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Feasibility analysis of Scaled Agile Framework for a high-tech company
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ABSTRACT

Agile project management has recently become very popular within software
development industry and now a lot of large organization tend to adopt agile in the same
trend. While Agile itself is not meant for the large organization. Then, large-scaled
Agile has been introduced in order to overcome the problem. Our aim for this study is
to analyze the feasibility to apply, one of the most famous, Large-Scaled Agile
Framework (SAFe) to one of a big high-tech company which already went through the
Agile transformation. We conducted our research by using the interview as our main
method of data collection. We aim to gather data from people from a different role and
different level within the organization in order to get the diversity of information. Then
we conducted data analysis to identify their current challenges with their Agile. We
found out that SAFe is a very well defined framework consists of many useful concepts.
SAFe also gave us a better understanding and enlighten us on how to scale up Agile
within a large organization. Lastly, our finding indicated that nowadays large
organization with agile methodology are still having trouble with applying Agile with
high-management level.

Key words: Project Management, Non-Traditional Project Management, Agile,
Scaled Agile Framework, Large-Scaled Agile
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1 Introduction

In this section, first we explain the background of our master thesis. Second, we
present aim and research questions. Third, we describe the delimitation of our study.
Lastly, the structure of the paper is described.

1.1 Background

Due to high competition in the software development market, more pressure is placed
on organizations to deliver software faster, be more flexible due to changes of client
needs, and have high quality at the same time (Paasivaara et al., 2018). Otherwise, these
organizations will become extinct, no matter their size, intelligence, or strength
(Leffingwell 2015). To adopt Agile development methods have become more and more
popular in software development organizations around the world, in both small and
large organizations (VersionOne, 2016). The Agile method is known for empowering
the employees, allow for change to serve uncertainty in clients need, focuses on
business value, focuses on users, enables reducing lead times, improves quality, and
helps organizations adapt faster (Livermore 2008; Petersen and Wohlin 2010). In
addition, Agile software development is flexible and fast due to the iteration
development and has fast and close feedback from clients (Stettina and Horz, 2015).

The Agile software development method is originally developed for small teams and
projects which does not fit for large organizations. However, the trend of adopting Agile
in large organizations has increased significantly during the recent years (Leffingwell
2007; Scheerer, Hildenbrand, and Kude 2014). Referring to the largest relapse survey
on Agile transformation, the State of Agile Survey (VersionOne, 2016), 43% of the
self-selected respondents worked in development organizations for more than 50% of
teams using Agile, and 62% of 4000 respondents came from an organization with over
hundred people in software development industry (Paasivaara, 2017). Even if the
survey is not scientific, it illustrates that a large number of big organizations that use
Agile as their method to manage their projects. However, transforming a large
organization to Agile development is challenging (Paasivaara et al., 2013). Dikert et al.
(2016) presented a systematic literature review, which showed the lack of research
studies on how to conduct a successful Agile transformation in large organizations. The
results from the systematic literature review showed that only six scientific papers
studied large-scale Agile transformation, with almost 90% of papers were experience
reports written by specialists (Paasivaara et al., 2018).

Large software development organizations often have a significant number of big
projects, and most of them are globally distributed where they need to coordinate and
collaborate between different development sites. Scaling an Agile project method is
not easy, and many challenges arise due to collaboration and communication between
Agile teams, as well as the challenge of projects distributed over different time zones
and culture (Leffingwell, 2007).

Many Agile specialists introduced scaling Agile frameworks to manage Agile in a large
organization such as Scaled Agile Framework (SAFe) (Leffingwell, 2018), Large-scale
Scrum (LeSS) (Larman and Vodde, 2018), and Disciplined Agile Delivery (DAD)
(Ambler, 2012). All of them have great success stories presented on their web pages.
However, these scaling frameworks are still lacking empirical scientific studies on how
to be implemented, what kind of challenges are present, and how to overcome those
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challenges. As reported by the State of Agile Survey (VersionOne, 2016), the most
popular scaling framework among these three is the Scaled Agile Framework (SAFe).
In this case, our study focuses mainly on how large-scale organizations work with large-
scale Agile methods (e.g., SAFe).

1.2 Aim and Research questions

The aim of this paper is to start to fill the gap of large-scale Agile research and literature.
By studying the possibility of how scaled Agile works with scaling the Agile framework
and answer the following question;

o RQ1: How are Agile approaches currently used in large software development
organization?

o RQ2: What are the challenges in current agile approaches?
e RQ3: How can scaling Agile framework support current Agile approaches?

o RQ4: What are the challenges and impact by applying scaling Agile framework
in software development organizations?

e RQ5: How could such a new framework be implemented in a current Agile
organization?

1.3 Delimitations of the study

However, this research paper has some limitations due to a single case study based on
one organization. The focus of this paper mainly studies the environment and current
situation in the case study R&D department in a high technology company which we
will call company “AiTea” throughout this paper. In addition, the topic of large-scale
Agile is still lacking empirical studies to prove the success on how to implement Agile
in larger organizations.

1.4  Structure of paper
This paper is structured into ten different sections which illustrate in Figure 1 below.
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Section 2: Theoretical eProvide related literatures which will answer
Framework RQ3

Section 3: Methodology ¢ Describe research methods

Seenlo B eSS e e eExplain details of the single case study

Section 5: Empirical Data RQ4

eAnalyze the results which will answer RQ3 and

Section 6: Analysis RQ5

Section 7: Discussion eDiscuss the results and analysis

Section 8: eProvide recommendation which will answer
Recommendation RQ5 as well

Section 9: Conclusion eConclude the paper

Figure 1:Structure of paper
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2 Theoretical Framework

In this section, we discuss related previous work and literature. First, we explain the
Agile principle and Agile software development. Second, we explain the definition of
large-scale Agile development. Third, we describe portfolio project management.
Fourth, we explain scaling Agile software development frameworks. Lastly, we
describe change management.

2.1  Project Management

Project management, according to the Project Management Institute (2017), is the
application of knowledge, skills, tools, and techniques that the leader apply to the
project in order to drive the project to meet the requirements and reach the outcome.
While Wysocki (2014) added more business perspective and defined project
management as a common-sense approach that gets client involvement to meet the
needs and be able to deliver the expected business value. Project management is not
something new that just happened during the last couple of decades but it has been used
for hundreds of years. There is many evident and examples of outcome in the past e.g.
Pyramid, Great Wall of China, Taj Mahal, etc. (PMI, 2017).

“One size does not fit all”, meaning that, there is no standard project management
approach that works for every project (Wysocki, 2014). There are many project
management approaches, the way to manage and plan the project, that was introduced
after the 1950s. The traditional project management, or usually referred to as waterfall
methodology, is the most well-known approach. This traditional method runs the
project in sequential linear process (Wysocki, 2014). And then, there is the non-
traditional project management which progresses in several iterations. One of the most
famous non-traditional approaches is called Agile methodology. Agile methodology is
commonly used in a more complex project where what is needed is not clearly defined
(Wysocki, 2014). In this study, we will focus on the non-traditional project
management, the Agile project management methodology.

2.2 Principle and Agile software development

Agile methodologies have become more popular and widespread during this last decade
in software development organizations. Agile methods were evolved to overcome the
weakness of traditional software development models (Hoda, Kruchten, and Marshall,
2013). Since organizations need to adapt themselves to move faster and be ready for
high competition in software development market. Under these situations,
organizational agility is a key success in the market. To achieve agility, organizations
need Agile methods.

In 2001, Agile software development was first coded over “Agile Manifesto” by Martin
Fowler and Jim Highsmith.

The Agile Manifesto (Fowler and Highsmith, 2001)

“We are uncovering better ways of developing software by doing it and helping others
do it. Through this work we have come to value:
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« Individuals and interactions over processes and tools
» Working software over comprehensive documentation
« Client collaboration over contract negotiations

+ Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the left
more”

The Agile Manifesto has been the guideline foundation for all Agile project
management (Wysocki, 2014). Furthermore, the Agile Manifesto defined Agile
principles as empowered and persuaded software developers, depending on
uncomplicated design and technical exquisiteness, create business value due to short
iteration deliveries to clients (Dingsgyr, 2012). The core principles are a self-organizing
team and to allow for a change in requirements at any phase of the development process
(Wysocki, 2014). In addition, clients also play a big role in the development process by
giving comments, feedback, or reflection that can lead to more satisfaction with the
product outcome (Barbee, 2013).

Barbee (2013) identified three key features to Agile software development which are
iterative, incremental and dedicated team. These key features are encouraged based on
an Agile principle which is dominated by the Agile Manifesto (Fowler and Highsmith,
2001). First, iterative is a process that repeats periodically for short periods of time
(e.g. every two or three weeks). This work period refers to iteration, in practice the work
period can be one week, two weeks or even four weeks depend on each team or project.
The length of the iteration can also depend on their business model or team’s maturity
of Agile. For example, teams new to Agile should probably start with longer iteration
and then shorten down as their experience grow. Hence, there is no ideal iteration
length. During these iterations, the project team works on accomplishing the results
while the clients get a short-term impression of where the product is going instead of
having to wait a long time for the final result. Second, incremental is to develop one
piece or feature of work at a time. In the next iteration, the team will work on another
piece of work. At the end of each iteration, a small part of the product is delivered to
the client in order to show and get fast feedback from clients. Third, dedicated team
(development team) means all team members work full time and focus on one project
at a time. Figure 2 shows the concept of Agile key features.

Figure 2: Concept of Agile key features (Gitscrum, 2018)

According to Dikert et al. (2016), the most popular Agile methods nowadays are Scrum,
Kanban, and Extreme Programming (XP). Scrum is a method that highlights a project
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management perspective of Agile software development (Schwaber and Beedle, 2002).
Scrum is a lightweight framework with iterative development and operated by using
backlog (McKenna, 2016). While Kanban is a method which focuses on having the
right work done at the right time and aims to improve the current working process by
using Kanban board. In addition, Kanban tends to reduce waste in every step (Lei et al.,
2017). For example, developers do not develop unnecessary features and do not
implement more than they can test. In comparison, one big difference between Scrum
and Kanban is the Scrum’s backlog and the Kanban board. The backlog will promote
time-boxed sprints and the way that work is pulled in batch while Kanban board, on the
other hand, promote continuous delivery and work is pulled into pieces. The XP method
Is a set of processes that permissive efficient incremental development (Beck, 1999).
Many of Agile software development implementation tend to mix these methods in
some way (Fitzgerald et al., 2006).

When transforming to an Agile way of working, there is a significant change in role
and responsibilities. In the traditional way of working, decisions are made from top-
down or hierarchical. However, an Agile way of working tends to get rid of hierarchy
and focuses more on uniting people to work together (Moreira, 2013). Since Scrum is
widely used in many organizations, this paper aligns the Agile roles with Scrum roles.
In Scrum refers to a group of people who are dedicated and work together to deliver
client value that they committed within a sprint as Scrum Team (Moreira, 2013). A
scrum team includes three roles which are Scrum master, product owner, and
development team. The Scrum Master is the one that acts as a coach or servant leader
to ensure that everything is understood and implemented correctly by the Scrum team.
In addition, this role also plays a key role in order to enable an Agile mindset to the
Scrum team (Moreira, 2013). The Product Owner (PO) acts as the voice of clients.
The PO must understand and be able to prioritize client needs or requirements which
are also called a product backlog. To create a meaningful user story (a short and simple
description from customers perspective for a new feature) to product backlog for the
development team to work with (Moreira, 2013). The Development Team is a cross-
functional team of engineers which can include programmers, testers, software
architectures, and technical writers. Such teams are considered as self-organized and
empowered with cross-functional skills and collective decision making. Normally the
team size is around five to nine members depending on each team (Moreira, 2013).
Besides the members of a Scrum team, there is another important role known as an
Agile coach. The Agile Coach is the key element when organizations decide to adopt
Agile. He or she will be the one that helps organizations adopt Agile practices and
mindset by provided training and initial knowledge to the teams. Normally, team
members can easily go back to the old habit of the traditional way of working. An Agile
coach needs to ensure that the team understand the change and set their mind to an
Agile way of working (Moreira, 2013).

From above it seems that Agile methodologies have a lot of advantage due to fast
delivery, self-organizing, allows for change, and works closely with clients (Wysocki,
2014 and Barbee, 2013). However, Agile methodologies still have some limitations.
According to Ashish et al. (2016), these limitations are: lack of upfront planning, lack
of sufficient documents, too many meeting and the requirement of training. Many
authors also stated that Agile was developed for small teams and organizations and is
not suited to large organizations, due to there is no clear plan and agile embracing risks
which large organization trying to avoid at all cost (Dyba and Dingsayr, 2008; Scheerer,
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Hildenbrand, and Kude 2014). However, Agile could still be a chance of huge
improvement for the large organization. So, many specialists tried to introduce a way
to overcome this challenge and it is called Large-Scaled Agile. The next section will
discuss more on the large-scaled Agile development and its challenges.

2.3  Large Scaled Agile Development

The origin of Agile development was developed for small teams and organizations with
proof of success stories, but large-scale Agile illustrated many challenges (Dyba and
Dingseyr, 2008; Scheerer, Hildenbrand, and Kude 2014). The challenges are related
partly to the size of organizations, the larger the organization gets the slower it is for
the organization to change (Livermore, 2008). Adopting Agile usually demands the
entire organization to change because the concept of Agile development does not work
for individual uses (Misra et al., 2010).

Many research studies identified large-scale Agile in term of size in persons or teams,
project budget, and project scale (Berger and Beynon-Daviss 2009; Paasivaara et al.,
2014). According to Dikert et al. (2016), the definition of large-scale Agile is software
development organizations with 50 or more people or at least six teams. Not only
developers are counted as a team, but also roles like Scrum master, product owner, and
Agile coach also counted as one part of the team.

Agile was developed based on close communication and collaboration within the team,
where it proved to work well with small organizations (Hanssen et al., 2011). When it
comes to large distributed organizations, many challenges occur due to the difficulty of
communication and collaboration with other teams, departments, and sites. In addition,
lacking guidance on how Agile teams should interact or manage in large environmental
contexts is also considered as a major challenge (Paasivaaraet al., 2018). To solve these
challenges organizations may need to find a suitable way or practice to bring distributed
sites to come closer by improving communication and collaboration (Holmstrom et al.
2006).

Many scaling Agile software development frameworks have been introduced by
specialists in the anticipation to solve those challenges when adopting Agile in large
organizations. Examples are Scaled Agile Framework (SAFe) (Leffingwell, 2018),
Large-scale Scrum (LeSS) (Larman and Vodde, 2018), and Disciplined Agile Delivery
(DAD) (Ambler, 2012). According to the State of Agile Survey (VersionOne 2016),
the most popular framework is SAFe. However, all of these frameworks still lack
practices on how to implement, what kind of situations they are working well, and what
are challenges and successes of their usage (Paasivaara et al., 2018). This is affirmed in
the fact that current research is still lacking behind on the topic of large-scale Agile.

2.4  Portfolio Project Management

In this recent decade, Agile project management methods caused a revolution in how
projects are organized and executed (Abrahamsson et al., 2009; Dyba and Dingsgyr,
2008). Agile methods originally introduced in software development projects are
nowadays gaining more attention in the general project management field.
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Agile software development proved to be fast, flexible with feedback, include iteration
reviews, and a close relationship with clients. Without close collaboration between the
development team and its clients, Agile methods seem to lose much of their efficacy
(Hoda et al., 2010; Stettina and Heijstek, 2011). To implement these advantages of
Agile methods in large organizations, one possible way is to apply Agile methods
together with project portfolio management (PPM) (Christoph and Jeannette, 2015).
PPM is basically the centralized management of the processes used by high-level
management to manage time, resources, skills, and budgets that required to complete
the project. Since PPM helps organizations maximize portfolio’s financial value, link
organizational strategy to the portfolio, and balancing resources with different projects
within the portfolio (Cooper et al., 1999; Martinsuo and Lehtonen, 2007). The key point
is that portfolios give an opportunity to make large organizations more agility outside
of small projects (Christoph and Jeannette, 2015).

In traditional project management, the Project Management Institute defined a portfolio
as a component collection of programs, projects, or operations management as a group
to achieve strategic objectives (PMI, 2013, pp. 3). The relationship between portfolios,
programs, and projects is that a portfolio is a collection of sub-portfolios, programs,
and projects in order to help and ensure that the work outcome meets strategic business
objectives. Programs are clustered within a portfolio which includes sub-programs and
projects that are organized in a coordinated form in support of the portfolio. Projects
can either be within or outside of a program which is still considered as part of a
portfolio (PMI, 2013). Portfolio management assures that the connection between
programs and projects are established and resources are allocated according to
organizations priorities (PMI, 2013). In addition, PPM was designed to deal with the
collaboration and coordination of multiple projects which have the same goals and
fighting for the same resources (Cooper et al., 1997).

Portfolio management is well formed in traditional project management, but it still not
often taken up in Agile project management. Leffingwell (2007, 2010) introduced a
framework called Scaled Agile Framework (SAFe) which applied Agile methods with
portfolio management. This helps larger organizations compete with small
organizations in an Agile way of working (Christoph and Jeannette, 2015). However,
like mention earlier in this paper, the framework itself still lacking empirical study and
evaluation.

2.5 Scaling Agile Software Development Frameworks

According to section 2.2, many scaling Agile software development frameworks have
been introduced by specialists in hope to solve the mentioned challenges when adopting
Agile in large organizations. This section will describe three frameworks, which are
Scaled Agile Framework (SAFe), Large-scale Scrum (LeSS), and Disciplined Agile
Delivery (DAD) in more detail.

2.5.1 Scaled Agile Framework (SAFe)

From the previous topic, the Scaled Agile Framework (SAFe) has been introduced to
support large organizations to compete with small organizations by merging Agile and
project portfolio management. In order to overcome the comfort zone of Agile,
portfolio management gives an opportunity to make organizations more agility outside
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individual projects (larger teams) by involving high-management level into agile
process (Christoph and Jeannette, 2015).

According to the State of Agile Survey (VersionOne 2016), SAFe is the most popular
framework among these three. Dean Leffingwell introduced the first release of SAFe
in 2011 by describing how large organizations or how the program or portfolio level
management handle their requirements or processes together with Agile teams (Richard
and Stefan, 2015). SAFe can be view publicly by visiting scaled Agile framework
website (Leffingwell, 2018). Nowadays, SAFe introduces up to four levels which are:
Portfolio Level, Large Solution Level, Program Level, and Team Level. (See Figure
332)
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Figure 3: Scaled Agile Framework (SAFe) (Leffingwell, 2018)

Team level works mostly the same as traditional Agile methods by adopting Scrum,
but Kanban is also possible (Maria, 2017). In addition to normal Scrum activities (sprint
planning, sprint review, sprint retrospective), SAFe introduces the release planning
meeting in order to update and keep every team on the same page every five iterations
or sprints (Richard and Stefan, 2015). On the Program level, the framework introduces
the Agile Release Train (ART) concept where 50-124 people work on the same value
stream or release trains to connect the team level with the program level (Richard and
Stefan, 2015). The ART supposes to help management, teams, and stakeholders to have
a single vision. ARTs develop and maintain a Continuous Delivery Pipeline to keep
release small features on a regular basis when completed. The Large solution level is
optional for organizations that have multiple ARTs. To manage and deal with larger
ARTSs scale, SAFe introduced Solution Trains that help to find a workaround with a
common solution for multiple ARTs (Leffingwell, 2018). The Portfolio level is the
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level on which planning on resources and budget are done, within what so call epics;
that identify large development initiative (Maria, 2017).

2.5.2 Large-scale Scrum (LeSS)

The Large-scale Scrum (LeSS) was introduced in 2005 by Craig Larman and Bas
Vodde to help larger organizations to adopt Scrum for their development processes.
LeSS can be seen as a regular Scrum that can adjust to being implemented at multiple
levels in order to suit large-scale Agile development (Lerman and Vodde, 2018).
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Figure 4: LeSS Framework (Larman and Vodde, 2018)
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Figure 5: LeSS huge (Larman and Vodde, 2018)

LeSS has two frameworks which are LeSS and LeSS Huge (This paper will call LeSS
as LeSS small in order to avoid confusion with Large-scale Scrum (LeSS)). The first
one is LeSS small which is suitable for organizations that have two to eight teams that
work under one PO in order to develop their product. (See Figure 4) Second, LeSS
huge is suitable for organizations that have more than eight teams. Since only a single
PO can no longer handle the entire product, this framework adds one more role, which
is called Area POs (APOs) in order to enable scaling of product size. (See Figure 5)
LeSS is considered as a great choice for the small organizations that are growing fast
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and looking for a framework to help scale up Scrum along with the organizational
growth (Lerman and Vodde, 2018).

2.5.3 Disciplined Agile Delivery (DAD)

Ambler (2012) defined the Disciplined Agile Delivery (DAD) process framework as a
people-first, learning-oriented hybrid Agile approach to IT solution delivery. DAD
claimed to be scalable and goal driven. The framework was developed between 2009
to 2012 at IBM Rational. The aim of this framework is to fill in the gaps that Scrum
ignores (Ambler, 2012).

The DAD process framework expands the Scrum development lifecycle to address the
full delivery life cycle, at the same time adopting strategies from Agile and lean
methods. DAD process framework is hybrid, meaning that it modified Scrum by adding
other methods such as Kanban, Extreme Programming (XP), and Agile Data (AD). The
DAD is a root of Agile database practices (Ambler, 2012). DAD divides develop
process into three phases which are Inception, Construction, and Transition. The
Inception phase, sometimes mention as initiation phase or iteration zero, aims to
analyze the business issues, establishing technical solutions, planning approach, setting
team and environment. The propose of Construction phase is to develop a solution that
gives business value to organizations to maintain the cost of deployment. The
Transition phase is mainly focusing on training, preparing for actual deployment, and
transitioning knowledge to another team who will take care of production system. (See
Figure 6 and Figure 7)
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Figure 6: DAD (Disciplined Agile Consortium, 2017)
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2.6 Change Management

Due to the fast growth of technology, organizations need to adapt and move faster in
order to catch up with the latest technology to gain and keep their competitive
advantage. To keep up with new technology, the way of working also need to be
changed. Many software development organizations transformed by adopting new
ways of working such as Agile (Paasivaara, 2018).

In order to do the transformation in organizations, change management is one of the
key topics that should be considered. Change management has been identified as a key
success factor in software development industry since this industry is rapidly growing
and keep changing all the time (Apostolou et al., 2011). Change management is a
structured approach to transitioning individuals, teams, and organizations from the
current state to the desired future state (Sacheva, 2009, pp.109). Dias de Lima (2009)
stated that change management consists of hard and soft sides. The Hard side knowns
as procedures, methods, plans, strategies, and technologies that will support change
implementation. The Soft side consists of behaviors and attitudes toward change which
provide the hard changes to accomplish (Nograsek, 2011). Many authors have
introduced models on how to manage change. To find the right model that suit
organizations is not easy. NograSek (2011) concluded that managing change is a
challenging task. Beloof (2018) introduced eight steps for effective change
management which are described in the table below.
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Table 1: Eight Steps for Effective Change Management (Beloof, 2018)

No Steps Details
1 Identify what will - Define the desired outcome of the change
change - Identify the specific change and clarify goals
- Define why a change is necessary and what are
looking to improve can help create a solid
foundation for a successful implementation
2 Present a solid - Define stakeholders
business case to - Build business case
stakeholder
3 Plan for change - Identify roadmap or plan for the change
4 Provide resources and | - Identify resource (Infrastructure, equipment, or
data for evaluation software systems)
- Identify data gathering and analysis to measure
and monitor progress
5 Communicate - Providing clear communication throughout the
process
6 Monitor and Manage | - Monitor resistance
resistance
7 Celebrate Success - Recognize and celebrate to help people associate
the changes with positive feelings
8 Review and improve | - Listen to the feedback and review in to adjust
the process and improve the process

When it comes to change in organizations, most of them have been facing resistance to
change. Resistance is an instinctive reaction to change for most people (Vrhovec, 2016).
Resistance to change is first defined as an action against change in organizations
(Lewin, 1947). It is also considered as a behavior to oppose an individual from the
consequences of real or imagined change (Zander, 1950). Resistance to change has been
proven by many researchers as one of the most severe problems which caused high
failure rates in software development (Jiang et al., 2000; Kim, 2011; Meissonier, 2010).

The behavior which creates resistance to change can be divided into two major
categories: active resistance and passive resistance. Active resistance is behavior that
consists of searching for fault, mocking, tempting to fear, and manipulating. Passive
resistance is behavior that consists of admitting verbally but not following what has
been admitted, pretending ignorance, and restarting information (Bolognese, 2002).
Lindinger and Goller 2004 study (cited in Fiedler, 2010) shows that categories of
resistance based on several distinct reasons which are shown in Table 2.
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Table 2: Categories and reasons for resistance to change (Fiedler, 2010, pp.371)

Categories of resistance Reasons for resistance
Generic resistance Culture of rejection, of refusal
Person-based resistance Personality as a rejective person (“no-sayer”)
Provoked resistance Too much pressure, overload due to change

requirements and implications

Argumentative resistance Weaknesses of the intended change concept

According to Ford et al. (2008), most of change management literature sees resistance
to change as perceived from the aspects of people who search to evoke change, at the
same time recipients create illogical barriers to prevent this change. Resistance is
mainly related to employees (Fiedler, 2010). Resistance to change is not necessarily
negative (Ford, 2008). It can also be used as a resource for the organization to learn
from. Or even help the organization to recover from the malicious change, since not all
change is good. PMI (2017) stated that resistance to change can be found in both
internal and external environments, even possible to include members of the change
organization itself.

Therefore, it is common that managers often do nothing to respond back to resistance
when it actually happens, and even if they respond to it, the response is still ineffective
(Rivard and Lapointe, 2012). To create an effective response back to resistance,
managers have to increase a deeper insight into occurring resistance situations.
However, effective response is tough to accomplish without stakeholder involvement
due to the complexity of resistance itself (Hultman, 2003).
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3 Methodology

This section will discuss methods and techniques that were used to conduct this thesis
project, including our research approach and design, the techniques that were selected
for the data collection and data analysis, followed by ethical considerations.

3.1 Research Design and Approach

Our thesis is designed and conducted as a single case study. A single case study is
referred to as an empirical study that investigates an event in depth within real-life
context (Willis, 2014). By using the single case study, it will allow us to study the topic
in depth and focus on one particular issue. As a consequence, it will provide a very
specific conclusion to the case study. According to Zainal (2007), this study with other
studies can be used in a triangulation way which crates a valuable input and provides a
more generic conclusion.

Our research approach is to first collect a considerable amount of data. Then we step
back and to get a holistic view of the collection data. We then apply existing theory to
the collected data and finally come to the conclusion which refers to an inductive
research approach (Thomas, 2006). In order for us to answer all the research questions
by using this single case study, an in-depth understanding and insight knowledge is
required to analyze the situation and develop possible solutions. This indicates a
qualitative research approach (Gill, 2008).

Since this subject is still rather new, information has been limited. So, using a single
case study with inductive and qualitative research approach seems to be the only option
for our study.

3.2 Data Collection

Before we could make an analysis and develop our answer, the questions and goal
needed to be defined. Here the data collection was important. A large amount of data
was collected mainly through interviews. Some part was also collected by observations.
The data was gathered between January 2018 and May 2018.

3.2.1 Interview

The interview is one of the most used technique for data collection to gather information
on a specific subject from interviewee’s point of view (Gill, 2008). There are many
types of interviews, for example, open-ended interview, semi-structured interview,
validation interview, etc. (Edwards, 2013). The interview technique was selected as our
main method of collecting data. This is because we already had a chance to be present
in the organization, which allowed us to be able to easily talk to people within the
organization. To answer the research questions, the detailed insight of the organization
is required. We conducted three types of the interview which are the open-ended
interview, semi-structured interview, and validation interview. In total, we conducted
four open-ended interviews, 11 semi-structured interviews, and 12 validation
interviews. We started to collect our data by using the open-ended interview method.
According to Hoffman (2007), the open-ended interview is a type of interview that
starts the session with an open question then the rest of the interview will follow the
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trend of what interviewee’s answer. For this round of the interview, the open-ended
interview, the goal is to start learning about the current situation including the
organization structure, how they manage and distribute the work and their current way
of working with Agile.

The open-ended interviews were conducted with people within the organization who
presumed to know and understand the big picture of the organization. Our project
manager and supervisor at the company provided a list of potential people within the
organization who are knowledgeable and could provide us with useful information
from. The open-ended interviews were done with invited people in a small meeting
room where we had an open discussion on how they work. Each interview took around
30 minutes. The open-ended interview gave insight regarding the organizational
structure, their processes in general, their workflow, their product, and included some
input of their Agile transformation journey.

After we gained an overview of the department and its current situation, we started our
semi-structured interviews in which we identify the challenges and problems. The
semi-structured interview is one of the most popular ways of gathering qualitative
research data which appear to be an interview type that most often used in education
evaluation (Griffee, 2005). During the semi-structured interview, the interviewer will
use a set of questions to cover the topic. But if issues arise from responses, it allows the
interviewer to adapt the question, change order or add an unplanned extra question to
clarify the information (Elliot, 2006). The result of the semi-structured interview is very
relying on the interviewer’s interviewing skills and also required a very well
preparation, in order to not make the questions prescriptive or leading (Keller, 2018).
The Semi-structured interview consists of casually talking, so it is usually difficult for
the interviewer to identify whether or not the data is reliable since there is no way for
the interviewer to know if the interviewee is lying. To overcome that, we make sure to
conduct enough interviews, so that we could do the comparison and validate the data.
We conducted 11 interviews in this round, it took around 60 minutes for each interview.
We also asked the interviewees for permission to record the interview. The roles of the
interviewees included people from the development team, Operation Product Owner,
Area Product Owner, Release Leader, to the Manager Program Office. We had
interviewees from all sub-departments with different organization level and different
roles, in order to have a complete overview and varieties of perspectives of the
department. We listed a set of interview questions, an interview guideline, which
consists of 8 questions, shown in the appendix. The questions started with a very
general and broad topic e.g., communication and collaboration, and then narrowed
down to Agile and SAFe.

After the semi-structured interview, we moved to the validation interview. we
conducted two types of validation interviews which are information-validation and
respondent validation interviews. The term validation interview is defined by
Buchbinder (2010) as a session of communication or dialogue between interviewer and
interviewee aiming to confirm, verify or correct the researcher’s finding. We conducted
a total of four information validation interviews and eight respondent validation
interviews. We conducted the information-validation interview to the people outside
of the studied organization. The purpose is to (1) acquire knowledge from those
experienced internal people who have an expertise or have experience within a specific
area related to what we studied, and also to (2) validate our information and
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understanding of the earlier interviews. (Example of those discussion topics are; topic
about DevOps, discussion about experience and feedback with people from another
department who is in the middle of adopting SAFe). Unlike the first part of the
interviews, the informal validation interviews were conducted by using different sets of
questions depending on the interviewee's expertise and the topic we would like to
examine. In addition, we also had a chance to present the concept of SAFe to another
group of people outside of the studied department who have interest in Agile
methodology. We had a discussion and then gathered feedback and comments about
our project. Lastly, we conducted the respondent validation interview after we have
completed our data analysis. The purpose is to get feedback and validate our result. The
interviewees were selected from the list of people from the semi-structured interview.
We selected people from different part of the departments and different levels of the
organization in order to have a broader perspective on the comments and feedback.

3.2.2 Observation

To gain an understanding of the organizational context, just reading from available
resources or listening to some people may not be enough. To get a deeper
understanding, we tried to put ourselves closer to the case and tried to get ourselves
involved in the circumstance of the working process.

Observation is a research method where the researcher tries to understand a certain
topic by studying people in their native environment (Baker, 2006). We conducted our
observation at the very beginning of our learning period together with the open-
discussion interviews. The aim is to see current situations in practice and to confirm
and support the data we collected from the other interviews. We conduct the
observations by tag along with a cross-functional team at the company, that was
suggested by a line-manager. The team consists of six members. We spent three weeks
continuously on observing this team. We tried to attend all the meeting that this team
is involved, to see how they work, including the daily scrum meetings and demo
meeting at the end of the sprint. We conducted the observations as non-participant
observations. According to Cooper (2004), non-participant observations is a research
technique that the researcher watch and observe group activities without participating
or interfering. Allow the researcher to collect information from neutrality perspective.
During the observations, we took notes on what happened in the meeting, what topic
was brought up, what was discussed, how this team interacted and behaved. At the same
time, we tried to identify challenges faced by people on the team level, which mostly
were technical problems. Then, at the end of each meeting, we brought up questions
and discussions.

3.2.3 Documents

A couple of documents and diagram from company’s internal shared information were
also used to help us to understand the organizational structure of this research as well
as to identify the current way of working with development at the department.
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3.3 Data Analysis

Our data analysis was conducted qualitatively by the following steps. First, we decoded
all the interview records we had. Then we tried to manually list all the challenges and
problems that were mentioned during all the interviews. Since we obtained a lot of
challenges, we have to narrow down the scope of the challenges and problems to what
related to their process of working or agile. After that, we prioritized all those
challenges and problems by using the amount of the interviewees that lifted up that
challenges and/or problems. Then we got a list of eight most important challenges and
problems to the case study company.

3.4  Ethics

While we conducted our research on this thesis, we also considered morals and ethics
especially with the data privacy to the company and how to deal with all the participants
ethically. In term of information and data privacy, we had and followed the data privacy
agreement between the researcher and the organization. It is stated that every
information regarding the company is confidential, so that we anonymized every
information regarding the organization.

We will also keep the confidentiality of all participants (anonymity). Every interviewee
that participated in our research of their own free will and allowed to decline the
interview invitation. This ensures that all the participants will participate in the study
voluntarily. In addition, regarding the process of booking people for an interview, we
booked people for an interview only on their available schedule during their working
day. And only after we sent an email letting them know the purpose of the interview
and asking whether or not they are willing to support this study. On every semi-
structured interview, we also asked for the permission to record the interview which
they also can always deny if they feel not comfortable with recording the interview.
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4 Case Description

Our single case study is conducted from a current situation during the time that we
study at a Research and Development (R&D) department. This department is one of the
biggest departments at AiTea. The product of this department is products and services
of wireless mobile telecommunication technology. The products and services also
include hardware, software and also other related support services. This department
consists of four sub-departments which we will call department A, B, C and D as Figure
8 below.

R&D

Figure 8: The case study R&D Department Structure

Department A and B are research and development department of two different
networking products, which could also be used together depending on the situation and
client. While department C is a department to support those two departments regarding
releasing the product, maintenance, and also client services. Lastly, department D is a
department that provides solutions as a service to clients. The clients of this product are
mostly the big telecommunication companies or telephone service providers on a global
base (eg. Sweden, America, Thailand) who provide mobile telephone services and fixed
telephone services.

The aim of this paper is to start to fill the gap of large-scale Agile research and literature
by study the feasibility of applying scaling Agile framework on this single case study.
AiTea already went into the Agile transformation during 2012 transforming from what
they called their "old way of working". In other words, moving from the waterfall
organization model towards the Agile methodology. Their old way of working released
the product twice a year. The transformation is many year processes and is still ongoing.
However, the implementation of scaling has been done in different ways in different
parts of the organization without much support from research and literature. The scale
of teams within the department is large approximately 70 to 80 teams. In this case, it is
considered as large-scale Agile. So, there is a need to better understand which scaling
method works best for the department. AiTea is interested to have a feasibility study on
SAFe. Since it claims to support large product development which can be scaled up to
thousands of people. SAFe buildup from three main knowledge concepts which are
Agile Software Development, Lean Product Development, and System Thinking. SAFe
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also considered as scalable and flexible by allowing organizations to implement in the
way that suits their needs. So, SAFe would be a great consideration for this case study

R&D department to study whether SAFe would be fit and help them solve the existing
problem or not.
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5 Empirical Data

In this section, we answer three research questions which are; RQ1: How are Agile
approaches currently used in large software development organization? RQ2: What are
the challenges in current agile approaches? RQ4: What are the challenges and impact
by applying scaling Agile framework in software development organizations?

According to the data collections that we collected from open discussion, observation,
and interview in this case study; 1) The current way of working is a mixture of many
Agile methods and frameworks, 2) Seven challenges have been identified with the
Agile way of working, 3) Three challenges and impacts have been identified by
applying scaling Agile framework. We will discuss these three topics in more details in
the following sub-sections.

5.1 Mixture of many Agile methods and Frameworks

Beside from interview selected people across the case study R&D department, we also
conduct several observations with development teams and attend some demo-session
for new features mainly in department A and B. From observation and interview
sessions, the evidence reveals that the case study R&D department is quite mature in
an Agile way of working which illustrates in below quote.

“The Agile transformation proved to be a successful as the way of
working in our department. I think we are working pretty well and
quite mature with Agile in development teams. Most people in our
department understand the Agile way of working quite well. ”

— Middle Management

“We applied several Agile methods like Scrum, Kanban, XP in our
department. | would say that we are a mixture of everything. I think
we also borrow some concepts from Less and SAFe to implement here
as well. Since we tried to pick up all concepts that suite and help us
move faster and be better in the market. ”

— Manager

As illustrates in above quote, the case study R&D department is a mixture of several
Agile methods. Development teams are cross-functional, and each team has a scrum
master who acts as a leader to ensure everything is in accordance. The case study
department has a hierarchical product owner system as stated by the LeSS method.
They divided product owner in three different level which shows in Figure 9 below.
Product owner level 1 is the one that works closely with development teams in
operational level. Product owner level 2 works on a holistic picture and mainly focuses
on the solution level. They act as a middleman between product owner level 1 and 3.
Product owner level 3 is the one that works on the strategic level of organization.
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Product Owner
Level 3

Product Owner
Level 2

Figure 9: Hierarchical Product Owner

Furthermore, the department C works mainly on Continuous Integration (ClI). The
development teams have around three to four weeks to implement new features until
the code freezes, a period of time that program or product is restricted for change. After
the code freeze period, the integration and verification will start testing again to ensure
that everything correct. Normally the process takes around one month before new
features are released to clients.

To sum up, the evidence reveals that the case study R&D department is mature in the
Agile way of working and they are a mixture of several Agile methods and framework
which are Scrum, Kanban, XP, LeSS, and SAFe. However, the case study R&D
department still has many challenges that they are facing with the current Agile way of
working. We will describe all the challenges that exist in more detail in the next sub-
section.

5.2  Challenges with the current Agile way of working

During our data collection phase, the interviewees across the R&D department have
identified seven main major challenges which related to the Agile way of working (See
Figure 10). However, all interviewees satisfy with the current Agile way of working
and prove that their Agile transformation journey is very successful as mentioned in the
previous sub-section.
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Figure 10: Challenges with the current Agile way of working

5.2.1 Silo way of working and related challenges

This sub-section describes silo way of working and challenges that related to silo which
are “Lacking communication and collaboration” and “Lacking in reuse software tools
and ideas”.

5.2.1.1 Silo way of working

Silo is a word that used to describe the fact that departments within organizations are
isolated from each other. In this case study, all of the interviewees revised that their
department has been grown in a silo. Each sub-department does not communicate and
collaborate with each other as much as it supposes to be. However, several people in
the higher position mentioned that silo does not mean bad all the time, in some sense
silo can also be beneficial for the whole organization as well. One big reason behind is
that AiTea is an engineering company where employees need to specialize and develop
expert knowledge in one specific area. Normally employees tend to focus only on one
product that they have been assigned to develop because most of the products are quite
complex and need special skill and knowledge to develop.

“There is no need for team members in department A and B to
communicate and collaborate with each other. Except, they want to
share and exchange knowledge since these two products are quite
different from each other.”

— Senior Management

However, the silo is considered as a problem when it comes to communication and

collaboration between development and operation sub-department within R&D
department.
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“Silo is severe in strategic level with sub-department C when it comes
to mid-term and long-term planning. | find it harder to collaborate
on a strategic level with them. Sometimes | also have no idea of what
my neighbor is doing.”

— Middle Management

The evidence shows that silo is considered as one of the main challenges from all
interviewees. Most of the time challenge related to collaboration between development
sub-department (Department A and B) and release and support sub-department
(Department C), as illustrated from the above quotes in this case study.

5.2.1.2 Lacking communication and collaboration

Lacking communication and collaboration are consequence problem that caused by silo
way of working. In this case study, lacking communication and collaboration does not
exist within sub-department itself. The challenge exists at the department level. The
evidence from interviewees shows that department A and B do not have good
communication and collaboration with each other. The silo way of working is one of
the major reason behinds of this challenge. Since each sub-department has a limited
connection between each other, most of the time they have no idea what the other is
doing.

Communication in general is hard. Our organization is not doing a
good job of communicating. If we could communicate better, we will
do thing a lot better.

— Middle Management

We are in department B have no idea what people in department A are
doing. Sometime we found out later that some features that we were
developing are quite similar to some features that developed by
department A. It would be better if we can have closer communication
and collaboration with them sometime.

— Team Member

The evidence from some of the interviewees revises that lacking communication and
collaboration related to the culture of the organization that working in a siloed way. It
illustrated in the quotes above that close collaboration and better communication can
be a benefit for the organization in some situation.

5.2.1.3 Lacking in reuse of software tools and ideas

Most of the time people start to build everything from scratch without looking at ideas
or tools that already exist in the organization. This challenging can be seen as a
continued chapter of silo way of working. Since each department is isolated from each
other and always forget that other departments might have software tools or ideas that
they can learn and adapt from other.
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“It would be better if we can reuse some tools or ideas from other
departments. So we can save money and time.”
— Product Owner

“Itis hard for us to change and try to implement the same platform and
tools across the whole organization. When we had a brainstorming
session, everyone agreed on the concept that it can help the
organization reduce waste of redundant tools and each department can
save time by reuse some ideas that already exist. But each department
has their own legacy systems that need special tools and knowledge to
handle. We have been growing in the silo that each department did not
plan and have a chance to talk with each other on this topic.

— Manager

Evidence reveals that reuse software tools and ideas are a challenging topic for a large
organization where each department is in a silo and has limited communication and
collaboration with each other. Most of the time people are too busy and do not have
time to look at their neighbor. The organization had recognized this challenge and tried
to take some action. One team in AiTea is trying to merge in order to have the same
software tools and platform across the whole organization as illustrated in the quote
above. However, the problem is still hard to solve since each department needs to have
special software tools to serve their own legacies. In addition, it is hard to change people
mindset as well.

5.2.2 Agile teams in a waterfall organization

All of the interviewees commented that the higher level of the organization still works
in a waterfall way of working. In portfolio level, the concept of Agile does not currently
exist. Planning for strategies, budgets, and resources are still in the old fashion. On the
other hand, the development teams, release management, and testing are living with
Agile nowadays. Different ways of working cause conflict within the organization.

“We have teams that work in Agile, but the higher level of organization
is not that Agile. We are still work in the old fashion (waterfall) up
there.”

— Developer

“In teams level, we drive by Agile. We have cross-functional teams,
scrum master, product owner. Butwe are lacking Agile in our portfolio
level. On that level, we are still live in the waterfall. ”

— Product Owner

“When it comes to the way of working, our department has a crash in
between. It would be better if we have the same way of working with
people up there.”

— Product Owner
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Even though the organization has been transformed into Agile many years ago, but the
whole organization is not Agile yet. From the investigation at the team level, they are
mature with the Agile way of working. They implement the concept of cross-functional
teams, automated testing system, and continuous integration (CI). The evidence shows
that different ways of working cause major problems between employees in a different
level of organization as illustrated from above quotes.

However, it does not mean that people in the upper level of the organization against the
Agile way of working. There are many reasons behind that make it hard for them to
change. One major reason is that their clients are still using waterfall as the way of
working. It is hard for them to force their clients to change as illustrated by the quote
below:

“We also want to change to Agile as well but the problem is not only
us. Our clients are still working with waterfall and it does not
appropriate to force them to change and follow the way that we are
working. To change we need to prove to our clients that Agile really
work and make benefit for them.”

— Senior Management

The challenges related to portfolio level of organization is not being Agile yet. Evidence
reveals that it is harder to change to the Agile way of working in portfolio level because
there are a lot of dependencies that need to be considered.

5.2.3 Resistance to change

Since the case study organization is considered as a high technology company. So, there
is a need to adapt fast and catch up with new trend and technology in order to be
competitive in the market. But when it comes to the words like “New approach”, “New
way of working”, “New tool”, and “New framework”, not all of the employees within
the organization feel comfortable to accept those words. Some employees did not want
to accept and change the way of working at all. It happens that sometimes people tend
to resist to change their old habit to the new one. They feel like they lost their comfort
zone and they feel insecure.

“Some people found it hard to let go of the old way of working. Most
of the time they feel uncomfortable and lose their control. ”
— Product Owner

“Some feel enjoys and like the new way of working, on the other hand,
some feel so hard to abandon the old habit and accepting the new
way.”

— Team Member

The evidence related to change resistance was strong on a personal level. People feel

that they have uncertainty and not sure how to act and prepare for the new way of
working.
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5.2.4 Test quality issue

In both development sub-department (Department A and B), the development teams
have about three to four weeks for developing new features before the code freeze in
mainline (The place to integrate code before releasing to clients). After that verification
teams will start testing the code again, which take around one month before the new
features release to clients. Most of the feedback comes from interviewees in department
B that they have more test quality issue when compare to department A. These are many
reasons behind the test quality issue in department B which illustrated in the quotes
below;

“These two departments used different approaches when it comes to
quality assurance. The development in department A has to test new
features until they are 100% sure that these new features are free of
bugs before they submit them to the mainline. In order to reduce the
chance to find fault in the mainline as much as possible. On the other
hand, department B submit new features to the mainline more often
because they applied and using more Continuous Integration (CI)
concepts. When they find faults in the mainline, they will pull it back
and fix it stead. This is why they found more fault in the mainline when
compare to department A.”

— Product Owner

“The products of department B are more complex and has more
pressure from clients when compare to department A.”

— Middle Management

“Nowadays lead time for both us and clients is reduced. So our clients
tend to be more frustrated and concern more with the fault that they
found.”

— Middle Management

The evidence related to quality came from some interviewees, most of them also revised
that the quality issues are better than before at the time of interviews. The challenge is
also related to Cl, pressure from clients, and complexity of the product.

5.2.5 Developers lack autonomy and overall picture

Product Owner (PO) is the one that prioritizes and assign new features to each
development team that under his/her responsible. The evidence from some interviewees
shows that development teams do not have a chance to pick up features or speak up that
the features do not suitable for their team expertizes.

“We have no choice to pick features that really suite for our teams. We
have to accept and develop features that PO assigned to us only.”

— Developer
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Development teams are also lacking the bigger picture and overall of the whole features
and products. Most of the time they develop one part of the feature and move on to the
other part without connection and order from the previous part, as illustrated in the
quote below.

“It would be better if we have a chance to know the overall of what we
are developing. Most of the time we develop one part of the feature and
then jump to develop the other part of the feature. So we never have a
chance to know how our code appears and uses as an end product for
clients.”

— Developer

The evidence reveals that development teams are unhappy with the assignment and
lacking an overall picture of the whole feature.

5.3 Challenges and impact by applying scaling Agile
framework

In this case study, we focus mainly on Scaled Agile Framework (SAFe). Since it
revealed to be the most popular framework among other (LeSS and DAD). As
mentioned earlier that the case study organization is considered as a high technology
company. So, there is a need to adapt fast and catch up with new trend and technology
in order to be competitive in the market. The interviewees in this case study revealed
that their organization always keeps changing and adapting to be better and be a leader
in the market.

“We never stay still to the old way of working that keeps us from
success. We keep moving and try to pick up the best thing to implement
here in order to become better and be a leader in the market. ”

— Developer

“We are a mixture of many methods and frameworks that we think they
are good and suited us. We never stop and limit ourselves to one thing,
we keep going and try new approaches and methods that can make us
stronger, faster, and better all the time.”

— Manager

The evidence from above quotes illustrated that the culture of the organization in this
case study does not limit on one particular method or approach. The organization
always moves and continuously trying to improve itself. It proves that the concept of
SAFe does not fit with case study organization’s culture. To apply SAFe in this case
study is quite challenging. Since SAFe is more like a box that they cannot jump out
which contrast with the culture of the organization. It provides a specific way to
implement scaling Agile by introduced specific roles in each level with the specific
concepts that organization has to follow. In addition, SAFe is more suitable for small
organizations that require steps and framework to scale up their size. But when it comes
to this case study department that they already huge at the beginning with 70-80 teams,
concepts in team and program levels in SAFe are not useful for them anymore. Lastly,
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if the organization decides to implement SAFe, one major challenge that they have to
face is resistant to change.

To apply SAFe in software development organization. These are three main challenges
that revealed in this case study: 1) SAFe is like a box that company cannot jump out
which contrast with their culture, 2) SAFe more suitable for small companies that want
to scale up, 3) If organization decide to apply SAFe, they will have to face with resistant
to change the way of working within organization.

CHALMERS Architecture and Civil Engineering, Master’s Thesis ACEX30-18-62 29



6 Analysis

In this section, we answer our last research question, RQ5: How could such a new
framework be implemented in the current Agile organization?

We made analysis mainly focuses on Scaled Agile Framework (SAFe). As mentioned
before that SAFe is the most popular framework among other (LeSS and DAD). After
we identified the current way of working and all the challenges in the previous section,
we analyzed data and compared them with SAFe. In order to find out and answer that
SAFe will help the organization to solve challenges that related to the Agile way of
working or not.

The evidence shows that the case study R&D department mature in the Agile way of
working at the team level. Some concepts in program level already exist in the current
way of working. The concept of the large solution also partially exists. However, the
case study is lacking most of the Agile concepts in the more higher level when
compared with SAFe which illustrated in below Figure 11.

Remark: The green circle means that concept exists in the current way of working
The yellow circle means that concept partially exists in the current way of working
The red circle means that concept does not exists in the current way of working
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Figure 11: SAFe VS Current way of working

Furthermore, we tried to identify the rest of concepts within SAFe. By analyzing each
concept in order to see that which one can help the case study R&D department solve
those challenges in the Empirical data section.
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Table 3: Challenges VS SAFe

Solve Solve by
Challenges by SAFe other
concepts | concepts
5.2.1.1 Silo way of working X
5.2.1.2 Lacking communication and collaboration X
5.2.1.3 Lacking in reuse software tools and ideas X
5.2.2 Agile teams in a waterfall organization X
5.2.3 Resistance to change X
5.2.4 Quality issue X
5.2.5 Developers lack autonomy and overall picture X

After analyzed all concepts within SAFe, we found out that only five challenges can be
solved by SAFe which are: 1) Silo way of working, 2) Lacking in reuse software tools
and ideas, 3) Agile teams in a waterfall organization, 4) Quality issue and 5) Developers
lack autonomy and overall picture. The other two challenges we cannot find any
concepts that help to solve those problems which illustrated in Table 332 above.
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7 Discussion

In this section, we discuss our main finding of the case study and compare them with
the theoretical frameworks that we presented earlier in this paper. To see whether that
data that we collected are similar or different from the theoretical frameworks

7.1  Current Agile situation and challenges

The data that we collected from the interviewees revises that AiTea is mature in the
Agile way of working and they use a mixture of several Agile methods and framework
which are Scrum, Kanban, XP, LeSS, and SAFe (Schwaber and Beedle, 2002;
McKenna, 2016; Lei et al., 2017; Beck, 1999). Which our finding revealed to align with
Fitzgerald (2006) that many Agile software development organizations tend to mix
these methods to fit their firm in some way. The reason behind this is possibly due to
the fact that each Agile method or framework provides a different advantage over some
particular area. Plus, the Agile concept itself always supports and gives a big
opportunity for improvement. One good example is the retrospective session, a session
of self-inspection to discuss and reflect on what happened during the iteration: what
went well, and what could be improved. And larger firms tend to have bigger space for
improvement, so they could pick some concept from other methods or framework that
seems to work or fit with their way of working and then apply those with their Agile
approach. However, we also found that the case AiTea still faced many challenges that
relate to the Agile way of working for a large company, which we discuss further in
this section.

7.1.1 Challenges related to silo way of working

According to the challenge with silo way of working, the silos are the main cause of
two other challenges which are 1) Lacking communication and collaboration and 2)
Lacking in the reuse software tools and ideas. Furthermore, these two challenges also
related to the size of the organization as well. Supported from the literature

First, the communication and collaboration in general is a hard topic to deal with. But
it becomes even harder when it comes to large organizations like AiTea. In addition,
Agile itself is actually executed based on close communication and collaboration
(Hanssen et al., 2011). The R&D department reveals that communication and
collaboration problems are hard to be solved due to the size and silo culture in their
organization. This also aligned with our theoretical framework that communication and
collaboration will become a major challenge within a large distributed organization
using Agile (Paasivaara et al., 2018). The silo culture within the organization even
makes communication and collaboration between sub-departments less important,
since they perceive that there is no need to communicate or collaborate with each other.
However, the data that we collected from interviewees reveals that it would be better if
they can communicate and collaborate with each other more.

In addition, the lack of communication and collaboration between different people from
different organizational levels (in this case, PO and developer) also causes the
developers lack in autonomy and the challenge of having the overall picture too. To
solve this problem the PO could use this feedback and start by initiating more
collaboration and involved development teams in planning session or communicate

32 CHALMERS, Architecture and Civil Engineering, Master’s Thesis ACEX30-18-62



more information with them. This way developers will have a chance to speak up and
feel that they are involved in the process.

Second, it is important for large high technology companies to consider to reduce both
time and cost to produce products by reusing software tools and ideas within their
organization (Spoelstra, 2011). The case study reveals that it is hard for them when the
the size of their organization is so large. Especially when each department is formed as
a silo and has limited communication and collaboration with each other. It is even
harder when each department has developed as a silo for so long in order to gain
expertise in each field and product. Each department also needs to have special software
tools and techniques to serve their own legacies system.

In conclusion, to solve these two problems, the R&D department as a whole has to find
the right balance of working and breaking through the silos. The consequence could be
both positive and negative since it still important to keep expertise in each field.
Because most of the products are quite complex and need special skills and knowledge
to develop. However, they also need to find a way to break down the silos in order to
solve these two problems. Our suggestion is to start to have a monthly or bi-monthly
meeting where people from each department (Department A, B, and C) can share
knowledge and share what they are doing in their department. This meeting can also
improve the communication and collaboration between each department since they
have a chance to know each other and get a better picture of what the other departments
are doing or facing nowadays.

7.1.2 Agile teams in a waterfall organization

When it comes to the Agile way of working in a large organization. It is revealed from
the case study that the whole organization is not Agile yet. They are lacking the agile
way of working in the upper level of organization. However, the evidence reveals that
they are mature in the agile way of working at the team level and have some part
implemented in the middle level of organization.

The R&D department shows that it is harder to change to the Agile way of working in
the upper levels of the organization because there are a lot of dependencies that need to
be considered. Also, there is a lack of empirical studies and real practical cases on how
to apply Agile at the upper organizational level. Since it is very new and not many
organizations consider Agile for the whole organization yet. The topic that we found
out here also aligned with our theoretical framework that there is a need for more
empirical study in this field (Christoph and Jeannette, 2015).

However, to solve this challenge, we would recommend the organization to consider
the way of working at the upper organizational level. The way of working in the upper
part of organization needs to be aligned with the rest of the organization to reduce the
crash in between at least start thinking as a long-term plan.

7.1.3 Resistance to change

It reveals from the case study that the R&D department is facing resistance to change
when it comes to the words like “New approach”, “New way of working”, “New tool”,
and “New framework”. The evidence from the case study R&D department aligns with
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our theoretical framework that when it comes to change in organizations, most of the
employees have always been facing resistance to change (Vrhovec, 2016).

To solve this problem the organization needs to take action on how to communicate
change throughout the whole organization. Relate back to the theoretical framework in
order to reduce the resistance to change, it is also important to involve all stakeholders
in the process as well. To make sure that everyone gets the same message and
understands it correctly. At the same time, the organization needs to have a strong
strategic plan of change management in order to have an efficient way to handle the
resistant and communicate with the whole organization, according to Hultman (2003).

7.1.4 Quality issue

According to the R&D department, the evidence shows that they are currently facing a
quality issue during their product development. However, it does not mean that the
quality is bad. Most of the interviewees reveal that the issue regarding product
development quality has improved recently.

AiTea already adopted the Continuous Integration (CI) to their department. According
to the Wysocki (2014) and Barbee (2013) regarding the Agile Manifesto, the concept
of Cl is expected to help the organization getting better with the product quality due to
the fast feedback from users or clients. The department B, which is facing the quality
issue, is also doing great with their CI by applying the “fail fast, fix fast” concept for
their product development process. The concept means that they will submit the new
feature to the mainline as soon as it finishes, if there is a bug then let it fails so they can
fix it as soon as possible. As a result, their quality seems to actually get better over time.

Then, why are they still facing the quality issues? The reason is, in this way, the number
of faults was significantly increased. Plus, with their very complex system, it is almost
unavoidable that a lot faults might happen. And with a client that did not truly
understand the Agile and CI concept, the high number of faults during the development
raises their concern, that it might affect the final product quality.

As previously mentioned, the challenge is related to CI, pressure from clients, and
complexity of the product. There is no easy way when dealing with an issue involving
clients. To get into a better situation, forming more support to the client helping them
to gain a better understanding of Agile and CI concept possibly help to reduce the
pressure and might even gain better cooperating from the client.

7.2  Possibility to apply SAFe

According to our analysis, we found out that not all of the challenges can be solved by
SAFe. Just five out of seven challenges that we found could be solved with the
application of the concepts within SAFe: 1) Silo way of working, 2) Lacking in reuse
software tools and ideas, 3) Agile teams in a waterfall organization, 4) Quality issue
and 5) Developers lack autonomy and overall picture. Most of the concepts are at the
higher level of SAFe which is large solution level and portfolio level.

Furthermore, the results also align when we compared the current Agile way of working
with SAFe. We found out that the R&D department is mature in the Agile way of

34 CHALMERS, Architecture and Civil Engineering, Master’s Thesis ACEX30-18-62



working at the team level. Some concepts in the program level already exist in the
current way of working. The concept of the large solution also partially exists.
However, the upper level of the organization is currently not working with the portfolio
level in SAFe. So, according to our finding in our case study and our empirical study,
the large-scaled Agile organization is still lacking the Agile way of working in project
portfolio management level.

To sum up, the whole SAFe concept is not useful to be implemented in this R&D
department. We found out that SAFe is more like a box that company cannot jump out
and are limiting organization in their way of working because they are not flexible as
has been seen from the empirical finding that most of the Agile software development
organization tend to mix many methods and tend to be more flexible (Fitzgerald et al.,
2006), which is already our case study organization culture.

As mentioned earlier for applying SAFe, there are three main challenges that revealed
from our empirical findings which are 1) SAFe is like a box from which the company
cannot jump out which is in contrast to their dynamic culture because SAFe is not
flexible, 2) SAFe seems more suitable for small companies that want to scale up rather
than companies that already have a large scale at the beginning like AiTea, 3) If
organizations decide to apply SAFe, they will have to face resistance to change the way
of working within organization.

So, the best way to deal with the earlier mentioned problems in relation to SAFe, is to
select only some of the concepts that benefit the case study, which is mostly on the
higher level of SAFe, especially at the portfolio level. Like we mentioned earlier that
Agile does not exist in the current way of working in portfolio level when compare to
the other level of organization. According to the literature, one possible way to scale up
Agile into a bigger organization is to implement Agile together with project portfolio
management (PPM). Since PPM give an opportunity to make large organizations more
agility outside of small projects (Christoph and Jeannette, 2015). This could even help
them maximizing their financial value and balancing resources with different projects
within the organization (Cooper et al., 1999; Martinsuo and Lehtonen, 2007).

According to Misra et al. (2010), adopting Agile usually demands the entire
organization to change because the concept of Agile development does not work for
individual uses. This is a support from theoretical framework that there is a need to
discuss and apply Agile throughout the whole organization in order to reduce those
conflict and challenges.
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8 Recommendation

This section will provide the recommendation that related to project management
perspective according to what we have learned from our case study. There are two main
recommendations which are: 1) Apply Agile portfolio management and 2) Implement
change management process.

8.1 Apply Agile portfolio management

According to our analysis and discussion, we found out that implementing the whole
SAFe might not be the right solution, but rather implement only some concepts that
benefit for the organization is the best way to implement SAFe. Furthermore, evidence
revealed that the whole organization is not Agile yet. The major problem of this case
study is lacking an Agile way of working in a higher level of organization which is
portfolio level when compare to SAFe. The problem caused conflict within the
organization due to different ways of working. To solve this problem, we recommend
the organization to consider and apply Agile portfolio management in order to align the
way of working throughout the whole organization. The agile concept should be
implemented in planning for strategies, budgets, and resources. However, the research
in Agile portfolio management is meager. There is a need for more empirical study and
real practical case on how to apply Agile at the portfolio level.

8.2 Implement change management process

To apply Agile in portfolio management, it is clear from the case study that when it
comes to the new way of working the organization will face issues with resistance to
change. To minimize the impact that will occur from the change, we recommend the
organization to implement change management processes. Below we describe
recommended steps of change management processes (Beloof, 2018).

First, identify what will be improved after the change. It is important to clarify the
outcome of the change, otherwise there is no point to make any change at all. Second,
present a solid business case to stakeholder. Third establish the plan or roadmap for the
change by involving every stakeholder in the plan. Forth, identify resource, data
gathering, and analysis to measure and monitor progress. Fifth, communicate the
change throughout the whole organization in order to keep every stakeholder on the
same page and know exactly what will happen. Sixth, monitor and manage resistance.
As mentioned in theoretical framework resistance is a natural part of change because
people tend to fear the unknown and feel that they will lose control. Seventh, celebrate
success to help people associate the changes with the positive feelings. Eighth, review
and improve the processes. Change management is a hard topic to handle with. So it is
important to listen to the feedback and review in order to adjust and improve the process
to make it successful at the end (Beloof, 2018).
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9 Conclusion

In this paper, we described how scaling Agile can help improve the current Agile way
of working in large-scale organizations. The focus of this paper mainly studies the
current situation in the case study R&D department in the high technology company in
Sweden. We presented the current Agile way of working, the challenges faced, the
comparison between the current Agile way of working and the scaling Agile framework
(SAFe), the main findings could be applicable to other large scale software
organizations, and the recommendations could be useful for the case study.

There is a lack of research studies on how to conduct a successful Agile transformation
in large organizations. Also, scaling the Agile project method is not easy, and many
challenges have arisen due to collaboration and communication between Agile teams,
as well as the challenge of projects distributed over different time zones and culture.

Many Agile specialists introduced scaling Agile frameworks to manage Agile in a large
organization such as SAFe, LeSS, and DAD. All of them have great success stories
presented on their web pages. However, these scaling frameworks are still lacking
empirical scientific studies on how to be implemented, what kind of challenges are
present, and how to overcome those challenges. In this paper, we chose to focus mainly
on SAFe because it is the most popular scaling framework among these three
frameworks. Our study tried to fill the gap of large-scale Agile research and literature.
By studying the possibility of how scaled Agile works with the scaling Agile
framework.

First, we answered RQ1: How are Agile approaches currently used in large software
development organization? We found out that the current Agile way of working in the
case study R&D department is a mixture of many Agile methods and frameworks and
they are quite mature at the team level but lacking Agile at a higher level of organization
which is portfolio level.

Second, we answered RQ2: What are the challenges in current agile approaches? We
identified seven main major challenges which related to the current Agile way of
working which are: 1) Silo way of working, 2) Lacking communication and
collaboration, 3) Lacking in reuse software tools and ideas, 4) Agile teams in a waterfall
organization, 5) Facing resistance to change, 6) Facing quality issue, and 7) Developer
lack autonomy and overall picture.

Third, we answered RQ3: How can scaling Agile framework support current Agile
approaches? We compared the current Agile way of working with SAFe and found out
that only some concepts are benefits. Most of them are at higher levels in SAFe which
are large solution and portfolio level.

Forth, we answered RQ4: What are the challenges and impact by applying scaling Agile
framework in software development organizations? There are three main challenges
that were revealed in the case study: 1) SAFe is rather inflexible which is in contrast
with the dynamic and swift changing work culture of the case study, 2) SAFe is more
suitable for small companies that want to scale up, 3) If organizations decide to apply
SAFe, they will have to face with resistance to change the way of working within the
organization.
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Fifth, we answered RQ5: How could such a new framework be implemented in the
current Agile organization? We found out that the whole SAFe is not useful to be
implemented in this R&D department. They are mature in the Agile way of working at
the team level. Some concepts on the program level already exist in the current way of
working. The concept of the large solution also partially exists. However, the case study
is lacking most of the Agile concepts on the portfolio level. So, the best way to
implement is to select only some concepts that benefit which mostly on the higher level
of SAFe.

For future research, we recommend conducting additional case studies on Agile
portfolio management, as research in this area is meager. It also revealed from the case
study R&D department that they are lacking the Agile way of working at the portfolio
level. There is a need for empirical study and real practical case on how to apply Agile
at the portfolio level. Portfolio management is well formed in traditional project
management, but it still not often taken up in Agile project management. In addition,
we suggest having more scientific studies on the use of scaling Agile framework like
SAFe, LeSS, or DAD. Since our study cannot fill all gap and almost no scientific studies
on how to be implemented, what kind of challenges are present, and how to overcome
those challenges in different environments exists.
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11 Appendix
11.1 Interview Questions

1. Interviewee background (e.g. role, tasks, history in the organization)

2. Overview of communication and collaboration within the department (e.g. team
communication and collaboration, interaction with other people, success and
challenge stories)

3. Overview of the current Agile way of working in the department and organization
(e.g. transformation journey, the current way of working, success and challenge
stories, opinion about the current way of working)

4. Testing and continuous integration (e.g. testing practice, Cl practice, release
practice, success and challenge stories)

5. Scaled Agile Framework (e.g. knowledge about SAFe, opinion about SAFe)

6. Challenge and solution for large scaling Agile (e.g. biggest challenges, any solution
to solve)

7. Plan for the future (e.g. plan for next step, option for what should be done in the
future)

8. Final comment (e.g. anything you would like to comment or add)

11.2 Recommendation Specific to Case Study

In this section, we continue to answer our last research question, RQ5: How could such
a new framework be implemented in the current Agile organization? After carefully
analyze SAFe, we found out that there are five concepts that might be useful and help
the case study department solve the remaining challenges.

11.2.1 Program Increment (PI) Planning

Leffingwell (2018) defined PI planning as a face-to-face event that aligns all the teams
to a shared mission and vision (See Figure 12). The main concept of PI planning is to
have a face-to-face communication across all team members and stakeholders in order
to build the social network, align development to business goals, identify dependencies,
and match demand to capacity.

Figure 12: Pl planning a face-to-face event

We found out that concept of PI planning might help the case study department to solve
challenge 5.2.5 Developers lack autonomy and overall picture. Since the concept
itself is to have a face-to-face meeting that requires all stakeholders to participate which
including the development team. Involving the developer teams in planning session
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gives them a chance to speak up on which feature is suitable for their teams. At the
same time, the developer teams will get to know more information and overall concept
of the features as well.

However, to include everyone in one single room is quite challenging and proved to be
chaos. To solve this problem, we recommend that each team nominate one
representative to join the session with other stakeholders. The representative role can
be rotated within a team, so every team member can have a chance to join planning
session.

11.2.2 DevOps

DevOps is a combination of two words which are Development and Operation. Without
a DevOps method, there is always a sign of stress between people who develop new
features and people who support and maintain steadiness of production environment. If
these two group of people are not aligned and have tension between each other, delivery
inefficiency can happen. The goal of DevOps is to break down silo by improving
collaboration between development department and operation department (Leffingwell,
2018).

We found out that DevOps concept might help the case study department solve
challenge 5.2.1 Silo way of working. This concept can breakdown silo between
development sub-department (Department A and B) and release and support sub-
department (Department C). However, to implement DevOps in this case study is quite
challenging because their operations are at customer’s side. They did not own the whole
operation process and most of the time their customers will not let them involve on the
operation part. In addition, DevOps concept has close collaboration and feedback that
might help to challenge 5.2.4 Quality issue as well.

It turns out that to implement DevOps is also depended on their client since most of the
operation part is at clients side. So we recommend DevOps concept as a long-term
solution for the case study department. The concept will definitely be useful in the
future when their clients willing to work closely with them.

11.2.3 Solution Intent

Solution Intent is a crucial knowledge depository to collect, manage, and transmit
“What is being built” and “How it will be built” (Leffingwell, 2018). The concept is to
provide a single source of knowledge across the whole organization.

The value of using this part of solution intent is to build knowledge storage system, try
to reuse what the organization already have, and avoiding redundant work in the
upcoming future. The solution intent could relate to the challenge that we found in our
case study that the organization itself is not very good at reuse tools and ideas between
sub-department or even within the same department. As mentioned earlier in this paper,
the evidence shows that this is also a consequence of the silo culture within the
organization.

We found that the concept of the solution intent could be the answer to this challenge.
Even though the problem itself is very complex, not just there is no platform to share
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but also people mindset and technical concern. However, by applying the solution intent
concept and then make the shared system very easy to access, and very user-friendly,
together with trying to change the mindset of every member of the organization could
still result in a big difference. This process could take time and should be considered as
a long-term plan for the organization.

11.2.4 Large Solution Level

Large solution level is the third layer of the SAFe. This large solution is only needed
for the company that facing very large and complex product which beyond the scope
of using only single ARTs. The large solution level consists of roles, artifacts, and
processes which will provide support for the finding of a solution for those large and
complex solutions (Leffingwell, 2018).

We found out that the organization itself has already partially initiated some idea related
to this which is the existing of the department D. However, this department D did not
solve any internal problem but rather provide more availability and ease of access to
their client.

This concept of the large solution level solution could be one of the ways to provide
generic perspective for all employees within the organization and to break down the
silos between department A and B. They could start applying this concept by combining
two product lines into one solution train. Yet they currently have no demand for
merging these two departments but our suggestion is to consider this concept for the
future solution if they would like to break the silos and merge these two departments
together.

11.2.5 Portfolio Level

Portfolio Level is the fourth layer and the highest level of the SAFe. The portfolio level
provides Agile portfolio operation and Lean governance and dealing with people and
resources needed. And this is where the strategy and funding are handled within the
organization (Leffingwell, 2018).

Since this case study organization is facing a crash between operation level and strategy
level as one of the biggest challenges. The concept of SAFe portfolio level might help
the case study organization to overcome the agile team in waterfall organization
challenge. Due to it provides lean budget management plus the high-level management
in the Agile way, which will result in reducing the conflict we mentioned earlier.

However, according to our research, since this topic of Agile in portfolio level of a large
organization is still very new so there is no record plus no published practical case study
or any evidence yet to prove to be a success as implementing this level of the
organization to agile. So, we can only recommend considering this concept as a long-
term solution for the case study department. The concept will definitely be useful in the
future but it will take times to get there.

In addition, we provide six steps for our case study to initiate Agile in portfolio level

which are; 1) Decide whether to be Agile throughout the whole organization or not, 2)
Leaders need to adopt Lean-Agile concept and be the leader to lead the change
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throughout the whole organization, 3) Establish strategic theme of the whole
organization, 4) Implement portfolio backlog and Kanban system, 5) Implement Lean-
Budget practice, 6) Foster Lean-Agile approach to supplier and customer. ( See Figure
13 below).

Want to be Agile
throughout the whole
organization?

Leaders need o adopt
Lean-Agila concept

Figure 13: Step to apply Agile in Portfolio level
11.3 Roadmap Map Specific to Case study

After we analyzed data and recommend SAFe concepts for the case study. In this
section, we provide four roadmaps for our case study in order to solve all those
challenges that we presented earlier in this paper. The first roadmap is to involve
development teams into the overall process by apply Pl planning concept as we
recommended earlier. The second roadmap is to find the right balance of working and
breaking the silo. The third roadmap is to set strategy to reuse what the organization
already have, and avoiding redundant work in the upcoming future. The forth roadmap
is to apply Lean-Agile in portfolio level of organization. (See Figure 14)

Invotve developmant
teams into the overall

procass

Set strutegy to reuss what the

arganization already have, and

avoiding redundant work in the
upooming future

Find tha right balance of Apply Lean-Agile |n
working and breaking

portfolio level of

tha silo organization

Figure 14: Roadmap
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