the change of the software
structure. However, there were some challenges identified. Many of them were related to the change of the software structure and some to the agile transformation.
However, the challenges related to the agile transformation was not experienced by
the majority of employees, but important to mention. The challenges are presented
below.

5.1.1

General resistance and lack of motivation

An overall fear and resistance towards extensive changes was identified from the
collected data. Although some were positive to making changes and saw it as an
opportunity to grow and improve, many were skeptical to making changes, particularly making many changes at once. The interviewees thought that it was hard to
break the established ways of working and that it might be difficult for people who
have been working at the company for a long time to adapt to the new changes.
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"The need to understand the details with the new ways of working is
underestimated. If we do not feel involved or understand how we will be affected by
what is going on, we become unmotivated to work. I have noticed this in my team."
- Product owner

5.1.2

RQ1.1 Challenges when making the software structure modular

Out of the 42 respondents, only 25 percent started working at the software development department before the modular software structure was introduced. When
asked how they thought about the software development process now compared to
before, almost all of them answered that it was good or a lot better. Overall, many
of the respondents and interviewees had a positive experience with the change, believing that the software structure enabled less repeated code, created a holistic
view of the software, created quality and shortened time to market.
However, the total data collection showed that a majority of the respondents and interviewees experienced several challenges with making the software structure modular. These challenges were divided into categories presented in section 5.1.2.1 5.1.2.3. Figure 5.1 illustrates how the challenges were identified and through which
data collection methods.

Figure 5.1. A summary of the methods used for collecting the data about the four
identified challenges with the first change.

5.1.2.1

Misunderstanding and lack of vision

Difficulties with the software development process
A repeated concern was difficulties with the software development process, which
was described as a long and complex process. The main obstacle preventing the
software structure from being modular was the team’s delay of the integration of
new releases from Atlas to the ECUs.
When the Atlas-team changes the software in the main GASA platform and
creates a release, each ECU-team decides when to integrate the release based on
their available time and resources. Since the integration of releases is not prioritized
in the same way by all teams, there are different versions of the software in the ECUs,
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leading to them being out-of-sync and disables the advantages of a modular software
structure. The different versions results in software that is hard to maintain.
"The system has diverged and is now hard to maintain. We must try to remove the
differences in the ECUs." - Developer
In addition, there are constantly new releases made from the Atlas-team, making
it even harder to be synchronized. Even though there is a road map available with
some of the upcoming releases presented, it is not completed since not all releases
can be planned beforehand, and it is therefore not used by the teams. If the teams
are not being informed in advance, it makes it even harder for them to plan the
integration of the releases and to be synchronized.
The main reason for why teams prioritized differently was because there is a lack
of understanding for why and how to prioritize new releases. Many also argued
that there is a lack of communication between the teams which contributes to them
not understanding how others prioritize the releases, and thus making it hard for
them to know how they should prioritize. In addition, the product owners and the
team members had not been informed about why and how to prioritize the releases
relative to other tasks. Lack of information about new releases and/or a visible
long-term road map with all planned releases resulted in difficulties for the product
owners to include the releases in the backlog and to prioritize them.
"It is not enough to say that the integration of releases is prioritized, because
everything is prioritized." - Product owner
The work with making the software structure modular was also described as not
contributing to direct customer benefits, which results in the integration of releases
not being as prioritized as the tasks that add direct customer value.
Lack of vision and communication from management
Many employees felt that they were given a lot of responsibility following the decision of making the software structure modular, but without the ability to affect or
participate in the management’s decision of making the change. They also experienced a lack of support and involvement from management in their daily work with
the software process.
"I would like to see far more unconventional managers in the department who
understand the team’s needs and embrace our views. I would like them to be more
visible and involved in our daily work. Today, our manager is barely at the
meetings." - Developer
Another noticeable difficulty was that the employees did not know which manager to
talk to regarding thoughts about the change since each team has several managers.
This results in difficult communication between the management and the team
members.
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Although the results showed that the vision and reasons behind introducing the
new software structure was communicated to the employees, the vision of how the
actual work should progress had not been communicated to them. Management
agreed that there was no shared vision regarding how the work should progress and
it could therefore not be communicated regularly.
Related to the lack of understanding of how other teams prioritize the releases
presented in section 5.1.2.1, many product owners felt the need of clear directions,
communication and support from management. This would make it easier for them
to prioritize the work and to communicate the vision to the rest of the team members.
5.1.2.2

Fear and uncertainty

Related to the integration of releases, some team members explained that they were
uncertain that the releases would function with the current software in the ECU.
They were also afraid that the release would not be tested enough and that it would
result in a lot of bugs which would be time consuming to fix. Because of this, they
would postpone the integration of the releases. In addition, some felt that instead
of integrating a release it would be easier to make the changes themselves to have
more control and a better understanding of the software.
5.1.2.3

Lack of resources and tools

Another challenge that was identified was the lack of resources, tools and time to
integrate the releases. Team members argued that there were not enough resources
to prioritize the integration.
"We need more time and resources to be able to synchronize all of the ECUs." Product owner
Again, related to the lack of understanding of how other teams prioritize the releases
presented in section 5.1.2.1, many felt that they do not have the tools or resources
needed to communicate with other teams and/or management.

5.1.3

RQ1.2 - Challenges when introducing agile methods

The survey, which received 42 out of 104 possible responses, showed that more than
90 percent of the survey respondents thought that the agile transformation on the
department was good or very good. More than 80 percent answered that the vision
with agile methods had been introduced to them and they had an overall good
experience with working with agile methods and using the Scrum activities.
Overall, many of the respondents had a positive experience with the agile transformation, experiencing a more effective and flexible way of working, regular feedback and better quality on the work. However, two challenges were identified with
the change. These are presented below. Figure 5.2 illustrates how the challenges
were identified and through which data collection methods.
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Figure 5.2. A summary of the methods used for collecting the data about the two
identified challenges with the second change.

5.1.3.1

Time consuming

Many perceived the agile methods as time consuming with the argument that there
were too many Scrum related meetings. This was expressed in the survey as well as
during observations. The general attitude was that some meetings took time from
the actual work. In addition, many meetings took more time than needed since
there were often time consuming to start the technical devices and to wait until all
attendant were in the room.
"All we do is have meetings." - Developer
5.1.3.2

Lack of resources and tools

Another challenge with the agile transformation was that many experienced that
they do not have the tools needed to communicate with other teams and/or management. Scrum encourages open communication and many felt as if the communication in the team has become a lot better after introducing agile methods.
This is enabled by the daily meetings and interactions between the team members.
However, focus is on enabling communication in the team, resulting in no effort in
improve the communication between the teams.
Many argued that the reason for the lack of communication between teams was
a result of the lack of resources and tools in the form of meeting places. They
meant that the meetings and tools such as a common scrum boards enabled a good
communication in the teams and that the lack of these contribute to a lack of
communication between the teams.
"It feels like all communication takes place during the Scrum meetings. So if you
only have those meetings with your own team then you will not get any interaction
with the other teams." - Developer
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5.2

RQ 1.3 - Similarities and differences between the
changes

Although the two changes have similarities since both have been introduced to the
same department and are still current today, they differ in multiple aspects. Figure
5.3 illustrates a summary of the similarities and differences between the two changes.
These are described below.

Figure 5.3. A summary of the similarities and differences between the two changes.

One of the main differences is that the change with making the software structure
modular was introduced several years ago and has been an on-going change process ever since, while the agile transformation was introduced recently. Also, only
25 percent of the current employees started working at the software development
department before the modular software structure was introduced, whilst all of the
current employees started working before introducing agile methods.
There is also a difference in how extensive the changes are. The first change has
been in progress ever since 2007 but does not directly affect all employees at the
department since only approximately 40 percent of the employees work directly with
GASA, as illustrated in the survey in appendix A. Introducing agile methods on the
other hand is a visible change that affects all employees and their way of working
since all are divided into teams and obligated to attend the daily meetings. The
second change can therefore be seen as more extensive by involving and affecting
more employees daily work.
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Another difference is who proposed the change. The first change was an initiative
from employees who identified the opportunity of making the work more efficient
and less time consuming by making the software structure modular. The idea was
presented to management who agreed on changing the software structure accordingly. In contrast, the initiative for the second change came from management and
several departments at the company are in the progress of adapting agile methods
and Scrum specifically.
In addition, the vision of how the work related to the second change should
progress has been better communicated by management in comparison to the first
change, which has been done during the Scrum meetings. There has also been more
information available for the employees about the second change since external
Scrum masters with experience and knowledge about the second change have been
involved in the daily work. In addition, new product owners and Scrum masters have
had the opportunity to attend courses to develop new skills and understanding for
their new roles. This has resulted in a greater understanding for the second change
compared to the first change.
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Discussion
This chapter presents a discussion about the identified challenges followed by a
discussion about the similarities and differences with the two changes.

6.1

The identified challenges

The empirical data collection showed that there was a general resistance and lack
of motivation at the department, as well as four identified challenges with the first
change and two identified challenges with the second change, all of which are presented in section 5.1.

6.1.1

Software development process

The first challenge with making the software structure modular identified the difficulties with the software development process. The major challenge with the modular software structure was identified as maintaining it, including difficulties such
as divergence and the lack of understanding for the importance of maintenance.
The findings of the difficulties with the software development process presented
in 5.1.2.1, are in this case very specific to the case. However, it can be argued
that some of the difficulties can be generalized to some extent as difficulties with
maintaining software may apply to other software development departments as well.

6.1.2

Resistance

The other challenges with making the software structure modular identified a lack of
understanding, clear directions, communication, vision, and an overall lack of trust
resulting in fear and uncertainty. Since all of the identified challenges (except for the
difficulties with the software development process discussed above) had previously
been identified in several researches, they can all be related to being causes of
resistance. The analysis of the data collection identified resistance as the major
challenge, hence it strengthens the almost universally accepted theory that people
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resist change. It further strengthens the assertion that resistance is evident in
software process improvements.
Clear vision from management that needs to be communicated
As described in section 5.1.2.1, the teams lacked a clear vision of how the work
should progress and the product owners felt the need of clear directions from management to understand how to prioritize the integration of the releases. Relating to
section 2.1.1.1 where Kotter’s 8 step model is described, the third and fourth step
mentions the importance of creating and communicating a clear vision. This is also
mentioned in section 2.1.4.3 where a clear vision and communication is identified
as a strategy for overcoming resistance. By understanding the vision for the work
and why changes are needed, uncertainties regarding the changes can be reduced.
This also relates to the challenge with adapting agile methods where it was identified that many experienced it as being time consuming because of too many Scrum
related meetings. If the management communicates the vision and how the meetings are of importance to it, the challenge could be handled. This also fulfills the
second success factor of frequent and open communication about the change, and
the chance of a successful change initiative increases.
In addition, Kotter describes the importance of teams sharing a common vision
to be motivated. Therefore, the vision must be easy to understand for everyone
involved and communicated repeatedly throughout the activities and the organization.
The comparison between the two changes presented in section 5.2 shows that the
vision with the second change is more clear and has been communicated repeatedly
in comparison to the first change. It can be argued that this contributes to the
second change not having encountered as many challenges as the first change.
If the vision with the first change would be as clear as with the second, it would
ensure that everyone understands the importance of their work and how it relates to
fulfilling the vision. If the vision is clear, it could facilitate for the product owners
to prioritize the integration of the releases as well.
Communication
Another challenge mentioned in section 5.1.2.1 was that it is difficult for the employees to know which manager to talk to regarding thoughts about the changes made
at the department since each team has several managers. In turn, this results in
an insufficient communication between management and team members and a low
leader-member exchange. This could be facilitated by having only one manager in
each team, making the communication with management easier. This is illustrated
in figure 6.1.
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Figure 6.1. Proposed way of the team-management relationship.

A discussion with management showed that they agreed that this would enable an
easier communication between management and employees and that the proposed
way of the team-management relationship would be possible.
Regarding the lack of communication between the teams presented in section 5.1.2.1,
many also argued that the department do not have the tools or resources needed
to communicate between the teams. This is also presented in section 5.1.2.3 and
in section 5.1.3.2. Since some departments at the company are introducing SAFe
methodology and there is an initiative to introduce it to the software development
department as well, SAFe could be used to facilitate the communication. As described in section 2.3.2, SAFe encourages teams to constantly communicate and
collaborate, and the teams are supposed to continuously and actively engage with
other teams as well. SAFe could therefore provide the tools needed in order for the
teams to communicate and collaborate in an effective way.
Support from management
As described in section 5.1.2.2, there is a resistance towards making changes which
is a result of the lack of vision and communication. As mentioned in section 2.1.1.1
and in section 2.1.4.3, people need to fully understand the change and the need for
it. As described above, this can be achieved through a clear vision being communicated from management. However, since the employees felt the lack of a visible and
present management, a clear vision combined with strong and visible support from
management could make a greater impact. One way of achieving this is by management being more engaged and involved in the activities, such as scrum activities
of any kind or other meetings. This would also fulfill the sixth success factor of engagement with and support from management, leading to the chance of a successful
change initiative increasing.
At the same time, employees need to be more involved in the management’s
decision making. As presented in section 5.1.2.2, employees expressed that they felt
unmotivated when they were not involved in the decisions made by management.
In section 2.1.4 it is described that employees need to be engaged in all stages of
the process and be able to affect the decisions. In addition, the fifth success factor
mentions employee engagement and participation. One way of facilitating this is, as
mentioned above, by having one manager in each team, making it easier to represent
the team’s thoughts, communicate with and affect management.
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In order for management to be more engaged and involved, they have to actually be
dedicated and make an effort to set aside time for the department activities. During
the focus group with management, there was a mutual understanding for the importance of dedication from them. All agreed that there is a lack of communicating
the vision with the first change. Further on, they agreed that this is a result of the
lack of a shared vision regarding how the work should progress. They also felt that
a common vision is needed and mentioned that they have intentions of developing
it.
The management also needs to allow and encourage employee involvement in
order for the employees to feel motivated to change. One way of facilitating this
is by educating the employees about management work, which could make the
employees understand and contribute to the decision making.
Based on the analysis of the data collection, a principal finding within this study
is also that a major prerequisite for a change initiative to be successful is an engaged
management. This is strengthened by existing theory about change management
methods and by the mutual understanding for the importance of their dedication
and communication that was identified when discussing the challenges with the
management.

6.2

Similarities and differences with the two changes

According to the collected data, the first change with making the software structure
modular was perceived as somewhat positive and several challenges were identified
with the change. Further on, many employees were positive to the second change
regarding the agile transformation and only a few challenges with the change were
identified.
Although both changes concern the same software development department and
involve the same people, the perception differ to a great extend. In section 5.2,
some differences with the changes are stated that might have had an impact on how
the changes have been perceived by the employees.
One of the main differences is that the change with making the software structure modular was introduced several years ago and has been an on-going change
process ever since, while the agile transformation was introduced recently. In section 2.1.1.1, Kotter argues for the importance of short-term wins and recognizing
the success continuously. Although the first change was expected to result in a
more efficient software structure, it has been a long and inert process without success being recognized continuously. This might have affected the perception of the
change in a negative way, since the employees have not recognized the success and
are therefore not fully committed to the change. Even though some positive aspects with the change were identified in appendix A, such as a more similar and
an overall view of the product, the employees have experienced negative aspects as
well, such as difficulties with changing the software. Although the positive aspects
are a result of the change, they should not be confused with Kotter’s 2.1.1.1 defi42
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nition of short-term wins which are defined milestones that should be achieved and
recognized.
In the same time, it might be hard to motivate how employees should invest
time and effort in a change if there is no vision of when the change is considered to
be completed. In section 2.1.1.2, Lewin refers to this as stage 3, when it is time to
refreeze and solidify the new state after the change has been implemented.
If the fact that the change process has been long and inert contributes to the
resistance towards it, the agile transformation might encounter the same challenges
and resistance in the future. It can be argued that the longer it takes to recognize
success with the change, the more negative the perception gets. It is therefore
important to learn from the previous changes and how to handle or prevent the
resistance that might occur.
Another thought worth considering is if the agile transformation could help
deal with the challenges with the first change. This would mean that the decision
of introducing agile methods was made by a reactive management that had not
planned ahead for any challenges following the first change. On the other hand, it
can be argued that the management is proactive since they are trying to continually
improve their productivity, efficiency and workplace environment by introducing the
two changes. However, they have not yet dealt with the challenges that have followed
the changes, making them more reactive than proactive. It can therefore be worth
considering a more proactive strategy to be able to deal with smaller challenges
before they develop into bigger challenges, as in this case.
A difference in who initiated the change might have affected the perceptions of
the changes as well. The idea and vision of making the software structure modular
was introduced to the management by the employees, which in turn introduced it to
the rest of the department. Since the initiative behind the agile transformation came
from management, and since they already had a vision with the change and how
it would progress, it might have been easier to communicate this to the employees.
This might have contributed to the difference in how the changes were mediated
and perceived.
In addition, the vision regarding how the work should progress have been communicated more frequently when introducing agile methods. In addition to the daily
and weekly meetings which involves everybody, both physical and digital scrum
boards are used. This enables the employees to visualize the work progress and feel
as a part of the change.
Although there is a visual road map related to the first change which includes
information about upcoming releases, it is not used by the teams. The road map
could enable the employees to get a better understanding of the work process and
it would therefore be worth developing and using.
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Another difference that might have contributed to the different perceptions of the
changes is the extent of the employee involvement. Although both changes affect the
department, the agile transformation is more extensive and involve all employees
directly through the daily meetings etc. However. the change regarding making the
software structure modular does not affect all employees directly. Therefore, the
employees that are not directly being affected by the first change might not be as
engaged in the change, leading to an overall less positive perception of the change.

44

Chapter 7

Conclusion
The study examined two of the changes made at a software development department
at Scania. The first change was making the software structure modular. The
software development process was described using figure 4.2, which shows that the
department uses the customizable platform GASA deployed in the ECUs. Every
ECU has its own version of the GASA platform, and there is a main version of
GASA in the framework project called Atlas. The process showed that if there is a
change made in the GASA platform in an ECU that affects the rest of the ECUs,
the change has to be made in the main version of GASA in Atlas by the Atlas-team.
The second change was an agile transformation. It was identified that the department consists of eight different ECUs with associated cross-functional, self-organized
teams, consisting of 5-12 team members within different areas of competence. The
department uses the Scrum framework with the associated roles but has three additional roles; system owner, function owner and object leader, as well. They also
use the associated activities, with the sprints being two weeks long, daily scrum
meetings, and physical and online Scrum boards to visualize the work flow.

7.1

What challenges can arise when introducing a
modularized software structure and when introducing
agile software development methods?

An overall fear and resistance towards extensive changes was identified. In addition,
four challenges with the first change were identified and two with the second change.
Change 1 - Making the software structure modular
• Difficulties with the software development process
One challenge that was identified was difficulties with the software development process which was described as a long and complex process. The lack of
understanding for how to prioritize the integration of new releases has resulted
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in a diverged system that contains several versions of the different modules
and is hard to maintain.
• Lack of vision and communication from management
Another challenge identified was the lack of a clear vision and engagement
from management. In addition, the employees did not feel as if they could
participate in the decision making. One reason for this is that each team has
several managers, making it hard for the employees to know which manager
to talk to regarding the changes made in the department. This has resulted
in difficulties in communication between management and team members.
• Fear and uncertainty
Employees were afraid of the releases not being tested enough, which contributes to the teams postponing the integration of the releases and can be
related to a lack of trust and uncertainty.
• Lack of resources and tools
Lack of resources, tools and time to integrate the releases and to facilitate the
communication between the teams were also identified as challenges.
Change 2 - Introducing agile methods
• Time consuming
Many experienced the work with introducing agile methods as time consuming
with the argument that there were too many Scrum related meetings.
• Lack of tools
As with the identified challenge with change one, employees felt as if they did
not have the tools needed to communicate with other teams and/or management.

7.2

What are the similarities and differences between
these changes?

Both changes have been introduced to the same department and are still current
today. The difference between them is that they were initiated at two different
occasions, they have been communicated to a different extent and the management
involvement has differed as well. In addition, the initiative behind the changes differ
since change one was initiated from employees while change two was initiated from
management. Further on, they differ in their extent.
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7.3

Final conclusion

The challenges with the software development process are specific to the examined
software development department. However, the remaining challenges relate to
previous literature of change management and the resistance that can occur when
making changes. When comparing the two changes, there was a clear vision and
more management involvement which was communicated better with the second
change, and less challenges were identified. This indicates that a change effort with
a clear vision, good communication and management involvement is less likely to
encounter challenges.
The findings also strengthens the almost universally accepted theory that people
resist change if they are not introduced in a way that enables an understanding,
communication, and involvement.
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Appendices
A

Appendix 1 - Survey

Which team do you belong to?

Which group do you belong to?
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Did you start working at Scania before GASA was introduced?

If yes, how do you expereince that the work with reusing the code (through GASA)
is compared to before?

Figure .1. Scale from 1-5, where 1 corresponds to "A lot worse" and 5 to "A lot
better".

Has the vision with GASA been introduced to you?
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Do functions and components in GASA make up much of the code you are writing?

Have you experienced any of the following with GASA?

Figure .2. The alternatives are "Easier to make changes in the code", "More difficult
to make changes in the code", More similar product", "Less similar product", "Less
repeated code", "More repeated code", "Takes less time to come up with a solution",
"Takes longer time to come up with a solution", "Learn more from each other", "Learn
less from each other", "Creates an overall view of our product" and "Does not create
an overall view of our product".
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Have you experienced any of the following problems with the integration of the new
releases?

Figure .3. The alternatives are "The release is not tested enough", "There is not
enough time/resources to integrate the release", "Some team members are unmotivated to adapt to others changes", "The team has other things that needs to be
prioritized", "We do not have the support from the management" and "Other".

Today, it is up to each team to integrate the releases when they have time. Who
do you think should be responsible for integrating the releases?
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How much does your team think about how a change in your ECU will affect the
other ECUs?

Figure .4. Scale from 1-5, where 1 corresponds to "Not at all" and 5 to "A lot".

Who do you think should be responsible for thinking about how a change in an
ECU affects the other ECUs?
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Has the vision with agile methods been introduced to you?

How do you experience:
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How do you experience working with agile methods?

Figure .5. Scale from 1-5, where 1 corresponds to "Very bad" and 5 to "Very good".

Since the introduction of agile methods, have you experienced any of the following?

Figure .6. The alternatives are "More efficient work", "Less efficient work", "More
regular feedback", "Less regular feedback", "Better quality of the work", "Worse quality of the work", "More flexible way of working", "Less flexible way of working", "Time
saving", "Time consuming" and "Other".
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How do you think the communication works within the team?

Figure .7. Scale from 1-5, where 1 corresponds to "Very bad" and 5 to "Very good".

How do you think the communication works between the teams?

Figure .8. Scale from 1-5, where 1 corresponds to "Very bad" and 5 to "Very good".

Do you have all the resources and competences you need in your team?
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Appendix 2 - Focus group

Theme 1: Change management
Since there has been some changes made in the recent years..
• What does change mean to you?
• How do you think that the changes have affected your work?
• Do you feel involved in the decisions made at the department?
• Do you feel like you can affect the work at the department? To what extent
and how?
Theme 2: Communication
Since some of the questions in the survey concerned the communication at the department..
• What would you say characterizes good communication?
• How do you communicate with management?
• How do you share and receive information with management?
The survey showed that there is good communication within the teams but not as
good between the teams..
• Do you feel a need to communicate with the other teams?
• How would you like the communication between the teams to be?
• Do you see any disadvantages with insufficient communication between the
teams?
Theme 3: GASA/releases
The survey showed that there are some difficulties regarding the integration of releases..
• Do you think this is true?
• What difficulties are you experiencing?
The survey showed a shared opinion on who should be responsible for integrating the
releases..
• What are the pros and cons of the whole team being responsible?
• What are the pros and cons of an independent team being responsible?
Since not all of the ECUs are synchronized today..
• What do you think is needed in order for all of the ECUs to be synchronized?
• Do you have any other thoughts?
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C

Appendix 3 - Interview with management

Since modularization is important for Scania and the software development department..
• How do you experience that the change of making the software structure
modular has worked?
• How has the advantages of a modular software structure been mediated to the
employees at the department?
• What are the challenges with synchronizing all of the ECUs?
The survey we sent to the employees showed that they experience that they do not
prioritize or have enough resources to integrate the releases..
• Why do you think that the teams do not prioritize the integration of the
releases?
• What is needed in order for the teams to prioritize the integration of the
releases?
One of the opinions was that there should be an independent team responsible for
integrating the releases..
• Do you have any thoughts about this?
• Is there enough resources for this?
• Do you think it is worth it to invest in time and resources to handle the
challenges with the change of making the software structure modular?
Since the software development department recently started an agile transformation..
• Where did the initiative come from?
• How has the advantages and the vision of the agile transformation been mediated to the employees at the department?
• What are the advantages of the agile transformation?
• Have you experienced that the teams are experiencing any difficulties with
adapting to the change?
• Do you have any thought on how to continue working with agile methods in
the future?
The survey showed that there is good communication within the teams but not as
good between the teams..
• Why do you think this is?
• How are you working to improve the communication?
• Do you have any other thoughts?
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Appendix 4 - Interview with product owners
• What does your role as a product owner mean?
• What aspects do you consider when prioritizing the team’s work?
• Do you have any guidelines for how to prioritize or do you share a common
sense of how to prioritize?
• How do you prioritize the integration of the software releases?
• Do you think that the teams themselves or an independent team should be
responsible of integrating the releases?
• How do you communicate/collaborate with each other?
• How do you affect the communication between the teams?
• What would you think about being responsible for communicating with the
other product owners to understand how they work and prioritize?
• How do you communicate with management?
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Appendix 5 - Focus group with management
• Do you have a clear vision regarding the change with making the software
structure modular?
• Does the vision include how the work should progress?
• How do you communicate the vision?
• Do you have a clear vision regarding the change with introducing agile methodology?
• Does the vision include how the work should progress?
• How do you communicate the vision?
• Since the proposed solution would require Atlas participation for an indefinite
period, would it be possible to keep the Atlas-team?
• Is it possible for you to set aside time to be more visible, engaged and involved
in the daily activities at the department?
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