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Abstract

Background: It is unclear how Requirement Engineering (RE) and Agile Soft-
ware Development (ASD) can work together. Several studies have investigated this
phenomenon, and their results show several challenges in using RE and ASD, such
as communication gaps. However, there is a scarcity of publications that provide
empirical data on the combination of RE and ASD.

Objective: The purpose of this research is to investigate the challenges of us-
ing RE-related activities in ASD and how these challenges affect the communication
with stakeholders.

Method: A case study method is used to investigate the I'T department in a large
organization, the Swedish public employment agency Arbetsférmedlingen (AF).
Data were collected through twelve semi-structured interviews, telephone interviews,
and email contact. Additionally, tools such as Jira was used to investigate the qual-
ity of requirements whereas Usabilla was accessed to examine the feedback received
from external stakeholders.

Results: Several challenges from implementing RE-related activities in ASD were
discovered such as clarity of requirements and using customer representatives. Some
of these challenges relate to a purely agile context and are impacted by a lack of
adoption of agile practices. Others are more generic for RE and are likely to occur
also in non-agile environments. The discovered challenges have a negative impact
on the communication with different stakeholders, which negatively affects the de-
velopment process.

Conclusion: The results indicate that physical communication with customers
plays a significant role in the quality of the delivered products, but the customer
representatives are unable to play the role of the customer in the development pro-
cess. Furthermore, our results show the importance of understanding agile practices
on all levels, including the management and customers.

Keywords: Requirements, Agile, Communication, Stakeholders, Customers, Chal-
lenges






Acknowledgements

Mohammed Megdad, Gothenburg, 05 2017

I would like to thank various individuals for their guidance and support throughout
the conduct of this thesis. These include:

My academic supervisor, Grischa Liebel, for guidance, ensuring a critical review
of the work, and for providing the resources needed to complete this research,

My company contact, Jens Eriksson, for collaboration, guidance and support through-
out the study,

My manager in Arbetsformedlingen, Patricia Anselmo, for support and facilitate
my work schedule,

My wife, Noor, for standing up for me during the difficult and stressful moments,and

My mother, father, brothers and sisters for raising me up to become who I am
today. I did it after 11 years.

vii






I dedicate this work to my grandfather, for his prayers, endless love,
support, and encouragement.

ix






Contents

1 Introduction

2 Background

2.1 Traditional Requirements Engineering
2.2 Agile Requirements Engineering
2.3 Communication in software development

2.3.1 Formal Communication
2.3.2 Informal Communication
2.4 Agile Methods and Practices
2.4.1 Scrum ... ...
2.4.2 Kanban . .. ..
2.5 Maturity Models . . . .
2.5.1 Agile Maturity Model

2.5.2  Capability Maturity Model

3 Case Company
3.1 IT Department
3.2

3.3 Agile practices in the IT department

3.4 RE in the IT department

3.5 RE in traditional environment in the I'T department
3.6

3.7

4 Research Methodology

4.1 Research Questions and Hypotheses

4.2 Case Study
4.3 Research Design
4.3.1
4.3.2 The Case

4.3.3 Methods of Data Collection

4.4 Data Collection . . . . .
4.4.1 Research Setting
4.4.2 Interviews . . . .
4.4.3 Interview Questions Content
4.4.4 Research Participants

IT department Stakeholders

Benefits of moving from traditional to agile methodology
Tools used in the I'T department

Objective of the Study

11
11
11
12
14
14
15
15

17
17
18
19
19
19
19
20
20
20
20
21

X1



Contents

4.5 Data Analysis . . . . . . . ...
4.5.1 Data Familiarization . . . . ... ... ... ... ... ....
4.5.2 Initial Code Generation . . . . . .. ... ... ... .....
4.5.3 Searching for Themes . . . . . . . ... ... ... ... ...
454 Reviewing Themes . . . . . . .. .. ... ... .. ... ..
4.5.5 Defining and Naming Themes . . . . . . . .. ... ... ...

4.6 Threats to Validity . . . . . . . . . . ...

5 Research Findings
5.1 Challenges of RE in Agile environment . . . . . . ... ... .. ...
5.1.1 Clarity of Requirements . . . . . .. ... ... ... .. ...
5.1.2  The Use of Customer Representatives POs . . . . . .. .. ..
5.1.3 Too Much Flexibility . . . . .. .. ... ... .. ... ....
5.1.4  Understanding of Agile Still Weak . . . . . .. ... ... ...
5.1.5  Prioritization of Requirements . . . . . . . . .. ... ... ..
5.2  Communication with Stakeholders in agile environment . . . . . . . .
5.2.1 Communication with Customers . . . . . . . . ... ... ...
5.2.2  Communication with External Stakeholders . . . . . ... ..
5.2.3 Communication with Internal Stakeholders . . . . . . . .. ..
0.24 User Testing . . . . . . . . . . ..

6 Discussion
6.1 Challenges of RE In Agile environment . . . . . . . ... ... ... ..
6.2 Communication with Stakeholders . . . . . . . . ... ... ... ...

7 Conclusion

References

A Appendix I
B Appendix II

C Appendix III

xii

25
25
25
26
27
27
28
29
29
29
29
30

31
31
34

37

VII

IX



1

Introduction

Communication is a very significant factor in software development. However, the
communication between customers and software companies is still a challenge [1].
One of the difficulties that affect the communication is the ineffective way of require-
ments documentation, which always needs to be updated. ASD has been proposed
to improve the communication through providing methods and practices and sug-
gests effective practices for better collaboration among all stakeholders, developers,
and managers [2], [1].

ASD has gained a large popularity in software engineering practice [3], [4]. Many
companies and organizations started to use ASD instead of traditional development
methods because it improves the ability to create more efficient and effective commu-
nication between the companies and their customers [1]. Movement from traditional
development to ASD needs assistance. This assistance provides the managers in the
organizations with an evolutionary path to increase the software maturity in stages
[5]. Several models provide assistance for this movement such as Agile Maturity
Model (AMM). This model provides guidance and control over software develop-
ment through selecting development strategies and identifying the critical issues
related to software quality [5].

Several studies argue that using ASD has a positive effect on the communication
between organizations and their customers through improving both formal and in-
formal communication [1]. ASD aims at decreasing documentation and leading to
a more productive software development. However, other studies show that the
companies which use ASD suffer from increasing the gap in communication between
stakeholders [1]. This communication gap might lead to a complete failure in the
software development process [1]. Also, using RE in ASD can cause a gap in com-
munication and over scoping, specifically in large software companies [2].

RE is one of the most important phases of software development. In this phase,
the requirements for software products are gathered, analyzed, documented, and
managed throughout the SE lifecycle [6]. Traditional RE includes different activities
such as elicitation, analysis, specification, verification and validation of requirements
[7], [6]. In agile development, RE-related activities are not explicit. For example,
user stories ("A user story is a description of a feature that provides business value to
the customer" [8]) are used instead of elicitation and frequent review meetings and
acceptance tests for requirements validation. However, many projects fail because of
different factors which are related to RE. These factors include, but are not limited
to incomplete requirements or useless requirements [6]. According to Ramesh, Cao,
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1. Introduction

and Baskerville [9], there are two risks identified from using RE in ASD, which are
customer inability to understand the impact of agile development and neglecting
non-functional requirements. Moreover, there are many other problems identified
such as "the use of customer representatives, minimal documentation, inappropriate
architecture, growing technical debt, tacit requirements knowledge, and imprecise
effort estimation" [10], [2].

The purpose of this research is to investigate the challenges of using RE-related
activities in ASD and how those challenges could affect the communication with
stakeholders. To do so, we use a case study method, studying the I'T department
of one large organization, AF, that recently tried to transition to ASD, but now en-
counters several problems in relation to requirements. Our results show that these
problems relate to several different aspects of development: While some problems
indeed arise through the combination of ASD and RE-related activities, others re-
late to a lack of adoption of agile practices or are not related to ASD at all.

The remainder of this report is organized as follows. Chapter 2 presents back-
ground and related work on agile RE, communication in software development and
agile methods and practices. In Chapter 3, we present our case organization; the
IT department and their stakeholders, agile practices and RE in the department
and which tools are used in the department. Chapter 4 presents our research ques-
tions and hypotheses, our research methodology and why we used the case study
approach and threats to validity. In Chapter 5, we present the research finding. The
discussion will be presented in Chapter 6, while conclusion is stated in Chapter 7.
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Background

In this chapter, we present the related work and background about RE in ASD
and how the challenges of using this phenomenon affect the communication with
stakeholders.

2.1 Traditional Requirements Engineering

Chemuturi [11] defines RE as “ a process of converting the specifications of cus-
tomers into such artifacts that are used by artisans to produce the product that
fulfills the customer specifications.” The main goal of RE is to produce a complete
and consistent set of requirements that reflects the customer’s need [12]. Moreover,
RE helps the development teams to plan their development process to prevent costly
rework [13]. According to Sillitti and Succi [6], RE has common activities which are
elicitation, analysis, specification, validation, prioritization of requirements and sys-
tem validation.

Heikkilé et al. [3], defined the RE activities. In the first activity, requirement elici-
tation, initial information regarding requirements are gathered. These information
is analyzed in the second activity in order to create a common understanding of
the requirements. In third activity, the understanding of requirements turned into
system specifications. Requirement validation is the fourth activity which supports
the previous activities by identifying and correcting errors in the requirements. In
the fifth activity, requirements prioritization and valuable requirements are identi-
fied. In the last activity, system validation, the developed product is validated by
comparing it to the requirements.

2.2 Agile Requirements Engineering

It is unclear how RE and ASD work together. According to Heikkild et al. [10],
the definition of agile RE is difficult since agile methods such as Scrum includes
RE activities in the overall method description. Based on that, it is unclear the
difference between agile RE and traditional RE.

RE in ASD is based on knowledge of individuals rather than process orientation
[10]. According to Paetsch, Eberlein, & Maurer [8], RE activities are present in all
agile processes. However, these activities are not explicit and could be integrated
with other activities. For example, the Planning Game in Extreme Programming is
an elicitation and analysis activities.
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Using RE in ASD comes with several challenges. One of those challenges is the
communication gap and overscoping in large software companies [2]. According
to Ramesh, Cao, and Baskerville [4], there are two risks identified from using RE
in ASD, which are customer inability to understand the impact of agile develop-
ment and neglecting non-functional requirements. Moreover, there are many other
problems identified such as "the use of customer representatives, the user story re-
quirements format, the prioritization of requirements, growing technical debt, tacit
requirements knowledge, and imprecise effort estimation" [10],[2].

Ramesh, Cao, and Baskerville also identified several challenges from using RE in
ASD such as "overemphasis of functional requirements, inadequate inspection of re-
quirements and incorporation of designs in requirements" [4].

Heikkilé et al. [10], mentioned that the definition of combining RE and ASD is still
weak. However, they defined in a mapping study the problematic areas of agile RE,
namely, using customer representatives, the user story requirements format, the pri-
oritization of requirements, growing technical debt, tacit requirements knowledge,
and imprecise effort estimation [10].

Another case study by Bjarnason, Wnuk, and Regnell, which studied the transi-
tion of large software companies from traditional development into ASD shows that
implementing RE in some ASD practices faces several challenges, such as commu-
nication gaps [14]. Moreover, Turk, France, and Rumpe studied in their paper [15]
the limitations of ASD in the case of involving large teams and developing large
software, which reduce effectiveness of some agile practices such as face-to-face com-
munication. Sillitti and Succi in their book [6] argue that customer satisfaction
comes from implementing ASD correctly.

Inayat et al. [13], identified several agile RE challenges and their proposed solution.
These are shortly outlined in Table 2.1.

Agile RE challenges Proposed solutions

Neglecting NFRs Methods to tackle NFRs in agile meth-
ods

Lack of requirements traceability Methods to enable adequate require-
ments traceability

Incorrect requirements prioritization Methods for value based requirements
prioritization

Minimal requirements documentation || Collocated teams, Face-to-face commu-
nication and On-site customer

Contractual issues Legal measures and Fixed price con-
tracts

Customer availability Proxy customers

Customer agreement Appointing appropriate customer rep-
resentative

Table 2.1: Agile RE challenges and their proposed solutions [13]
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2.3 Communication in software development

Communication is a way to manage the coordination process in an organization.
It is an essential success factor for software development. However, other studies
show that communication is a key challenge in software development as well as
distributed software projects. This challenge hinders establishing a good commu-
nication between customers and software companies [16]. Macualary has explained
specifically that insufficient communication between people involved in RE process
and lack of knowledge about what the system should do, impede the understand-
ing of requirements. This results in poorly delivered systems [17]. The provided
solution for communication problems in software companies is "agile principles and
methods", which suggests better practices for collaboration between all stakeholders,
developers and qualified managers [2], [1], [18].

Goles has defined two different types of communications which are formal and infor-
mal communications [19]. Pikkarainen in his article [1] argues that agile practices
improve both formal and informal communication and have positive effects on com-
munication among teams. Sprint planning, open office space and daily meeting are
suggested as good practices to communicate requirements in agile teams and outside
the organization through facilitating dependencies between development teams and
stakeholders [1].

2.3.1 Formal Communication

Formal communication refers to explicit communication such as groups, weekly or
steering meetings. It can be training sessions which distribute knowledge but may
inhibit creativity [19], [20]. Formal communication is central to any well-developed
field and provides newly discovered information as well as suggestions for successful
completion of tasks [21]. Formal communication has different channels where the
information and instructions are passed downward and upward along these channels
[22]. This type of communication follows the official hierarchy of the organization.
Different studies have proposed that formal communication has a positive effect on
productivity, satisfaction, and trust. Moreover, it reduces conflict and coordination
cost [22].

2.3.2 Informal Communication

Informal communication refers to face to face communication between co-located
teams, unscheduled meetings, or coffee break conversations [20]. It could also be in
form of telephone calls, mail, video, and audio. This type of communication is the
best way to build trust and satisfaction between team members, through talking to
the employees about their problems, attitude, and other things. Moreover, informal
communication is a source of information for the managers, that helps them to lead
the employees successfully [22].

Agile practices proposed to increase the informal communication in the organizations
through face to face conversations and daily work together [19]. Gilsdorf [23] noted
that informal communication covers the gap in communication that formal commu-
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nication fails to address. The gap in communication comes either from insufficient
information or ambiguity of information systems. This lack of formal communica-
tion increases people’s reliance on informal communication [24]. However, this type
of communication may involve certain amounts of knowledge atrophy which hinders
passing knowledge between people. Therefore, passing accurate knowledge between
people is not guaranteed [20]. Moreover, other studies indicate that using informal
communication results in higher defect rates [22].

2.4 Agile Methods and Practices

To be agile means that development teams deliver quickly, change quickly and fre-
quently [2]. Agile techniques vary in practice but share the same characteristics such
as iterative development and a strong emphasis on communication [4]. According to
Cohen [4], there are different methods and practices such as Extreme Programming,
Scrum, Kanban, Crystal Methods, Feature Driven Development, Lean Development,
and Dynamic Systems Development Methodology. In the next two sections, we ex-
plain two different practices which are implemented in the I'T Department in AF.

2.4.1 Scrum

Scrum is one of the more widely used agile practices [25]. Schwaber has defined
Scrum as an enhancement of commonly used iterative and incremental object-
oriented development cycles. It consists of three different roles, events, and artifacts.
Figure 2.1 summarizes the process.

Every 24
hours
Daily Scrum
Sprint
New f alit
Sorint ew functionality
Blacad - —s| 18 demonstrated
. at end of Sprint
Selected
prm’uﬁl 1 —
Backlog
o
( ) Product Backlog
\ f=————s| Emerging, prioritized
U requirements

Vision:
Anticipated ROI,
Releases, Milestones

Figure 2.1: Scrum Process Overview [26]
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In Scrum, there are three defined roles. The first role is Product Owner (PO) who
is responsible for eliciting requirements. The second role is Scrum Master who is
responsible for teaching and spreading Scrum knowledge through the team. The
last role is development team which according to Cohen, consists of seven people to
the utmost, which includes at least one developer, quality assurance engineer and a
documenter [25].

Scrum has different events such as a Sprint. During the sprint, the team members
choose the tasks from their sprint backlog. At this time, all tasks in this sprint
are frozen until the sprint duration is completed. It is very important to have a
short daily meeting (Scrum meeting) to identify problems, keep the focus on the
goal and enhance the communication inside the team and with the customers [4]. A
post-sprint meeting is held to analyze and demonstrate the current system.

Three different artifacts are defined in Scrum. The first one is the Product Backlog,
which contains all the events, features and requirements that need to be done by a
development team The second one is Spring Backlog, which contains the prioritized
features and events for the next sprint. Thirdly, the Burndown chart is an optional
artifact in Scrum. This chart shows the cumulative work remaining [4].

Scrum has different advantages in the development process compered to traditional
development methodologies. One of these advantages is providing a mechanism of
planning for product release. This enables organizations to deliver the most value
to the customer and doing changes on the project at any time during development
[25].  Another advantage is that the collaboration between small teams increases
their knowledge about the development process. Moreover, Scrum increases the re-
sponsibility among team members, where every person is responsible for his work
[25]. However, adopting Scrum can be challenging. Marchenko and Abrahamsson
define several challenges related to Scrum practices which are: lack of clear man-
agement, fitting scrum, and short iterations, over-individualism where some team
members still prefer individual work, too much committing during the sprint and
difficulty in tracking process [27].

2.4.2 Kanban

Kanban is a manufacturing scheduling system [28], which received its name from
the Japanese term for "Signboard". The key point of using Kanban is the absence of
obligatory iterations. In this methodology, project teams try to visualize the work-
flow, limit work in progress (WIP) at each workflow stage through developing those
items which are requested, and measure cycle time. The Kanban board provides
visibility of software process through showing what developers work on. This leads
to a constant flow of release work and aims for a quick adoption of the software
development through using shorter feedback loops [28].

Comparing to traditional development methodologies, many advantages have been
identified through using the Kanban methodology. These include: simplicity, focus
on workflow and no obligatory iterations [29]. According to Anderson [30], Kanban
limits work in progress, which leads to a sustainable development process through
visualizing process problems and decreasing defects. This builds trust among cus-
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tomers through having high-quality products and high team performance.
Figure 2.2 shows an example of a Kanban board.

Dev
Backlog Todo 4) Test RTS

Figure 2.2: A Kanban board (from http://brodzinski.com/2009/11/kanban-story-
kanban-board.html)

2.5 Maturity Models

Organizations that are moving from traditional to agile software development need
assistance to achieve this transition in order to improve agile capability [31]. Sev-
eral models exist that assess the maturity of software development processes. These
models can help organizations to understand where and what to improve. Addi-
tionally, they can help to understand external assessors where problems are lying.
Here, we introduce to maturity models. First, the Agile Maturity Model (AMM)
is targeted at assessing the maturity of agile processes. Secondly, the Capability
Maturity Model (CMM) targets process maturity in general. In the context of this
study, the two models can help us to understand how mature the software develop-
ment processes are, both with respect to agile adoption and to traditional software
development

2.5.1 Agile Maturity Model

Agile Maturity Model (AMM) is developed to help and guide organizations in agile
adoption and enhance agile principles such as customer satisfaction and software
quality [31], [32]. AMM consists of different levels explaining the maturity level of
agile. Figure 2.3 shows ASD practices maturity levels from initial to sustained level.
In the initial level, the software development process is not stable which means the
ASD process is not defined in the organizations. These organizations implement
their own way of developing software. Problems related to communication and soft-
ware quality appear at this level.

The second level is more structured than the first level. According to Patel et al.
[32], maturity at this level helps developers and customers to identify and improve

8
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problems related to planning, RE, and on-site customer by learning from previ-
ous project successes and failures. In this level, organizations focus on the project
planning, improving agile RE, and customer and stakeholders’ orientation. In the
project planning, project plans and schedules are created by the developers, while
story cards standards are specified and written by POs.

The third level focuses on practices related to the customer satisfaction, communica-
tion improvement, software quality and enhancement of coding practices and coding
standards. Organizations in this level increase the control over their practices such
as coding and testing. Therefore, most of the technical problems are solved while
problems related to the team are unsolved. Maturity in this level helps developers
to identify and improve issues related to customer relationship, coding, testing, fre-
quent releases and coding standards [32].

The fourth level focuses on the project management, working hours, self-organising
team, and risk assessment. Maturity in this level aims for more respect for people
involved in the development process [32].

The mature level is the last level, where improvements in the organizations go
through quantitative feedback. Main goals for this level are defect prevention and
context improvement [32].

Sustained (5)

Project Performance Management

Improved (4)
Project Management
Sustainable pace

Self organization team

Defined (3)

Customer Relationship management
Delivering Working Products or SW
Frequently

Pair Programming

Explored (2)
Project Planning

Story card driven development (Requirements Management)

[ Initial (1) J

Figure 2.3: Agile Maturity Level AMM [32]
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2.5.2 Capability Maturity Model

Capability Maturity Model (CMM) provides guidance on software development and
maintenance. This model is designed to guide software organizations in their im-
provement strategies through identifying critical issues for software quality and pro-
cess improvement. Five levels of software process maturity were identified for CMM
[5]. Figure 2.4 shows these levels from initial till optimizing.

In the initial level, few processes were identified. The software process is charac-
terized as ad hoc where the organizations do not provide a stable environment for
development. The capability of software process, schedule and budget in this level
are unpredictable [5].

In the second level, software project polices are established. The planning and
tracking of software projects is stable and under control. In this model, an effective
process can be practiced, documented and measured [5].

The organization’s standard process for developing software is documented in the
third level. This process is used to help the managers and technical staff to perform
their work effectively. In this level, a wide training is implemented to ensure that
both managers and staff in the organization have the required knowledge to fulfill
their roles. Moreover, the capability in this level is standard [5].

At the forth level, the quality and productivity are measured. The software process
in this level is well defined and consistent. It means that the capability in this level
is predictable [5].

The optimizing level is the fifth level in the CMM model. The organizations can
define their weaknesses and strengthen in this level. The capability in this level can
be characterized as continuously improvement [5].

Continuously
improving
process

Predictable
process

Standard,
consistent
process

Disciplined 1
process

Figure 2.4: Levels of software process maturity [5]
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3

Case Company

In this research, we use the IT department of AF as the case under investigation.
AF is a large governmental organization in Sweden that provides services to their
stakeholders and facilitates the matching between job seekers and employers by
providing required skills to job seekers according to employers’ needs [33]. The
main responsibility for AF is to match both job seekers and employers in order to
minimize the rate of unemployment. AF consists of different departments such as
IT, Digital Services, Mediation departments. In 2014, the new general director of AF
decided to implement the so-called 'Renewal Trip’, which aims at making Sweden
richer by letting people and businesses grow. Every department in the organization
planned to implement the Renewal Trip from their perspective. The IT department
chose to transfer to ASD.

3.1 IT Department

IT department is one of the departments in AF that is responsible for design, de-
velopment, procurement, implementation and operations of I'T solutions in AF. The
department supports different stakeholders in AF with IT-related orders. These
orders come from different sources, namely, Digital Services department and other
internal departments in AF. Most of the received orders come through Digital Ser-
vices department in the form of requirements. This department is responsible for all
internal and external digital services for AF’s stakeholders (see section 3.2). Figure
3.1 summarizes how the orders and requirements flow in AF.

Since we investigate the communication with different stakeholders, we aim to fo-
cus on both internal systems, that are, used within the case company and external
systems that are, used outside of the case company, in order to get detailed insights
about the studied area.

3.2 IT department Stakeholders

The IT department has different categories of stakeholders, which include External
Stakeholders (ES)(job seekers and employers), customers and Internal Stakeholders
(IS).

Job seekers are those who are looking for work, need to know more about the labor
market, and need tips and advice on how to find their desired jobs. Employers
are those who look for staff. AF provides different services to employers through
publishing their vacancies announcements, arranging for recruitment meetings, and

11



3. Case Company

financial support.

IT department has different customers, such as the Mediation department in AF.
The customers receive instructions from the Swedish government. After that, the
orders are prepared according to the received instructions and delivered either to
Digital Services department for analysis with the Product Owners (POs), or deliv-
ered directly to the IT department (See Figure 3.1). In addition to that, the IT
department has 500 employees composing 30 different development teams, which
are considered as [S. Those stakeholders has differed roles in the I'T department
such as developers, testers, POs, Team leader, etc.

Swedish
Government

\ Other departments

Instructions (Analysis, Management)

Instructions
Requirements,/

Orders
IT

department
Mediation Department

Orders Discussions
Requirements

Digital Service

External

department

Stakeholders

Figure 3.1: Orders or requirements flow in the I'T department

3.3 Agile practices in the IT department

In 2014, the IT department started to implement ASD, with the entire department
moving from traditional development to agile development. All the employees in the

12
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department moved to an open workplace. The development teams were reformed,
and the employees could choose their responsibilities as well as their teams. Most of
the development teams have their PO. However, many POs work in different teams.
All the development teams used Scrum as agile practice. In November 2016, many
development teams decided to use Kanban as a practice instead of Scrum. Two
reasons are standing behind this change. The first is that the development teams
cannot deliver a working product or functionality every two weeks due to top man-
agement’s decision to deliver only four times/year. The second reason is that the
development teams need to work on a prioritized backlog, which they found difficult.
Overall, the department is still immature in implementing ASD.

The AMM and CMM we introduced in Section 2.5.1 and Section 2.5.2, consist
of five levels. On the first hand, the second level in AMM model has several goals
such as project planning, agile RE improvement and customer and stakeholders’
orientation practices. While the third level has other goals such as customer satis-
faction, communication improvement, software quality and enhancement on coding
practices and coding standards. On the other hand, the organizations in the sec-
ond level in the CMM model have installed basic controls for software management.
Project commitments are based on the previous projects. Moreover, requirements
in this level are developed and controlled. In the third level, a well defined software
process identified and the management has a good insight into technical progress.

In the case company, they are learning from previous project success and failure
and ensure that story cards are specified and written by POs. However, they do not
qualify for the third level of AMM, because they do not focus on practices related to
the customer satisfaction, communication improvement and software quality. There-
fore, we can consider the case company to be on the second level of AMM and CMM.
Table 3.1, describes which goals and process areas are implemented in the case com-
pany to be considered in the second level of AMM. While Table 3.2, lists some goals
and key processes which are not implemented in the case company to be considered
in the third level of AMM.

This means that we can consider the organization to be agile to some extent. How-
ever, there are multiple aspects that should be improved with respect to agile devel-
opment. As we will discuss later on, this lack of complete adoption of agile principles
and practices impacts also the challenges we found.

Practices and explored goals
Project Planning Agile RE improvement Customer orientation
- POs present in all team | - User stories are written to
sessions solve RE
- The project is divided into | - Unique story card struc- | - POs are domain expert
the iterations ture is defined
- Elicit customers need from
POs

Table 3.1: Goals and key process areas for AMM in the second level
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Practices and explored goals not implemented in the case company

Customer Satisfaction

Delivering working product

Pair Programming

- Effectively collaborate cus-
tomer

- Make small frequent re-
lease

- Made small frequent re-
leases which will create
feedback loop
- Unique story card struc-
ture is defined

- The customer pay fre-
quent visit to the develop-
ment team

- Only one pair integrates
code at a time

Table 3.2: Goals and key process areas for AMM in the third level

3.4 RE in the IT department

The IT department implements some RE activities such as elicitation and analy-
sis of requirements. All the development teams work on the received requirements
almost in the same method, which is discussing the received requirements, refining
them and making them understandable for development. The discussions in several
development teams take place with the POs, while in the other development teams
it takes place with Requirements Engineers or Requirements Analysts. These engi-
neers and analysts still collaborate with some development teams that work on large
and complex software projects and do not have POs. Therefore, the traditional de-
velopment approach is still adopted by some development teams. After the analyses,
user stories are written in different tools such as Jira, ReQtest, Trello, or as Word
documents. The tools are briefly discussed in Section 3.7. The IT department plans
to narrow down their usage of the tools to Jira instead of other tools. The reason
for using Jira is seeking for effectiveness.
The IT department is putting more focus on the user testing process. This focus is
implemented through using several Interaction Designers (UXs) who are in a direct
contact with the ES in order to implement user testing and obtaining feedback from

the ES.

3.5
partment

RE in traditional environment in the IT de-

Before moving into adopting agile approaches, the I'T department used to work in a
traditional way. A requirement coordinator used to prepare and deliver requirements
work packages to the development teams, which means that the received require-
ments were analyzed and presumed ready for implementation. The development
teams had no direct communication with the coordinator, which resulted in a lack
of clarity, compliance to the customer expectations, and higher misconception about

the received requirements.
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3.6 Benefits of moving from traditional to agile
methodology

According to the IS, the I'T department experienced several benefits when moving
from traditional development to ASD. One of the benefits was that the develop-
ment teams were involved early in the development process, which means that there
was a faster progress of development. Another benefit to many development teams
was that they could establish a better communication environment, both internally
and externally. The communication environment was improved through conduct-
ing three different meetings, which are: a daily stand up meeting, weekly meeting
and synchronization meeting. These meetings provide the opportunity for deeply
discussions inside and between the development teams. An additional benefit, from
RE process, is the close and tight cooperation between POs and the development
teams, which lead to having well described requirements.

3.7 Tools used in the IT department

The following tools are used to handle requirements and requirements-related arti-
facts in the IT department.

1. Jira is a system dashboard produced by Atlassian company. Agile teams use
it in order to plan, track, and release software [34]. It is used as a case tool
in the I'T department, in order to create user stories and issues, and prioritize
the team work.

2. ReQtest is a cloud-based software development and maintenance management
tool that is produced by ReQtest AB [35]. The IT department uses the tool
to handle test cases.

3. Usabilla helps different companies to improve the performance of their web-
sites, apps, and emails with direct user feedback [36]. This tool is used in the
IT department to obtain feedback from their ES.
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Research Methodology

In this chapter, we present first our research questions and hypotheses that were
based on our literature review. Later, we discuss in detail our research methodology
and why we used the case study approach.

4.1 Research Questions and Hypotheses

The literature review discussed in Chapter 2 shows that there are existing challenges
and risks encompassed while using RE in ASD. Heikkila et al.[10] defined the chal-
lenging aspects of agile RE as being related to the use of customer representatives,
the user story requirements format, and the prioritization of requirements. Thus, in
this research, we will aim to find the answers to the following questions:

RQ1:Which challenges with respect to RE-related activities appear, when imple-
menting agile practices in software engineering?
RQ2:How do these challenges relate to communication with stakeholders?

Consequently, we have also derived three general hypotheses for our research. These
hypotheses will be used as guidance for designing the interview questionnaire. We
mentioned in Chapter 2 that Heikkild et al. [10] identified different problems re-
lated to RE such as the use of customer representatives, the user story requirements
format, and the prioritization of requirements. From this, we can derive the first
hypothesis.

H1:Implementing RE in agile environment has a negative effect on requirement pri-
oritization

Bjarnason, Wnuk, and Regnell [14], suggested that the use of some agile practices,
such as customer representative, planning game, and motivating teams in RE, re-
sults in communication gaps and overscoping. Accordingly, we derived the second
hypothesis.

H2:Large companies that use ASD suffer from communication gaps and overscoping.

Sillitti and Succi mentioned in their book that the different perceptions among
stakeholders, in agile methods, results in a complex interaction between internal
and external stakeholders [19]. Thus, the third hypothesis was derived.

H3:Agile environment has a negative influence on the relation between internal and
external stakeholders.
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The aim of this research is to study the combination of ASD and some RE ac-
tivities in large organizations and investigate the communication between different
stakeholders in agile RE. To answer our research questions, semi-structured inter-
views, telephone meetings, and email contact were prepared to collect our data from
our stakeholders.

4.2 Case Study

Empirical studies have recently gained popularity in Software Engineering research
[37]. There are two different approaches for running empirical studies, quantitative
and qualitative. Since this research aims at investigating the challenges encountered
in implementing some RE activities in ASD, the qualitative approach was selected
as an appropriate one to facilitate our investigation. Qualitative methods have been
developed to handle the complexity of issues that involve human behavior such as
motivation, communication, and understanding [37]. Data collected from qualitative
methods are represented in the form of words and pictures. The main advantage
of using qualitative methods is to enable the researcher to delve deeply into the
case rather than abstract it. Fuzzy results and difficulties in the summation are the
drawbacks of using these methods [37]. Runeson et al. [38] discuss different research
methodologies research methodologies and their use in software engineering; namely
Survey, Action Research, and Case Studies. Mentioned below are definitions of these
research methodologies.

Survey Research: is "a collection of data representative of a population. The
gathered data is used to generalize findings from a sample population within the
limits of random error" [39].

Action Research: is "attempting to solve a real-world problem while simulta-
neously studying the experience of solving the problem" [38].

Case study: is defined by Runeson et al. [38] as a research strategy in a par-
ticular area to increase knowledge and understanding to improve the process and
results of studied area. Although, case studies are assumed as difficult methods in
empirical studies, they offer deep understanding of how a certain phenomenon occurs
[40]. In software engineering, a case study is a suitable method to answer different
research questions in a multidisciplinary area. The main weakness of case studies is
the open interpretation and the research bias of collected data [40]. Runeson et al.
[38] define five steps, which are shortly outlined in section 4.3. The steps are design,
preparation for data collection, collecting evidence, analysis, and reporting.

As we mentioned previously, the aim of this research is to investigate the challenges
that arise when using RE-related activities and agile together and how those chal-
lenges relate to communication between stakeholders. To reach this aim, detailed
insights are important in order to understand how and why these challenges exist
and how they could be addressed. Therefore, we chose the case study approach since
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it is appropriate for this research to investigate these challenges while the results
can offer new insights to researchers in the research field.

4.3 Research Design

According to Runeson et al. [38], the research design for a case study is a work plan
which can be documented as a protocol. Different elements should be considered in
the design of any case study. Some of these elements will be discussed in detail in
the following sub-sections, while others were already discussed in previous sections
such as theoretical framework, research questions, and hypotheses.

4.3.1 Objective of the Study

The objective of this research is to investigate the challenges that arise when using
some RE activities and agile together and how those challenges relate to communi-
cation between stakeholders.

4.3.2 The Case

The IT department in AF lacks effective communication between internal and ex-
ternal stakeholders. Thus, in this research, the IT department of AF was studied to
investigate these issues.

4.3.3 Methods of Data Collection

The principal decisions for choosing the methods in the data collection are taken at
the design time of the case study. Using multiple data sources, creating a case study
database, and validating data are the principles for data collection [38]. According
to Lethbridge et al. [41], there are three categories of methods for data collection,
which are direct, indirect, and independent.

Direct Methods. In this method, researcher and interviewees make direct con-
tact with each other to achieve the data collection objectives. For our research, we
interviewed twelve IS with different roles, such as developers, product owners, and
testers from IT department in AF. We also interviewed two external stakeholders
and two customers.

Indirect Methods. In this method, without direct contact between researcher
and interviewees, raw data is collected directly from their resources. For this study,
we have collected some data from the tools that are in used by the I'T department
such as Jira and ReQtest (see section 3.7), which helped us forming an overview
of how requirements and user stories are handled in these tools. We got access to
Usabilla to understand how the IT department gets feedback from their external
stakeholders.

Independent Methods. In this method, the researcher analyses available work
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artifacts. For this study, we used this method through accessing some documenta-
tion to see in which format the requirements are received. Our conclusion was that
most of the requirements come in the form of written documents from customers.

4.4 Data Collection

In our research, we used the three methods of data collection that were described
previously in sub-section 4.3.3. In this section, we present the research setting and
the research participants as well as the interviews and the content of the interview
questions.

4.4.1 Research Setting

The research setting for our research is AF. We chose to study the I'T department
that is based in the headquarter of AF in Stockholm.

It is important to prepare our interview questions as good as possible. To do so, we
carried out a pilot test on our interview questions in order to validate the reliability
of the questions. The interview process was conducted on-site during the first week
of the data collection phase. We interviewed six interviewees from the I'T department
who are not included in our later data collection. After doing this pilot, we updated
some interview questions, added new ones, and discarded others.

4.4.2 Interviews

Interviews are one technique for collecting qualitative data. They are used to col-
lect historical data, opinions or impressions about something and to identify the
terminology used in a particular setting [19]. There are several types of interviews:
structured, semi-structured, and unstructured interviews. Structured interviews are
in a form that the interviewer asks a set of predefined questions to the interviewee.
In unstructured interviews, the interviewer derives the questions from the response
of the interviewee in order to elicit as much information as possible about some
issue. Since unstructured interviews are costly, semi-structured interviews are more
common in many studies [42]. This type of interviews includes both specific and
open-ended questions. We also arranged short telephone interviews with the exter-
nal stakeholders.

Before we started our interviews, two criteria were set. The first one was to record
the interviews in order to use these records in our analysis. The second was that
all interviewees should accept to be contacted after the interviews in case of unclear
answers.

4.4.3 Interview Questions Content

This section discusses the four different sets of interview questions that were asked
to the stakeholders (see Appendix A, B, C) for the full interview questions. The
questions for the IS were divided into five different scoped areas. First, questions
one to four covered general background information about the interviewee such as
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role, experience, and knowledge of agile practices. Second, question five focused on
RE to understand how RE is implemented in the I'T department and which chal-
lenges and benefits exist in the RE process. Third, question six to seven focused on
ASD to understand which benefits and challenges emerge from implementing ASD
in the IT department. Fourth, question eight to thirteen focused on identifying the
communication channels between the stakeholders, challenges, and to suggest ways
to overcome these challenges. Finally, the last question was the ideal picture of the
IT department, from the interviewees perspective.

The managers were asked two questions that are related to the challenges of im-
plementing ASD in the IT department and about the challenges related to the
communication between the stakeholders, from their viewpoints.

The customers were asked six questions; each aims at understanding how he or she
communicates with the I'T department, how he or she writes the requirements and
what challenges relate to the communication with the I'T department and POs.
Two short questions were asked to two external stakeholders, a job seeker and an em-
ployer, over the phone. The questions aimed to understand how they communicate
with I'T department and which feedback they send to IT department.

4.4.4 Research Participants

Our sample size comprised of ten IS from the IT department, two customers, and
two external stakeholders. Two managers from the IT department were interviewed
as well for more information about challenges from implementing ASD and how
those challenges affect the communication with different stakeholders. The IS were
randomly selected from different development teams by a gatekeeper, which means
that the author had no personal relationship with any of the interviewees. The
selected IS had different roles in the department such as developer, tester, PO,
and UX. Moreover, the interviewees’ experience varies in between long and short
experience. In this research, individuals who have had worked for four years or longer
in the I'T department were regarded as long experienced as they experienced both
traditional and agile development environments. On the other hand, individuals
who have had worked for less than four years were regarded as short experienced.
The customers were also selected from the Mediation Department. Moreover, two
external stakeholders have been chosen randomly from one of local AF offices in
the Sweden to get insight into their experience in the communication with the IT
department. Table 4.1 shows our data sources in this research related to experience
in the IT department, where we grouped them as long experienced “L.Exp” and
short experienced “S.Exp”.

4.5 Data Analysis

One characteristic of research strategies is triangulation, which involves taking mul-
tiple perspectives to increase the validity of the findings [38]. In our research, we
designed our research questions and derived different hypotheses after reviewing the
literature. We did semi-structured interviews with different stakeholders in order to
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Position Experience | Label Way of contact
in Years
PO 9
Agile Coach 6
Tester 6 L.Exp Interview and Email
contact
UXx 5
Tester and test leader 4
Developer 2
Graphic Designer 1.5
Requirements Engineer 1 S.Exp Interview and Email
contact
Requirements Engineer 1
UXx 1
’ 2 Managers \ \ \ Interview ‘
2 Customers Interview and Tele-
phone contact
] 2 External Stakeholders \ \ \ Telephone contact ‘

Table 4.1: Data sources related to experience in the I'T department

investigate the challenges of using RE in agile. We derived some themes from inter-
views results which would relate to our hypotheses as shown. We have used data
triangulation in our research, through using several types of data sources to limit
the effects of one interpretation of one single data source. In section 4.3.3, we de-
scribe our methods of data collection and from which sources the data was collected.

For our research, we used thematic analysis to analyze the collected data. The-
matic analysis is one of the fundamental methods of qualitative analysis with the
aim of identifying, analyzing, and reporting patterns (themes) within data [43]. It
consists of five phases which are described in the following subsections.

4.5.1 Data Familiarization

The goal of this phase is to get familiar with data collected. The interviews have
been recorded, and some notes were taken as well. We did a summary of all the
interviews after listening to all recordings, and the content was reviewed to get a
deep understanding and to conduct a thematic analysis.

4.5.2 Initial Code Generation

In this phase, initial codes were created. Each interview transcript has been printed
out and reviewed again in order to link the data collected to our research questions.
We identified related parts, and they gave an appropriate label such as "Challenges
of RE in the agile environment', "Challenges of using agile", "Problems of com-
munication", "Communications channels". "Detailed requirement”, and "Business
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Requirement".

4.5.3 Searching for Themes

After initial codes were generated in the previous phase, we went through the
generated labels and identified common themes, which are: “Clarity of require-
ment”, “Responsibility”, “Prioritization”, “Flexibility”, “Resistance”, “Undetailed
Requirement”, “Lack of Knowledge”, “Release Frequency”, “Informal communica-
tion”, “Lack of Physical Communication”, “Testing” and “Use of Customer’s Rep-
resentatives”.

4.5.4 Reviewing Themes

In this phase, we reviewed the identified themes in the previous phase to ascertain
if the themes needed modification or if there was a need to include new themes. At
this point, there is no need to add new themes or update.

4.5.5 Defining and Naming Themes

In this phase, we identified the relation between the identified themes and our re-
search questions. According to that we categorized our themes into two different
categories: “Challenges of agile RE” and “Communication Challenges”

4.6 Threats to Validity

In qualitative research, there are five related threats to validity which are descriptive,
interpretive, theoretical, generalizability and reactive validity [44]. In the following,
we describe these threats and countermeasures we took in our research.

Descriptive Validity. For our study, there is some bias because gestures, pauses
or stress. All the interviews with all stakeholders were summarized and transcribed
after listening to the records in order to use the transcripts in the analysis. These
transcripts might be descriptively invalid because we might do not capture some
behavioral aspects which threatens the descriptive validity. To ensure this validity,
the recordings are used.

The interviews were conducted in English, however, we got some answers in Swedish.
We aimed to keep the meaning close to the original. However, some inaccuracy could
affect the meaning, because the researcher is not native Swedish speaker.

Interpretative Validity. In our study, there are different stakeholders. Before
we started our interviews with the stakeholders, we ensured that there was a shared
understanding of agile and communication between IS and customers as well as
communication aspects between external stakeholders. To increase validity, the re-
sults are discussed with the stakeholders in order to see if we interpreted something
wrong.

Since the researcher works in AF as an employment officer, it can be a threat to the
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research. The researcher has a view on the I'T department and has a background
about the studied problem. Moreover, the IS interviewees could hide some infor-
mation that could have a negative effect on the results because they know that the
researcher is working in AF.

In order to increase the validity, the researcher tried to keep the relation with IS
much formal and focuses on the related tasks.

Theoretical Validity. In our interviews with the stakeholders, we asked questions
in a slightly different ways in order to make the questions more understandable to
the subjects, e.g., by using examples. This construct in the interpretation is a poten-
tial threat to theoretical validity. We have also built our preconceptions according
to information from the I'T department that they lack good communication with
stakeholders. Thus this could threaten the validity of the research by interpreting
the received data from this perspective.

Another risk resides in the subjectivity of categorizing the challenges, such that
other researchers might come up with different categorizations.

Generalizability. In our research, we study a phenomenon in an organization.
Our finding may apply to similar organizations and can not be generalized to all
organizations. However, we used triangulation using different data sources such as
direct, indirect, and independent in order to strengthen the validity.

Regarding what we mentioned in Section 3.3, the organization is on the second level
of the AMM and the CMM. This low maturity could limit our conclusions even if
the participants have a good perception on ASD.

Reactivity Validity. The influence of the researcher on the interviewees and the

research setting is critical and can not be avoided. We implemented pilot interviews
in order to test and correct any biased questions.
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Research Findings

In this chapter, we present our findings for the questions mentioned in the previous
chapter. We cover our findings for RQ1 in section 5.1 and RQ2 in section 5.2.

5.1 Challenges of RE in Agile environment

In this section, we present our findings for the RQ1 (which challenges exist with
respect to implement RE-related activities in ASD). These challenges are illustrated
in following sections. The most frequent challenge is Unclarity of Requirements,
which was highlighted by seven of ten interviewees.

5.1.1 Clarity of Requirements

In the IT Department, the challenges related to clarity of requirements play a critical
role, because they affect the development process. Seven out of ten IS interviewees
(four L.Exp and three S.Exp) receive unclear requirements from customers or their
representatives. According to the interviewees, the lack of clarity of requirements
comes because of different factors, namely Lack of the Domain Knowledge, Unde-
tailed Requirements, and Lack of Experience of Writing Requirements.

Lack of Domain Knowledge. As mentioned previously, the requirements are ob-
tained directly from customers or from their representatives. Three IS interviewees
with S.Exp stated that requirements are received in a business form and are often
written in a complicated way. In many cases these requirements are in need for
more time and effort to be analyzed and converted into technical requirements to be
understandable and usable by team members. For example, one interviewee said:
“The requirements are written in ReQtest by some administrator. When I get
notice about the new requirements from the administrator, I read them, and in
most cases, they are complicated”
Another interviewee stated that the received requirements from the customers are
business requirements. The orders come verbally from the customers where in sev-
eral cases, the interviewee is forced to make different contacts with Requirements
Engineers from different teams to get more knowledge about the customer’s need.

The two customers we interviewed confirmed that they send the requirements in

the form of business requirements. The second customer stated that, although he
sends the requirements in a technical form, the rest of the customers do not have
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the knowledge about technical requirements. In other words, he emphasized on the
fact that most the customers send their requirements in a business form. In sum-
mary, requirements authors currently formulate requirements in a way that is not
understood by the development teams.

Undetailed Requirements. Five IS interviewees (three L.Exp and two S.Exp) who are
two testers, two UX, and one developer, stated that the requirements received from
the POs are undetailed and in need for extra discussion. The discussion provides
more information about the received requirements before starting the development
process. The developer pointed out that they have a Requirements Analyst who
works on the received requirements from the POs to make them understandable
and more detailed to the development team. However, he said that the require-
ments are still complex because of the integrations between different systems which
make the requirements complex and hard to break them down.

Lack of experience of writing Requirements. Three IS interviewees, two testers, and
one UX mentioned that either the received requirements are not written in a good
way to be understandable, or the requirements are not ready to be used. This means
that the customer needs are unclear. They added that the POs lack experience in
writing the requirements. One tester stated that the received requirements are very
big. The big size of the requirements needs much time to be implemented. This
leads to an inability of delivering a working product by the end of the sprint which
is a direct conflict to the agile practice of delivering a working increment after each
sprint. Other interviewees pointed out that they receive the requirements verbally
because the customers do not have experience in writing technical requirements.

5.1.2 The Use of Customer Representatives POs

IT Department receives the requirements from different sources such as POs and
customers, see Figure 3.1. Seven IS interviewees (four with L.Exp and three with
S.Exp) stated that they receive the requirements from POs, who deliver the require-
ments to be analyzed and discussed by the Requirements Analysts or Requirements
Engineers. The interviewees pointed out that they do not have a direct contact with
the customers and therefore also no feedback from the customers.

Several POs work on different products in the same team. They have not a prior-
itized product backlog which leads to a big conflict in the communication between
the development teams or inside the team. One interviewee who is a PO mentioned
that they do not have the opportunity to create enough physical communication
with the customers in order to get feedback in the earlier stages of the development.
The PO suggested that the whole development teams should meet the customers
to get the feedback. The customers on the other side pointed out beside their lack
of knowledge of the technical requirements or agile methodology, there is a lack of
communication between them and the development teams where in many cases the
customers did not send any feedback for a delivered product. In addition to that,
the customers stated that because of the overlapping between the delivered order
for development and preparing for the next order, there are limited chances to send
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feedback.

Three IS interviewees (two with S.Exp and one with L.Exp) stated that the orders
come from the customers to the development teams where Requirements Engineers
receive them and make them clear before the development process. This means
that having the Requirements Engineer role from traditional development helped to
overcome the difficulties introduced otherwise.

5.1.3 Too Much Flexibility

The IT Department suffers from too much flexibility which affects the communica-
tion inside the teams or between the teams. They transferred to ASD since 2014,
but they still suffer from undecided work practices. Five IS interviewees (three with
S.Exp and two with L.Exp) stated that they suffer from this flexibility because ev-
eryone can decide the work methodology without any guidelines. One interviewee
said:

“We skip the analysis meeting recently because we are a small team and we are

close together”

While another interviewee said:

“We do not have any working way to manage our work. Fveryone decide which

strateqy to be used”

This flexibility affects the process by developing uncompleted products to the cus-
tomers, providing that everyone decide how to work and when to develop. One
interviewee said:

“Fveryone takes a small part or feature and work on it, and we have totally seven
features which are not finished yet (everyone works on his own) so, there are no
completed features”

The amount of team members is another type of this flexibility challenge. In IT
department, there are between 26 to 30 development teams. Some teams consist
of eleven members where others consist of four members. This variation of the
team building affects the coordination of the teams. One interviewee from a team
of eleven members stated that the teaching of agile takes a long time to be under-
standable because of their team size, where another interviewee from the team with
four members emphasized that they suffer from not updating the requirements in
case of actual updated on the requirements. This interviewee refers this problem to
the small team size. Hence, the differing team sizes result in very different problems

that can’t be addressed centrally.

5.1.4 Understanding of Agile Still Weak

As we mentioned previously in section 5.1.3, the I'T Department started use agile
since 2014. However, some employees in the department, the highest level in the
organization and many customers still have a lack of awareness of agile. Though the
problem of the awareness of the agile exists, the I'T department has only one time
published and distributed a brochure about agile to spread the knowledge among
all the employees in the department. All the interviewees and the management
level stated that the agile practices in the IT department are not implemented

27



5. Research Findings

consequently enough. One IS interviewee with S.Exp stated that they started ASD
in her team three months ago. Another one with L.Exp stated that they do not
have a Scrum Master. Where the third interviewee with L.Exp stated that they do
not do enough tests through the development process. He said that:

“We test by the end of the sprint. We still don’t have an agile mentality”
Although the management level in AF is not agile, they decided when and how
products shall be delivered. Two of the managers in the I'T department and four IS
interviewees (two with S.Exp and two with L.Exp) emphasized that the top level in
the organization is not agile. One interviewee said:

“We still have certain processes within the organization that aren’t really agile It
means that sometimes you have to wait for a decision from the highest level within
the organization to do something”

An additional challenge is what could be called a low release frequency. This chal-
lenge can be referred to two main reasons. The first reason is a previous decision
from the management level in AF, which restricts the delivery per year to only
four times. Thus, the IT department can deliver only something working to the
customers every three months. Six IS interviewees have confirmed this fact. The
second reason is that many customers lack agile knowledge. Therefore they do not
know about the frequent release, or providing feedback frequently to the I'T depart-
ment. Related to that, many teams in the I'T department moved toward Kanban

methodology instead of Scrum because as they said:

“We are not limited with two weeks’ sprints”
Furthermore, there is still resistance toward implementing agile inside the depart-
ment. Five IS interviewees (four with S.Exp and one with L.Exp) pointed out that
they still have Waterfall mentality in their teams or they still working Waterfall
and did not move to agile. The Waterfall mentality is represented in the existence
of Requirements Engineers or Requirements Analysts. And it also appears clearly
through implementing test cases by the end of the sprint which means, according to
the interviewees, that many bugs exist while they do not have time to do changes
and updates.
In summary, the IT department has introduced agile in order to overcome challenges
they faced from implementing traditional development methodology. However, they
have not implemented the agile work methodology properly.

5.1.5 Prioritization of Requirements

The last challenge related to RE in ASD is a lack of requirements prioritization.
Four IS interviewees stated that the received requirements from the customers or
their representatives are not prioritized. In addition to the four interviewees, two
customers confirmed that they send the requirements without prioritization. These
requirements come in the form of a big order from different customers, which make
the development teams confused about the priority of different requirements. The
development teams take responsibility for prioritization and from their side try to
prioritize the requirements which means more time, effort and uncertainty about
the prioritization process. Hence, the development teams should interpret the cus-
tomers’ need and take responsibility for prioritization; they do not always present the
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actual customers’ need, which leads to delays in the development process. Although
prioritization is not necessarily a compulsory principle in agile, the availability of the
customer is essential for planning which set of requirements need to be implemented.

5.2 Communication with Stakeholders in agile en-
vironment

In this section, we present our findings for the RQ2 and how the challenges, which
identified in the (section 5.1), are related to the communication with the stakehold-
ers.

5.2.1 Communication with Customers

IT department lacks the physical communication with the customers. Seven IS
interviewees stated that they do not have any physical communication with the cus-
tomers. Instead, they communicate with the POs. Moreover, the results show also
that there is a lack of the communication between the customers and the develop-
ment teams because many customers lack the understanding of technical issues. In
other words, the customers avoid making communication with the I'T department,
because firstly, they do not have the time to follow up their orders and secondly, they
lack the understanding of technical issues. In both situations, there is reluctance
because the customers think that they cannot help through their feedback.

5.2.2 Communication with External Stakeholders

The communication with the ES exists in a few occasions where the I'T department
needs to conduct user tests with them. Five IS interviewees with L.Exp stated that
there is a lack of the physical communication with the ES. However, the interviewees
recited that the I'T department often gets a negative feedback from the ES due to the
weak relationship between them and the AF. The IT department started to use UXs
to contact the job seekers and employers, to get more feedback on a delivered issue.
For triangulation of data, we conducted three phone interviews with two ES. Both
acknowledged that there is a lack of physical communication with AF, especially
with the IT department. They suggested having periodic meetings with the IT
department to discuss the latest updates and the external stakeholder’s needs.

5.2.3 Communication with Internal Stakeholders

Communication inside and between the development teams faces challenges. All the
interviewees stated that they have a good relation between each other and between
their teams. Nine of them stated that they have different meetings such as daily
stand-up meeting, weekly meeting with POs to follow up the development process
and synchronization meeting with other teams. Regardless the good relations, the
large number of teams makes it hard to create efficient and effective communications
between the teams. This low communication efficiency was pointed out by the
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interviewees; they highlighted that it is hard to know which team is responsible for
a specific product. The interviewees stated that the existing number of teams in the
IT department (30 teams) makes it hard to get information about some product.
As mentioned, they face difficulties to know which team is responsible for a product.
This challenge affects the development process and slows it down.

5.2.4 User Testing

User testing is another issue related to communication with external stakeholder.
Four IS interviewees stated that user testing is done by the UXs who get contact
with the ES to test some delivered issues. However, the interviewees stated that
this type of communication is not enough and the ES should be more involved from
the start of the development process in order to get earlier feedback.

30



O

Discussion

In this Chapter, we discuss the findings of our research, which are presented in
Chapter 5, and link these findings to the related literature presented in Chapter 2.
This chapter consists of two sections. In the first section, we discuss the challenges
of using some RE activities in an agile environment (see Table 6.2), while in the
second, we discuss how the discovered challenges from implementing RE in the agile
environment affect the communication with stakeholders (see Table 6.3). Table 6.1,
classifies which challenges should be seen in a purely agile context and which ones
are more generic for RE.

Agile Context Generic RE

- Undetailed Requirements - Lack of Domain Knowledge

- The Use of Customer Representatives | - Lack of experience of writing Require-
POs ments

- Too Much Flexibility

- Prioritization of Requirements

- Understanding of Agile Still Weak
- User Testing

Table 6.1: Challenges in agile context vs generic for RE overall

6.1 Challenges of RE In Agile environment

If we take into consideration that using agile in the I'T department started in 2014,
as well as the size of the department, it can be concluded that using agile in the I'T
department is immature. As we mentioned in section 2.5.1, agile at the department
is on the second level of the AMM [32]. They implement some agile practices such as
using POs, Scrum meetings and Sprint meetings. However, they still lack the knowl-
edge about all agile practices. Two reasons are standing behind this problem. The
first one is that the employees in the department have not gotten enough training
on how to implement agile successfully. The second reason is that the management
level in the organization lacks the domain knowledge about agile which affects the
successful implementation of agile.

In addition to maturity fact, the I'T department implements both traditional and
agile RE activities. On the first hand, some traditional RE activities such as elicita-
tion and analysis of requirements are used in the I'T department. They still use some
traditional RE aspects such as the roles of Requirements Engineers or Requirements
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Analysts to overcome some agile challenges such as prioritization of requirements or
unclear received requirements. On the other hand, the department uses agile RE-
related activities such as user stories and acceptance testing. According to Paetsch
et al. [8], implementing agile RE-related activities needs highly skilled people be-
cause of the vague definition of development processes, while traditional approaches
provide more guidance to do the right thing.

The IT department faces several challenges when implementing RE-related activ-
ities in the agile environment. Two reasons could stand behind these challenges.
The first reason is the low level of maturity of agile in the department. The second
reason is that the employees in the department are not skilled in implementing these
activities.

Table 6.1, classifies which challenges are in agile context and which are generic
for RE. One of these challenges, which affects the I'T department, is clarity of re-
quirements. In Chapter 5, three different factors that were related to clarity of
requirements were identified. The first one is lack of the domain knowledge, which
was mentioned by short experienced interviewees, ones who had less than two years
of experience in the IT department. Although this factor was confirmed by the
customers themselves, while long experience employees did not even mention it.
This challenge is a general RE problem and not related to agile because the lack
of domain knowledge can affect any development process even if the implemented
process is agile or Water-fall model. It could be concluded that the long experienced
IS have either improved and developed a good relation and better communication
mechanisms with the customers or they have gained more domain knowledge over
time. This enabled them to understand the received requirements regardless of their
form. Our finding matches the results drawn by Maiden et al., [45], which state that
domain knowledge is needed to avoid requirements misunderstanding, which leads
to poorly produced systems. Moreover, Sillitti & Succi [15] argue that poorly pro-
duced systems are caused by the absence of feedback about the delivered products.
By comparing our finding with Sillitti & Succi’s finding, it is possible to argue that
lack of domain knowledge is the reason standing behind Sillitti & Succi’s finding.
In other words, developers who do not understand the requirements cannot provide
valuable feedback. An improvement to the third level of CMM could also tackle this
challenge, by implementing trainings that allow employees to fulfill there roles, in
this case to train their domain knowledge."

The second factor is Undetailed received requirements. This challenge is related to
agile context, where implementing agile means less documentation, therefore, the
received requirements from the POs are undetailed.

Some teams in the I'T department use Requirements Analysts to make the received
requirements understandable through implementing a classical way of development,
which means more requirements breakdown and more detailed documentation. Us-
ing Requirements Analysts means also that a traditional development concept is
utilized in the agile environment. In other words, the IT department overcomes
some agile challenges through implementing the traditional development methodol-
ogy.

The last factor, lack of experience of writing requirements was mentioned by long
experienced interviewees. This factor suggests that lack of experience in writing
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requirements from customer’s side is causing lack of clarity in the received require-
ments. Hence, regardless of the receivers’ domain knowledge, a substantial effort is
needed to understand the requirements. It can be concluded that this challenge is
related to RE. This might also be related to the fact that the general maturity of the
organization’s software development process is rather low, as discussed in section 3.3.

The second challenge of using RE in the agile environment is the involvement of
POs. This challenge is related to Agile context because using POs is agile concept.
In agile environment, there is a direct contact with the customers which is missing
in the IT department. This gap in the communication with the customers could
be happened in the department because they do not managed to implemented agile
completely. The related work emphasizes that having on-site customers or customers
representatives is a problematic area in agile RE [10],[9]. Moreover, involving a real
customer in agile development is often not performed in a good way [46]. Using ei-
ther POs or real customer is a complicated dilemma, since a perfect communication
would not be achieved either due to the indirect communication through POs or due
to the incomplete involvement of the real customer. The IT department confirmed
that using POs instead of real customers creates a gap in the physical communica-
tion between the development teams and the customers. As a result, the delivered
products do not, most of the times, match the customer’s needs. Moreover, since
different POs work on various products on the same team, significant conflicts in the
communication between members of the same team or other teams were generated.

One interesting finding in this research is too much flexibility which is related to
agile context. The IT department planed to implement agile in an effective way,
but they instead have not planned enough to implement agile completely and cor-
rectly. This challenge comes because of implementing ASD and would not appear in
traditional software development. The IT department implements ASD in order to
make a change, but they in the department lack guidelines and therefore decide how
to work by themselves without following established agile practices. Marchenko
and Abrahamsson [27] identified some challenges related to Scrum practices such
as lack of management over individualism. The lack of management increases the
individualism and lead to too much flexibility. Therefore, the effectiveness of the
development process is affected, where every member of the team decides how to
work, and when to develop a functionality.

Weakness of understanding of agile has a negative impact on the development pro-
cess and causes poorly delivered products. The weakness of understanding is evi-
dent among the customers, IS, and the top management in the AF. The customers
lack the knowledge about agile practices such as face to face communication and
continuous feedback, while the IS have some understandings but still not enough.
Ultimately, people from the top management in the AF have no knowledge about
agile practices resulting in limiting the delivery of software products to four times
per year. The weakness of understanding in agile resulted in creating a challenge
of low release frequency. This lack of understanding in agile practices across the
different stakeholders seems to have significantly affected the development process
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and the communication.

The final challenge of using RE in agile we discovered is prioritization of require-
ments. This challenge is related to agile context where in many agile processes,
prioritization is done with the customer which means that it does not have to be
that all requirements are prioritized, but instead the customer has to be available.
According to Ramesh, Cao, and Baskerville [4], requirements prioritization supports
the analysis by identifying the valuable requirements. The POs do the prioritization
through collaboration with the development teams [4]. The IT department receives
unprioritized requirements in form of business requirements. Some of the develop-
ment teams try to prioritize the received orders which means more wasted time,
effort and uncertainty about the prioritization process.

Our findings related to RE in agile environment encourage the devotion of more
time of training to the IS on agile practices. This could increase the effectiveness of
the development process. Moreover, the customers and high level management in
AF should be introduced to the agile practices that are being implemented in the
IT department and ensuring that they are committed to agile.

Agile RE challenges Related literature
Clarity of Requirements [45], [15]

The Use of Customer Representatives POs || [10], [9], [46]

Too Much Flexibility [27]

Understanding of Agile Still Weak

Prioritization of Requirements 4]

Table 6.2: The research finding: Agile RE challenges and the related literature

6.2 Communication with Stakeholders

Our results presented in section 5.2 show that the I'T department suffers from lack
of communication with different stakeholders. Since agile practices motivates good
collaboration between different stakeholders, it is therefore seen as the best solution
for overcoming communication problems manifested within software development
teams [17]. According to Sillitti and Alavi [6],[20], lack of communication between
the stakeholders leads to failures in the development process and can have serious
consequences in meeting customers’ expectations. This is aligned with the results
drawn in our research since the I'T teams were experiencing failures in the develop-
ment process.

The following paragraphs give insight about the communication between different
stakeholders, namely customers, external and IS.

Firstly, regarding communication with the customers, there is an absence of a phys-
ical communication between them and the IT department. The customers do not
have enough time to follow up their orders, and they lack the understanding of
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technical issues. These two factors create a gap in the communication between the
customers and the IT department.

According to Table 2.1, customer availability is one of agile RE challenges. The pro-
posed solution for this challenge is to have a Proxy customer role from customer’s
side, who is responsible for communication with development teams [13]. Based
on the inputs of this study, it can be proposed to create a new role in every de-
velopment team through assigning an ambassador to collect feedback directly from
the customers. The ambassador can be one of the team members or a newly as-
signed member. The ambassadors should have sufficient domain knowledge, as they
have to be able to understand the business view. This solution could enhance the
communication between the customers and the IT department and minimize the
dependencies on the POs. As a result, the customers’ expectations are more likely
to be met. One risk from this solution is the absence of the ambassador because of
sickness or leaving the company. This problem can be solved by having a backup
ambassador who can take the responsibility.

Secondly, the communication with the ES is weak and in need for more devel-
opment. According to Trust Barometer and AF report [47],[48] the relation between
AF and job seekers suffers from a low level of trust, because of the shortage of
provided services. While the AF report was published before the agile transition,
several interviewees still mentioned that the relation between AF and ES is in need
for development. This negativity in the relation between AF and ES affects the
development process in the I'T department, which can be measured in the negative
feedback or lack of this feedback. The IT department started improving the relation
with the ES through using UXs to involve ES in the development process, mainly for
user testing. In addition to that, the department uses Usabilla (see section 3.7) to
communicate with ES to get the feedback on delivered products. However, several
interviewees mentioned that these actions did not lead to improved communication
with ES. The interviewees from the I'T department propose involving ES early in
the development process. Moreover, the ES recommend having periodic meetings
with the I'T department to participate in the development process.

Lastly, the improvement in communication between the IS is a direct result of car-
rying out an assortment of meetings, such as stand-up and synchronization, which
increases the formal communication within the teams. Moreover, the I'T department
has an open office space. Therefore the obstacles were removed to have direct com-
munication with the team members. However, communication between the develop-
ment teams faces some challenges because of a large number of development teams
and the structure of these teams. The large scale of the IT department hinders
the communication among IS as well as among other stakeholders. The intervie-
wees from the I'T department emphasize the importance of developing a knowledge
database which contains information about all development teams and that guide
all development teams to find information quickly about the development process
as well as the development teams in order to simplify communication between the
teams. Interestingly, this would mean introducing more documentation, in contrast
to the ideas of agile development. Another proposed solution for communication
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problems inside the teams is to have a small team composition. This is in line with
the findings of Sillitti & Succi’s [6] who write “small teams are more agile than large

teams.”

The IT department at AF, as a part of a Scandinavian organization, has a strong
focus on formal communication [49]. Still, it can be clearly noted that the IT de-
partment has improved and relied on its informal communication thanks to the
implementation of agile. Hence, organizations implementing agile practices seem to
benefit from increased informal communication even if they have a culture of strong

formal communication.

Communication with Stakehold-
ers

Related literature

Communication with Customers

[13], [2], [1], [17], [16], [18]

Communication with EX

[47], [48], [2], (1], [17], [18]

Communication with IS

(6], [49], 2], [1], [17], [18]

Table 6.3: The research finding: Communication with Stakeholders and the related

literature
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Conclusion

According to related work, there are several challenges associated with using RE in
an agile environment. Those challenges could have an adverse effect on the com-
munication with stakeholders. However, there is a lack of publications that study
how communication with stakeholders and the use of RE in agile development are
connected.

In this research, we presented our results from a case study with the I'T department
in AF, the Swedish public employment agency. The challenges of using RE-related
activities in ASD have been studied, and the effect of these challenges on the com-
munication with different stakeholders has been investigated.

It can be concluded that the studied organization is not agile enough and they
still mature. Using agile in the studied organization is in the second level of the
AMM maturity scale. They are learning from previous projects success and failure.
However, they do not focus on practices related to the customer satisfaction, com-
munication improvement and software quality.

The research shows that there are several challenges from using RE in an agile en-
vironment, which affects the communication with stakeholders. Those challenges
are not related to the agile context and are generic for RE (see Table 6.1). These
challenges were examined in this research which shows that communication with
different stakeholders is, negatively, influenced by these challenges.

One key challenge that relates to agile context is a lack of direct contact between
customers and development teams. Additionally, while communication with ES is
still weak, communication with IS needs more improvement. Existing communica-
tion links between development teams and different stakeholders are weak and affect
the quality of delivered products.

Another challenge identified in this research is a lack of awareness and adoption
of agile methods. Our research shows that agile practices need to be implemented
by different parties which are high level of management; development teams; and
customers. First, the high level management should have a general awareness of
agile practices in order to give enough space and flexibility for development teams
to implement agile in best practice, and to avoid the limitation of product deliv-
ery. Second, development teams, which are mainly responsible for implementing
agile practices, need more training and coaching to be able to conduct agile in most
efficient and effective form. Development teams should be able to lead the agile
practice within the organizations and should have enough knowledge to guide their
customers through the development process. Last, customers need to be agile in
order to deliver requirements and continuous feedback in an appropriate manner.
We conclude that some agile practices in the organization are not managed to be
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implemented in a good way or not implemented completely. The studied organiza-
tion needs more training to get agile practices completely implemented.

The challenges related to generic RE are lack of domain knowledge and lack of ex-
perience of writing requirements. On the first hand, the lack of domain knowledge is
a general RE problem and not related to agile. Moreover, lacking of knowledge can
affect any development process. On the other hand, lack of experience of writing
requirements causes lack of clarity of requirements which causes wasting time to get
understand the requirements. To solve these challenges, the employees need more
training in order to increase their knowledge about RE [45].
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Appendix 1

Interview Questions with Internal Stakeholders
Which role do you have in the organization?
How long have you worked in this role?
What agile practices do you use?
Which product are you working with? (in case they just say the name of the
product). So maybe prepare some follow-up questions (how many developers?
How is requirements engineering done in your team for a specific product?
(a) Where do requirements come from? What form? Tools?
(b) Do you think the tool fails to address few issues? What are they?
(¢) What do you do with the requirements received? Refine/break them
down?
(d) Do you reuse requirements? How?
(e) How do you manage changes in requirements?
(f) How do you manage unclear requirements? How is it clarified? Make
assumptions?
(g) What challenges and benefits do you encounter with the current require-
ment process? How can challenges overcome?
(h) What benefits and challenges exist while working together with require-
ments and user stories? How can challenges overcome?
What benefits of agile in AF work are? in case you know what happened
before using agile.
Which challenges exist through using agile in the organization?

. What kind of customers has AF?
. Which communications channels use AF to communicate with those cus-

tomers?

How much of informal communication do you rely on?
Which problems in communication with customers appear?
Which changes are planned to overcome those problems?
Which aspects of communication with customers work well?2
How would the ideal picture look like?
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Appendix II

Interview Questions with Customers
How do you come up with your requirements?
Have you any contact with external stakeholders?
Which background do you have about Agile?
How do you communicate with the I'T department?
How often provide you feedback for delivered issue?
Is there any problem related to the communication with stakeholders?
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Appendix III

Interview Questions with External Stakeholders
1. How you provide your feedback?
2. Which relation do you have with AF?
3. Have you any contact with the I'T department?
4. Is there any challenge related to communication with the I'T department?
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