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Abstract

Agile methods were originally developed for small and co-located teams. The popularity and success of agile methods
in small teams led to growing interest on agile adoption across large organizations as well. However, there are several
challenges while adopting agile to large, e.g., coordination between large number of teams and integration of other non-
development units e.g., HR, and marketing. Scaling frameworks, e.g. Scaled Agile Framework (SAFe) and Large Scale
Scrum (LeSS) to support scaling agile to large have become popular in the recent past. Despite of popularity, there is
very little scientific research on usage of the scaling frameworks.

The primary goal of the thesis is to investigate the adoption and usage of scaling frameworks in practice. The goal is
divided into two parts: a) scaling frameworks usage and adoption and b) SAFe usage and adoption. In the first part, we
conducted two surveys. The first survey aimed to explore why the frameworks were developed, and how they were
evolved, their benefits and challenges directly from the practitioners who developed them. Later, in second survey, we
collected data from 204 software practitioners using scaling frameworks to understand the reasons, expected benefits
and satisfaction of using them. In the second part, we conducted a multivocal literature review (MLR) due to the lack of
scientific evidence on SAFe, to understand the benefits and challenges of SAFe adoption. Next, we conducted an in-
depth case study to explore the reasons, transformation process, benefits and challenges of SAFe. To get a wider over-
view of the benefits and challenges of SAFe we conducted a survey, to explore the benefits and challenges of SAFe.

Our results for the first part show that majority of the frameworks were designed to improve agility, collaboration, coordi-
nation, and synchronization between agile teams. The most common reasons for their adoption were to scale more peo-
ple and deal with existing challenges and pain points. The benefits of adopting these frameworks were categorized into
to business, product, organizational, and culture and the challenges were categorized to implementation, organizational,
and scope. Our results for the second part show that reasons for SAFe adoption are related to organizational, business,
and framework-specific. SAFe transformation activities typically map with the SAFe roadmap activities.

The most common benefits of SAFe adoption are improved transparency, collaboration and faster time to market. The
most significant challenges of SAFe adoption are identifying value streams and forming ARTs, change resistance, and
inculcating an agile mindset. More in-depth research on scaling frameworks is needed to establish the effectiveness of
their usage in practice. We encourage researchers to conduct in-depth case studies on their usage and adoption.
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1. Introduction

“Well begun is half done.”
-Aristotle

1.1 Background

Software has become an integral part of many products and services.
Several software development methodologies came to light over the years.
The methodologies continuously evolved to meet the needs of customers
and technological innovations. There has been a shift from traditional
methods, e.g., plan-driven, to agile methods to handle fast-changing market
demands in recent years [Hirsch, 2005]. Since the early 2000s, agile
methods have been popular in the software industry [Boehm et al., 2004]
and research studies have reported several benefits (e.g. productivity) of
their usage and adoption [Diebold and Mayer, 2017, Vijayasarathy and
Turk, 2008, Phalnikar et al., 2009, Stadler et al., 2019].

The original principles and practices of agile methods are suitable for
small and co-located teams [Boehm and Turner, 2005]. To leverage the
potential benefits also in large teams and systems, many organizations
started to scale agile [Rolland et al., 2016, Dikert et al., 2016]. Scaling
agile to large can be defined as [Fuchs and Hess, 2018a]: (i) agile methods
employed by more number of people or teams (e.g., hiring more employees
to extend the software development), (ii) expansion of agile methods to
other units within the organization (e.g., applying agile to other units such
as business, marketing, finance), and (iii) deepening the application of agile
methods (e.g., integrating agile practices from different agile methods). In
our thesis, we focus on the first two definitions (i.e. (i) and (ii)) of scaling
agile.

In the current literature, there is no exact agreement on what counts
as large in large scale agile [Rolland, 2016]. The definition of large is
primarily dependent on the context, and the person defining it [Beecham
et al., 2021]. In the literature, the term large is characterized by several
dimensions: the number of teams, team size, complexity, lines of code, time

duration, and cost of the project [Dikert et al., 2016]. For instance, Torgeir
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et al. [Dingsgyr et al., 2014a], defined large as “2 or more teams" and
Dikert el at. [Dikert et al., 2016] defined large as at least six teams or
more than 50 people. Other interpretations of large described by Fuchs
and Hess are [Fuchs and Hess, 2018b]: a) the use of agile methods in
large organizations, b) adoption of agile methods in large projects or large
teams, c) application of agile methods in large multi-team settings, and d)
adoption of agile practices and principles in the organization as a whole,
popularly known as enterprise agile [Dingsgyr et al., 2014b]. In our thesis,
we did not define a specific number for large. However, we described large
similar to the Fuchs interpretation of large as defined in (a), (b), and (d)
above.

Scaling agile to large is challenging as it requires additional mechanisms
for coordination, alignment, and collaboration to handle multiple teams or
a large number of people [Dikert et al., 2016]. Large teams or organiza-
tions have several dependencies between the teams and projects, requiring
more formal documentation and reducing agility [Lindvall et al., 2004].
In a large organization, the development teams need to coordinate with
other organizational units such as business, HR which often do not work
in an agile way [Boehm and Turner, 2005]. For instance, the HR unit
may want to have strictly specified roles in projects [Lindvall et al., 2004],
and the control board may oppose the use of continuous integration or
refactoring [Boehm and Turner, 2005]. Therefore, the agile practices need
to be modified or tailored based on the needs of the individual, organi-
zational units [Boehm and Turner, 2005]. Agile adoption is more than
the adoption of practices, and it is more of cultural and mindset change
[Kliinder et al., 2018]. Transforming the culture and traditional mindset
is difficult during scaling agile in large organizations that are typically
waterfall-driven [Dikert et al., 2016, Dingsgyr et al., 2012]. Regardless
of the above challenges of scaling, there is an increasing trend of agile
adoption in large organizations [Edison et al., 2021, Uludag et al., 2020].

Several agile scaling frameworks (e.g. Scaled Agile Framework (SAFe)
[Leffingwell, 2007], Large-Scale Scrum (LeSS) [Larman and Vodde, 2010],
Nexus [Framework, ], and Spotify [Kniberg and Ivarsson, 2012]) started to
emerge in order to support the scaling of agile methods to large organiza-
tions. These frameworks were developed by some custodians of existing
agile methods and also by the practitioners who have worked to scale agile
methods in large companies. For instance, the co-creator of the Scrum

model developed Nexus [Framework, ]. Most of the scaling frameworks



Introduction

have claimed to address the pressing issues related to scaling, such as
aligning multiple teams and improving coordination and collaboration with
other organizational functions such as human resources (HR), marketing,
legal, and finance [Edison et al., 2021]. However, how far the scaling
frameworks have addressed these issues is still unclear from the existing
literature [Beecham et al., 2021, Conboy and Carroll, 2019a].

Researchers and practitioners started to conduct workshops focusing on
scaling agile since 2013 at the International Conference on Agile Software
Development (XP) [Moe et al., 2016, Moe and Dingsgyr, 2017, Bass, 2019,
Bass and Salameh, 2020]. The workshops encouraged researchers and
practitioners to do more in-depth research to extend the understanding
of how to scale agile methods. Since then, the number of research-based
studies in large scale and also agile scaling frameworks have increased.
For instance, Dikert et al. [Dikert et al., 2016] in 2016 identified only
six primary studies on large scale and no studies on scaling frameworks.
Whereas Edison et al. [Edison et al., 2021] identified 191 primary studies
on large scale agile across 134 organizations in 2021. Forty-one studies
of out of those, 191 studies reported the use of scaling frameworks. SAFe
alone was used in 19 organizations with 21 primary studies. More studies
on agile scaling frameworks confirm growing interest in the research
community to understand their usage and adoption.

Even-though research-based studies on scaling frameworks have in-
creased in recent years (0 in 2016 [Dikert et al., 2016] to 41 in 2021
[Edison et al., 2021]), the existing literature on evolution, adoption, and us-
age of agile scaling frameworks is still scarce or inconclusive [Das and Gary,
2021, Beecham et al., 2021]. For example, the literature lacks research on
why scaling frameworks are adopted, how satisfied the practitioners are
with the use of scaling frameworks, how the scaling framework mitigates
the scaling-related challenges, and the benefits and challenges of their
adoption.

Investigating the benefits, challenges, reasons of scaling frameworks
usage in one study enables us to provide an extensive overview to prac-
titioners or researchers who want to examine challenges, benefits, or
reasons. Such an overview could guide practitioners in selecting a suitable
framework for their organization and understanding the common adoption
challenges. Understanding the challenges of implementing scaling frame-
works can prepare practitioners for the transformation journey and look

for mitigation strategies for the obvious challenges related to scaling. The
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identified gaps in the research could be a starting point for researchers
in creating a more in-depth analysis of scaling frameworks. Such future
studies will hopefully help in creating a new body of knowledge in the do-
main of large-scale development, which can lead to more efficient outcomes

compared to the present ones.

1.2 Research Problem and Questions

Scientific research exploring the usage and adoption of agile scaling frame-
works is still limited. Therefore, in this thesis, we aim to understand the
research problem: Understanding the adoption and usage of agile scaling
frameworks. Both practitioners and researchers are interested in under-
standing why frameworks are adopted, how organizations transform to
scaling frameworks, and the benefits and challenges of their usage [Moe
et al., 2016, Moe and Dingsgyr, 2017, Dingsgyr et al., 2018].

In order to achieve the overall aim, we formulated two goals (G1 and G2)

and related research questions below.

* Goal 1 (G1): Understand the evolution, adoption, and usage of

agile scaling frameworks.

- RQ1: What are reasons behind designing the agile scaling frameworks?

- RQ2: How did the agile scaling frameworks evolve over the years?

- RQ3: Why do organizations adopt agile scaling frameworks?

- RQ4: What are the benefits and challenges of adopting agile scaling
frameworks?

- RQ5: How satisfied are practitioners after adopting agile scaling frame-
works?

* Goal 2 (G2): Understand the adoption and usage of SAFe.

- RQ6: Why do organizations adopt SAFe?

- RQ7: What activities are involved in a doing a SAFe transformation?
- RQ8: What are the benefits of adopting SAFe?

- RQ9: What are the challenges of adopting SAFe?

The first goal of the thesis is broader, where we study scaling frameworks
as a phenomenon, providing a more comprehensive overview of various

agile scaling frameworks. In the second goal, we narrowed our focus to
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- AGILE SCALING
g FRAMEWORKS

EVOLUTION OF AGILE SCALING FRAMEWORKS

Goal 1: Focus on agile scaling
frameworks

USAGE AND ADOPTION OF

SCALING FRAMWORKS

USAGE AND
ADOPTION OF SAFE

WHY SAFE? ~  Goal 2: Focus on SAFe
RANSFORMATION

ACTIVITIES

BENEFITS AND
CHALLENGES
OF SAFE

Figure 1.1. Research Goals

SAFe, see Figure 1.1. We choose SAFe due to its popularity across the
software industry, with 37% of respondents adopting based on the latest
non-scientific survey conducted by Digital.ai (earlier known as VersionOne)
between February to April 2021 [One, ]. Responses came from a broad
range of software industries located all over the globe. The report also
stated the following about SAFe popularity in the past five years, "Over
the past five surveys, we have seen the use of SAFe grow significantly to
become the dominant approach, in use by more than a third of respondents”.
Another research-based study also indicated the popularity of SAFe over
other scaling frameworks like LeSS and DAD [Kuhrmann et al., 2017].
Additionally, there is a growing interest among the academia and industry
to understand SAFe usage and adoption [Edison et al., 2021, Beecham
et al., 2021].

The research questions follow a logical sequence by first finding the
reasons behind designing the scaling frameworks, how they evolved over
the years, later why they are being adopted, followed by their benefits and
challenges. Next, we focused on SAFe by investigating why it is adopted,
the transformation process, and finally, finding the benefits and challenges

of its usage in the software industry.
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1.3 Structure of Thesis

The thesis is structured as follows. Firstly, we briefly discuss related work
in Section 2. Secondly, we present our research problem and research
methodology in Section 3. Thirdly, we give an overview of the results from
the publications in Section 4. Fourthly, we discuss the implications and
threats to validity in Section 5. Finally, in Section 6, we conclude the thesis

and propose future work.
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2. Related Work

“Research is creating new knowledge.”

-Neil Armstrong

In this chapter, we review the previously published literature related
to this thesis. Firstly, we start with a short description of agile methods
and their importance in large scale. Later, we describe the agile scaling
frameworks, which became popular in the recent past. Lastly, we review
the research-based concerned with the most popular scaling framework,
SAFe.

2.1 Agile Software Development

In following sections we briefly describe the history of agile methods, agile

manifesto, and common agile methods used in software development.

2.1.1 History of Agile Methods

Waterfall development was the most commonly used process model in
software development in the past. The waterfall model was developed
by Winston W. Royce [Royce, 1987], and consists of the following phases:
system requirements, software requirements, analysis, program design,
coding, testing, and operations. It is a sequential model, where each
phase is frozen before the next phase could begin, and every phase has an
emphasis on documentation [Balaji and Murugaiyan, 2012]. For instance,
it begins with collecting the requirements from the users, customers and
end-users [Royce, 1987]. Later, these requirements are well documented
and handed over to designers. After that, design documents are given to
developers for development. The model looks perfect for constructing a
bridge, where the needs of the end-user are relatively static [Cohen et al.,
2004]. However, developing software is more complex due to rapid changes
in technology and market needs. For instance, software requirements often
change, customers may not be sure of defining all requirements at the
beginning of the project, and new requirements may emerge in the middle

of the project duration [Cohen et al., 2004].
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The challenges above with waterfall development led to the development
of other models such as V-model [Coad et al., 1999], and Rational Uni-
fied Process (RUP) [Booch, 1995]. V-model is an extension of the waterfall
model by mapping the verification and validation activities to each phase of
the model [Schuppan and RuBwurm, 2000]. Even though these approaches
aimed to solve the waterfall problems, they were still heavyweight, docu-
mented, and plan-driven approaches [Abbas et al., 2008].

The iterative development model and the spiral model also emerged in
response to handle the volatile requirements [Boehm, 1988, Larman and
Basili, 2003]. Incremental and iterative development (IID) methods adopt
the process behind the waterfall model and repeat them in increments.
This model reduces the development time by breaking the whole devel-
opment cycle into overlapping increments [Larman and Basili, 2003]. In
the waterfall model, all the requirements are analyzed at the beginning of
the project. In contrast, the requirements in this model are broken down
into several increments and are delivered at the end of each increment
[Cohen et al., 2004, Larman and Basili, 2003]. IDD approach was more
flexible than the waterfall method in handling the change in needs and
technologies. However, this model still has a detailed analysis phase and
detailed documentation of the requirements before the coding phase.

The spiral model is similar to IID model [Boehm, 1988]. However, they
have an additional advantage over IID methods, as they prioritize require-
ments based on the risk analysis. Spiral and IID models gave greater
flexibility in handling the requirements over the waterfall models. How-
ever, many practitioners felt that these methods still did not respond to
change as rapidly as necessary in the evolving business world [Misra et al.,
2012, Cohen et al., 2004]. These methods still had lengthy analysis and
extensive documentation involved [Cohen et al., 2004, Misra et al., 2012].
As a result, practitioners and consultants wanted to develop methods that
respond to the changes rapidly and are flexible and people-oriented. This
quest led to the emergence of the agile movement, and the methods are
popularly known as agile methods. Many of the agile methods are based on
IID [Larman and Basili, 2003]. The agile methods are a collection of differ-
ent practices that share common values and principles or characteristics,
e.g., communication, iterative development.

These methods became popular after the formulation of Agile Manifesto
in 2001. The manifesto was created when Cockburn invited a group of 17

software engineering professionals who were following some lightweight
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software development models to discuss their common philosophy and
pressing issues in software development and termed their shared philos-
ophy as “agile”. [Laanti et al., 2013, Misra et al., 2012]. The manifesto
became an essential piece of information during the agile movement, where
it describes the core values and principles of the agile methods. The agile

manifesto states the following core values [Beck et al., 2001]:

® V1: Individuals and interactions over processes and tools
* V2: Working software over comprehension documentation
¢ V3: Customer collaboration over contract negotiation

* V4: Responding to change over following plan

The twelve agile principles related to the aforesaid core values are [Beck
et al., 2001]: P1. Customer satisfaction, P2. Welcome Change, P3. Fre-
quent deliveries, P4. Work together, P5. Motivated individuals, P6. Face-
to-conversation, P7. Working software, P8. Sustainable pace, P9. Technical
excellence, P10. Simplicity, P11. Self-organising teams, and P12. Continu-
ous reflection.

Since 2001, several agile methods started to evolve, see Figure 2.1. Figure
2.1, contains the most common agile methods along with their practices.
The most popular agile methods are Scrum and extreme programming (XP)
[Dikert et al., 2016]. Typically, the methods are applied in small teams
with less than ten people as the principles and values are suitable for
small teams [Misra et al., 2012, Cohen et al., 2004]. Agile has been both
advocated and criticized in the literature. The following are some of the
criticisms reflected towards agile methods: agile methods are over-hyped
and misunderstood [Irons, 2006], limited support for global distributed
settings [Turk et al., 2002], and limited support for large settings [Turk
et al., 2002, Mahanti, 2006].

However, there is also empirical evidence that claims that agile has
bought in several benefits, e.g., improved productivity, predictability, and
team morale [Vijayasarathy and Turk, 2008, Solinski and Petersen, 2016,
Shankarmani et al., 2012]. Due to such potential benefits, many organi-
zations showed interest to scale agile to large scale settings and projects
[Fuchs and Hess, 2018b, Dikert et al., 2016]. The following section will
explain how the above-defined four core values and twelve principles of

agile are contradicted in large scale settings.
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Figure 2.1. Agile Family [Dyba and Dingsgyr, 2008]
2.2 Agile methods in large scale

In the following section, we present definition of scaling, large in large

scale and agile scaling frameworks.

2.2.1 Scaling of agile methods

Adopting agile in large is popularly known as scaling agile [Kalenda et al.,
2018]. According to Fuchs et al. [Fuchs and Hess, 2018b] scaling agile to
large has different contexts, they are described as follows: (i) agile methods
employed by more number of people or teams (e.g., hiring more employees
to extend the software development), (ii) expansion of agile methods to
other units within the organization (e.g., applying agile to other units such
as business, marketing, finance), and (iii) deepening the application of
agile methods (e.g., integrating other agile practices from different agile
methods). In our thesis we focus on the first two definitions (i.e. (i) and (ii))
of scaling agile.

Now, we shall explain what does this large mean in large scale. In the
current literature, there is no exact definition of what does large mean
in large scale agile [Rolland, 2016]. The definition of large is dependent

mainly on the context and the person defining it [Beecham et al., 2021].
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The definition of large typically includes the number of people or agile
teams involved in the project or associated costs or duration of a project
[Dikert et al., 2016]. For example, Berger and Beynon-Davies [Berger and
Beynon-Davies, 2009] categorize a project as a large scale agile project if
the project costs exceed ten million GBP. Bjarnason et al. [Bjarnason et al.,
2011] consider a project as large scale if it exceeds more than two years.

Other definitions consider the number of teams or people involved in the
development. For instance, Dikert et al. [Dikert et al., 2016], defines large,
when there are six or more teams or more than 50 people, and Paasivaara
et al. [Paasivaara et al., 2008] defines it as 40 people or seven or more agile
teams. To provide a more concrete definition for large scale, Dingsgyr et
al. proposed a taxonomy, which consists of three categories: (i) small-scale
agile projects with one team that use traditional agile practices such as
daily stand-ups for intra-team coordination, (ii) large-scale agile projects
between two to nine agile teams that use approaches like such as a Scrum-
of-Scrums (SoS) for cross-team coordination, and (iii) very large-scale agile
projects with at least ten agile teams that require additional coordination
mechanisms for cross-team coordination, such as multiple SoS. Based on
the above taxonomy, large is defined as least, two agile teams.

Fuchs and Hess extended the definition of large by taking other inter-
pretations described as follows [Fuchs and Hess, 2018b]: a) the use of
agile methods in large organizations, b) adoption of agile methods in large
projects or large teams, c) application of agile methods in large multi-team
settings, and d) adoption of agile practices and principles in the organi-
zation as a whole, popularly known as enterprise agile or organizational
agility, where other units such as HR, business work in an agile way
[Dingsgyr et al., 2014b]. In our thesis, we did not define a specific number
for large. However, we described large similar to the Fuchs interpretation
of large defined in (a), (b), and (d) above.

2.2.2 Difficulties of scaling agile

Agile methods were originally designed for small and co-located teams
[Rolland et al., 2016]. Due to the benefits in the small teams (e.g. im-
proved productivity), several organizations started to adopt agile in large
teams and projects. The fundamental principles and practices of agile
are challenged when applied in large scale settings. For instance, a large
setting consists of multiple teams or large teams, face-to-face communica-

tion (P6) becomes complex when the size of the team increases [Lindvall

15



Related Work

et al., 2002]. Also, having multiple teams also reduces the effectiveness of
communication (V1) [Dingsgyr et al., 2014a]. There is a need for additional
coordination mechanisms, e.g., the daily stand-up meeting could extend to
include a daily intra-team project meeting to coordinate multiple teams
under the project [Reifer et al., 2003]. Large projects also require more
formal documentation to manage the dependencies and requirements be-
tween multiple teams or people, which contradicts with the core values of
agile (V2) [Lindvall et al., 2004].

Typically, a large scale project involves a significant number of exter-
nal experts in addition to team members, which means larger projects
are multidisciplinary, thus making it more difficult to share knowledge
across involved stakeholders and more coordination efforts to work to-
gether (P4) [Rejab et al., 2015, Carlile, 2002]. Larger projects also need
extensive integration efforts due to a large number of stakeholders, e.g.,
customers, suppliers [Ambler, 2007]. Large organizations have different
departments or units other than IT or development, e.g., business, finance.
Such units require additional practices and coordination mechanisms, and
also sometimes these units may not be suitable to work with agile ways,
e.g. business units and HR needs strict roles [Fuchs and Hess, 2018b].
Large scale projects often involve legacy systems, which are monolithic
and hard to integrate into the short-cycles, iterative workflows which are
supposed to be core principles of agile [Fuchs and Hess, 2018b].

Moreover, adopting agile is more than just applying practices; instead,
it is a change in mindset and culture at the organizations [Kliinder et al.,
2018]. Large organizations typically use traditional approaches for soft-
ware development, e.g., waterfall, which makes it even more challenging

to inculcate an agile mindset [Dikert et al., 2016].

2.3 Agile Scaling Frameworks

We have previously discussed the difficulties to implement agile in large
scale settings. To address the scaling challenges, different agile scaling
frameworks started to emerge. The primary purpose of these frameworks
is to align or support multiple teams to work together in an agile way.
Uludag et al. [Uludag et al., 2017], identified a total of 22 scaling frame-
works based on the structured literature review. The majority of frame-
works emerged from very fundamental approaches of agile development,

such as XP and Scrum, and they were enhanced in order to apply to the
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large settings [Uludag et al., 2017]. There has been an increase in the
adoption and usage of these scaling frameworks in the recent past [Edison
et al., 2021].

Most popular scaling frameworks based on the latest agile survey by
Digital.ai [One, ] include Scaled Agile Framework (SAFe), Large Scale
Scrum (LeSS), Disciplined Agile Delivery (DAD), Spotify, and Scrum at
Scale (S@S). Each scaling framework has a set of characteristics, e.g., roles,
practices. The practices of the scaling frameworks could be categorized into
the following: (i) practices used at the team level, most of the frameworks
use basic scrum for the teams [Theobald et al., 2019], e.g., daily stand-ups,
(i1) practices used for scaling, to coordinate multiple teams, e.g., scaled
planning, scaled retrospectives, and (iii) practices that are used for teams
as well as for scaling, estimation, backlog refinement. There are some
standard practices among the scaling frameworks, such as sprint planning,
sprints, retrospective, review/demo [Theobald et al., 2019]. Teams of
teams formation for coordination between teams are also common among
the frameworks but known with different names or titles, such as Agile
Release Trains in SAFe and Tribes in Spotify model. Some practices
are specific to certain frameworks. For example, product owner sync, an
architectural runway is only found in SAFe, architecture envisioning in
DAD and managing impediments in S@S [Theobald et al., 2019]. Each
framework has its advocates and critics, but to date, there is very little
empirical evidence about their efficacy in general [Beecham et al., 2021]. A
more detailed description of each framework is presented in the following

sections.

2.3.1 Overview of the popular scaling frameworks

We will give an overview of the popular frameworks identified based on the
latest agile survey conducted by Digital.ai [One, ] in the following sections.
The section will briefly describe who developed the framework, essential
practices, roles, different configurations of the frameworks. We arranged

the frameworks based on the year of their first formal publication.

Large Scale Scrum (LeSS)

Large-Scale Scrum was formally published in 2008 by Craig Larman and
Bas Vodde [Larman and Vodde, 2016]. LeSS accommodates the Scrum
practices and principles to larger projects [Uludag et al., 2019], therefore

it also called as a multi-team scrum. Multiple scrum teams develop a
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Minimum Viable Product (MVP) at end of each sprint. At the beginning
of every sprint all the team members discuss about the features and they
start with highest prioritized features from the product backlog. Later, the
team works on the assigned features [Larman and Vodde, 2016].

Currently, there are two versions of LeSS: “normal” LeSS, for up to eight
Scrum teams, and LeSS Huge, for more than eight Scrum teams [Larman
and Vodde, 2016]. To manage more than eight teams, LeSS introduced
concepts such as requirements areas (RAs), area POs (APOs) and area
product backlogs (APBs) [Larman and Vodde, 2016].

Scaled Agile Framework (SAFe)

SAFe was designed as a blueprint for scaling agile to large enterprises. The
first version was released in 2011. The framework is frequently updated.
At the time of writing, the current version is 5.1 [Inc., ], representing the

sixth major revision of the framework. Figure 2.2 gives an overview of
SAFe.
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Figure 2.2. The Scaled Agile Framework, Version 5.0 [Scaled Agile Inc., e] (Used with
permission from Scaled Agile)

The framework evolved as an approach for developing software and
complex systems in an agile and lean manner [Scaled Agile Inc., e]. It
incorporates practices from Scrum, Extreme Programming (XP), Kanban,
and lean into four different configurations: the essential SAFe [Inc., 1,
portfolio SAFe [Inc, al, large solution SAFe [Inc, b, and full SAFe [Scaled
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Agile Inc., e]. Each configuration comprises different roles, processes, and
events to achieve a targeted solution. Organizations can adopt one or more
SAFe prescribed configuration(s) based on their needs. In the following we
would define important roles and events in each of the configurations.

The essential SAFe configuration [Inc., ] contains roles, activities, and
events to deliver solutions through the central concept of agile release
trains (ARTs). An ART is a long-lived organizational entity composed of
agile teams [Scaled Agile Inc., al. An ART typically includes 50 to 125
people, and delivers various solutions incrementally, by using fixed length
program increments (PIs) as time-boxes. PIs are typically 8 to 12 weeks
long [Scaled Agile Inc., a]. Each PI starts with 2-day PI planning session,
where all the teams plan features and identify the dependencies between
them for the upcoming PI.

The large solution SAFe configuration [Inc, b] consists of different roles,
artifacts, and processes to build complex solutions. The solution train, is
the key organisational construct of this configuration which aligns the
people and the work towards a common solution vision, backlog, and
mission [Inc, b].

The portfolio SAFe configuration [Inc, a] comprises of a set of roles,
practices, and principles to initiate and govern the development of value
streams. A value stream is the sequence of steps used to build a solution
that generates continuous value for the customer. A value stream may
directly deliver customer value, or it may support an internal process
[Scaled Agile Inc., b]. The portfolio SAFe configuration is said to contain
the necessary processes to build and develop enterprise needs that meet
the strategic objectives. This configuration in SAFe is responsible for
defining the strategy and investment funding for value streams and their
solutions.

The full SAFe configuration includes all the three aforementioned config-
urations [Scaled Agile Inc., e].

SAFe provides a twelve step roadmap to guide organizations on how
to successfully implement SAFe. The twelve steps are presented in the
Figure 2.3. Many participants in a recent workshop on large-scale agile
development (at XP2020 conference) [Bass and Salameh, 2020] agreed
that SAFe provides all the necessary steps for its implementation. How-
ever, they mentioned that the steps could be difficult to implement. Other
participants considered SAFe implementation as complicated, as it in-

cludes unnecessary processes that are plan focused, bureaucratic, and
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dis-empower team autonomy [Bass and Salameh, 2020].

Participants in the workshop reported SAFe as one of most complex
frameworks, some also said there is a lot of guidance on how to imple-
ment and start SAFe [Bass and Salameh, 2020]. However, very little
guidance is provided once implemented in the organizations [Christopher
and De Vries, 2020]. This reinforces the need to understand the various ac-
tivities involved in SAFe transformations and analyze how these activities

are mapped with the SAFe implementation roadmap.

The Spotify Model
The Spotify model [Kniberg and Ivarsson, 2012] was first published in
2012 by Henrik Kniberg and Anders Ivarsson. The framework is based
on Scrum and Lean practices. The primary goal of Spotify framework is
to create autonomous cross-functional teams. The structure consists of
Squads, Chapters, Guilds, and Tribes [Kniberg and Ivarsson, 2012].
Teams are called Squads. Squads can use different methods like Scrum,
Kanban or a mix of both. Each Squad has a long term mission and develop
the product based on the mission [Salameh and Bass, 2019b]. The collection
of Squads is called a Tribe. Chapters are a small group of people with
similar skills, e.g., testers or developers. Guilds consist of small groups
of people who would like to share their knowledge on coding, practices,
and tools. Typically, the Chapters are created within the Tribe, while the

Guilds are formed across the organization [Kniberg and Ivarsson, 2012].
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Disciplined Agile Delivery

DAD is defined as a people-first, learning-oriented hybrid agile approach
to IT solution delivery. DAD tool kit provides two categories of roles, (i)
Primary roles, which are commonly found in DAD teams regardless of the
level of scale, and (ii) Supporting roles, are filled on temporary basis, to
address scaling issues [Alliance, ].

DAD had defined nine principles based on and lean and flow principles
[Petersen and Wohlin, 2011]. DAD projects or products follow a life cycle,
which has several critical features: (i) It is a delivery life cycle: The DAD
life cycle extends the Scrum construction life cycle, (ii) There are explicit
phases: The DAD life cycle is organized into three distinct, named phases,
inception, construction and transition that map with the agile coordinate-
collaborate-conclude (3C) rhythm, (iii) The delivery life cycle is shown in
context: The DAD life cycle recognizes that the process of identifying and
selecting projects takes place years or even decades before the project’s
start date, and (iv) There are explicit milestones: The milestones are an

integral part of DAD’s governance and risk reduction strategy [Alliance, ].

Scrum at Scale (S@S)

The Scrum@Scale framework is an extension of the Scrum framework
[Scrum Inc., ]. It was developed by Dr. Jeff Sutherland based on the
fundamental principles of Scrum, Complex Adaptive Systems theory, game
theory, and object-oriented technology. Its a lightweight framework, that
can customized to different kinds of industries. There is an increase in the

adoption of this frameworks in past two years [One, ].

Nexus

Nexus is a framework for used for developing and sustaining scaled product
and software development initiatives [Framework, ]. It consists of roles,
events, artefacts to knit together three to nine scrum teams. Nexus is an
exoskeleton that is build on top of multiple Scrum teams. Roles, events,
and artefacts are similar to scrum in general. Some new roles such as
Nexus Integration Team and Nexus Integration Team have been added

[Framework, ].
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2.4 Research on Agile Scaling Frameworks

In this section, we will provide an overview of the research conducted
on different scaling frameworks. We found four types of research-based
studies in the domain of scaling frameworks: (i) primary studies that
are based on several scaling frameworks, e.g., case studies conducted in
various industry settings using different scaling frameworks [Conboy and
Carroll, 2019a], (ii) primary studies on individual frameworks, e.g., case
studies or surveys on SAFe [Paasivaara, 2017], (iii) secondary studies on
scaling frameworks, e.g., SLRs on comparing different frameworks based
on the primary studies, literature review on LeSS and SAFe [Kalenda
et al., 2018] (iv) review based studies, e.g., studies that compare practices
[Theobald et al., 2019], artifacts [Wiriska and Dabrowski, 2020] between
frameworks based on the information present on official websites of the
frameworks.

We summarize the first category of studies in the following. We identi-
fied two studies in this category. The first study identified the different
challenges of using scaling frameworks [Conboy and Carroll, 2019a] and
subsequent study illustrated how SAFe and DAD addressed software de-
velopment risks in global software development [Beecham et al., 2021].
The study reported that SAFe and DAD were able to address most of the
risks associated with GSD. Even though the frameworks were successfully
able to mitigate the risks of GSD, the process of the framework adoption is
challenging [Conboy and Carroll, 2019a]. Some of the critical challenges
reported in [Conboy and Carroll, 2019a] are as follows: difficulties to un-
derstand the terms and concepts defined under the frameworks, choosing
between several frameworks without a comparison model to contrast and
compare between different frameworks was problematic, lack of readiness
among the developers or team level across the organization, difficulties to
balance between the framework structure and the organizational structure.
The above two studies show that the frameworks have their advocates and
critics. Also, the context of the organization is an essential factor that could
influence the efficiency of the frameworks [Beecham et al., 2021]. Both
studies raise a need for more in-depth studies on the scaling frameworks
to understand their use and effectiveness.

Now, let us move to the second category, i.e., the primary studies pub-
lished on individual frameworks. There is an increase in literature on

studying individual frameworks such as SAFe, LeSS, and Spotify Model.
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For instance, Paasivaara et al. [Paasivaara and Lassenius, 2016] and
Uludag et al. [Uludag et al., 2019] reported the challenges and of LeSS
adoption. Alsaqaf et al. [Alsaqaf et al., 2020] studied the applicability of
LeSS practices in addressing the quality requirement challenges in dis-
tributed settings. Studies on Spotify include: [Smite et al., 2019, Salameh
and Bass, 2019b, Salameh and Bass, 2019a, Gerster et al., 2020]. For
instance, Smite et al. [Smite et al., 2019], reported the success criteria
for Guilds and how they help in cultivating knowledge sharing in large
organizations. The existing scientific literature lacks empirical studies
on S@S, Nexus, DAD, even though there is an increase in the adoption
of these frameworks [Edison et al., 2021]. However, framework official
websites have been actively publishing success stories and case studies
on framework adoption. Except for Spotify, the majority of the popular
frameworks, e.g., SAFe [Scaled Agile Inc., d], DAD, Nexus, have publicly
available case studies on their official sites. The case studies have been
published to bring the frameworks into the limelight rather than provide
insights on adoption and usage. Therefore, the publication bias is extreme
across these studies.

Based on the above studies, we understand that individual studies on
scaling frameworks were related to challenges and understanding specific
practices, only one study reported regarding the transformation process
[Paasivaara, 2017]. Many studies also report to do more in-depth studies
to understand the usage of the scaling framework in practice, e.g., to trans-
form to SAFe [Paasivaara et al., 2008]. Moreover, the current literature is
more problem-centric, where researchers are keen to report the adoption
challenges. More in-depth research on how to select a framework, transfor-
mation process, and solutions to the existing scaling challenges are needed
[Gerster et al., 2020].

The next category of studies is the secondary studies conducted on scal-
ing frameworks. We identified two studies [Edison et al., 2021, Kalenda
et al., 2018]. [Edison et al., 2021]. Both the studies were included to-
wards reporting challenges and success factors between several scaling
frameworks, e.g., SAFe, LeSS, DAD. For example, Edison et al. [Edison
et al., 2021] identified 31 challenges grouped into nine categories, e.g.,
inter-team coordination and 27 success factors grouped into four categories,
e.g., management buy-in. The other study was more specific towards SAFe,
and LeSS [Kalenda et al., 2018]. Most of the challenges related to scaling

frameworks have also been persistent in large-scale agile [Dikert et al.,
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2016]. The secondary studies indicate an increase in the number of pri-
mary studies in the domain of scaling frameworks. However, the SLR also
found that many companies choose to develop their customized method for
scaling, even after many frameworks have been published in the market.
The reasons can be that organizations are more comfortable scaling what
they already know rather than switching to a large-scale unknown frame-
works. However, when we compare the number of organizations that use
scaling frameworks (32 organizations) versus using customized methods
(13 organizations), the scaling frameworks overpower the other category
[Edison et al., 2021].

The above study ([Edison et al., 2021]) also mentioned that there is a lack
of longitudinal studies on the adoption and application of agile large-scale.
Conducting such studies is challenging due to a lack of proper resources,
e.g., funding and access to longitudinal data. Despite such challenges,
the need for such studies to understand the complex phenomenon of agile
adoption on large scale is still in demand [Moe and Dingsgyr, 2017]. We
also found that none of the existing literature reviews has included the
grey literature from the official website of the scaling frameworks, e.g.
SAFe, LeSS. To bridge the gap between practice and research, there is a
need to include the grey literature studies [Garousi et al., 2019a].

We summarize the last category of studies on scaling frameworks, i.e. re-
view based studies that compare different frameworks. These review based
studies rely both on primary studies and information from the official web-
sites of the frameworks. We identified six studies that compared different
frameworks based on different characteristics [Winska and Dabrowski,
2020, Diebold et al., 2018, Theobald et al., 2019, Christopher and De Vries,
2020, Alqudah and Razali, 2016, Uludag et al., 2017], e.g., based on prac-
tices [Theobald et al., 2019], artifacts [Winska and Dabrowski, 2020].
Theobald et al. [Theobald et al., 2019] compared the practices among
twelve agile scaling frameworks. The study concludes that the majority
of the frameworks at the team level implement Scrum practices and the
common practices for scaling include scaled plannings, meetings and retro-
spectives, e.g., PI plannings. However, the study calls for more in-depth
research on the practices and validation from the framework creators or au-
thors. Winska et al. [Winnska and Dabrowski, 2020], compares the artifacts
among five different scaling frameworks, namely, LeSS, Nexus, S@S, SAFe,
and Agile PgM. Based on the analysis, the authors conclude that SAFe and
Agile PgM has focused on strictly defined artifacts that are mostly related
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to planning activities. Additionally, the above methods are duplicating the
problem of documentation, which could contradict the core values of agile,
e.g., continuous improvement Whereas, the scrum derived frameworks,
S@S, Nexus, S@S have more emphasis on continuous process improvement
and self-organization concepts. All the above frameworks have emphasized
more on processes and working culture than on the actual products. More
detailed research on artifacts and their usage in practice is required.
Other studies compared the frameworks based on its benefits [Christo-
pher and De Vries, 2020], challenges [Christopher and De Vries, 2020],
flexibility [Christopher and De Vries, 2020, Diebold et al., 2018], inter-team
communication practices [Christopher and De Vries, 2020], coaching and
support [Uludag et al., 2017], and complexity [Christopher and De Vries,
2020]. The key results from the studies are as follows: SAFe is rated as
highly complex and less flexible [Christopher and De Vries, 2020, Diebold
et al., 2018]. LeSS and DAD have medium complexity and flexibility
[Christopher and De Vries, 2020, Diebold et al., 2018]. There was no in-
formation on Nexus regarding the complexity. Inter-team communication
is high in SAFe, LeSS, and DAD and medium in Nexus [Christopher and
De Vries, 2020, Diebold et al., 2018]. More information on framework
comparison is given in Table 2.1. The above studies aimed to provide
comparison criteria to support the decision making on which framework
is best suited for the organizations. Even though the studies aimed to
provide information to support the decision making, they still miss several
components such as context, culture, and practical cases on usage. The
studies are still in the preliminary stages and need more research to guide

the selection process of scaling frameworks in practice.
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2.5 Research on SAFe

In the following sections, we start describing the popularity of SAFe in the
software industry followed presenting research-based studies conducted

on SAFe related to our research goal (G2).

2.5.1 Popularity of SAFe

Out of all frameworks, SAFe has been the most popular according to a
current state of the agile survey, with 37% of respondents adopting it [One,
1. The report also stated the following about SAFe popularity in the past
five years, "Over the past five surveys, we have seen the use of SAFe grow
significantly to become the dominant approach, in use by more than a third
of respondents”.

The popularity of SAFe and the marketing of the benefits by the frame-
work influenced several companies to take SAFe into use. At least more
than 100 companies have already taken SAFe into use according to the
official website [Scaled Agile Inc., d], and many companies are considering
taking SAFe in future according to a recent survey published in 2020
[Petri Kettunen and Ménnist6, 2020]. We have also observed organizations
who already implemented a particular framework for a while (e.g., Spotify
Model) also transitioned to SAFe [Carroll et al., ]. The research-based
studies on SAFe have been increasing in the recent past [Edison et al.,
2021]. However, there are a limited number of studies that have informa-
tion on SAFe usage and adoption. The probable reasons could be due to
the complex nature of transformation and complexity of the framework,
making it challenging to study and comprehend its usage in large-scale
settings [Bass and Salameh, 2020]. The grey literature from the official
SAFe website still stands as a dominant source of information for SAFe

usage, and adoption [Scaled Agile Inc., d].

2.5.2 Reasons for adopting SAFe

The reasons for SAFe adoption were reported in two studies [Paasivaara,
2017, Pries-Heje and Krohn, 2017]. The reasons could be divided into two
categories: (i) to improve the current state of the organization and (ii) to
solve the existing challenges. The category (i) reasons from the previous
study include improving collaboration between management and IT and

faster reaction to changes. Category (ii) include: overcome the delays
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in spreading the features across teams to solve the challenges related
to visibility, poor morale of employees, complexity, and under-estimated
dependencies.

The reasons found in the literature were similar to the reasons for agile
adoption in general. The existing literature lacks framework-specific
reasons, e.g., why SAFe was chosen over other frameworks, what attributes
of SAFe were considered for the selection process? This calls for more
research on understanding the specific or prominent reasons for SAFe

adoption.

2.5.3 Activities involved in SAFe transformation

To our knowledge, only two studies provided information related to the
SAFe transformation process [Paasivaara, 2017, Pries-Heje and Krohn,
2017]. The adoption of SAFe was a top-down approach in both of the
aforementioned cases, i.e., it started from product management to the
teams.

The transformation in [Paasivaara, 2017] proceeded by adopting SAFe
training’s, change agents and external coaches supporting transformation,
and PI planning events. In [Pries-Heje and Krohn, 2017] and [Paasivaara,
2017], help from external consulting companies during the transformation
was reported. In-depth information on how the SAFe transformation pro-
ceeds are not reported in the current literature. Need for detailed studies
which provide information on transformation steps would be necessary to

guide the practitioners during the SAFe transformation.

2.5.4 Benefits and challenges of adopting SAFe

We identified several studies that reported benefits and challenges of SAFe
usage. The studies used different research methods, such as case study
[Paasivaara, 2017, Gustavsson, 2020, Gustavsson, 2019d, Gustavsson,
2018, Heikkil4 et al., 2015], survey [Laanti and Kettunen, 2019, Salikhov
et al., 2020, Gustavsson and Bergkvist, 2019], action research [Pries-Heje
and Krohn, 2017], and design science [Turetken et al., 2017].

The most significant benefit reported in the studies is improved trans-
parency, and visibility [Gustavsson and Bergkvist, 2019, Salikhov et al.,
2020, Pries-Heje and Krohn, 2017, Laanti and Kettunen, 2019]. Other
benefits of SAFe include improved productivity, and employee engagement
[Paasivaara, 2017].
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The common challenges of SAFe adoption are described as follows. Sev-
eral studies mentioned challenges for conducting the PI planning sessions
[Paasivaara, 2017, Heikkil4 et al., 2015, Gustavsson, 2019b, Gustavsson,
2020, Gustavsson, 2019a]. Change resistance was mentioned in [Paasi-
vaara, 2017, Pries-Heje and Krohn, 2017, Gustavsson, 2019d]. Organi-
zations also felt using SAFe as moving away from agile [Turetken et al.,
2017, Paasivaara, 2017, Gustavsson, 2019b].

Not all of the above studies explicitly investigated the benefits and chal-
lenges of SAFe usage; instead, they reported benefits and challenges as
part of studying another topic of SAFe such as coordination and maturity
of SAFe practices. Only three studies had an explicit focus on benefits and
challenges.

None of the studies had reported how they measured the benefits and
what practices of SAFe led to those benefits. Also, the challenges of SAFe
look similar to challenges of adopting agile in large scale settings [Dikert
et al., 2016]. More in-depth research on the benefits of challenges of SAFe

is required to understand its efficiency in large scale environments.

2.6 Research Gap

Even-though the research on agile scaling frameworks is increasing, there
is still a grave lack of empirical research on usage and adoption of these
frameworks [Conboy and Carroll, 2019a]. For instance, research on why
scaling frameworks have been designed, how did they evolve, why do or-
ganizations adopt frameworks, and satisfaction with framework usage is
not yet investigated in the current literature. Thus, several researchers
have highlighted the need for more empirical research on these frame-
works [Cram, 2019, Conboy and Carroll, 2019a, Paasivaara and Lassenius,
2016]. Therefore, the first goal of this thesis we aim to explore the above
mentioned topics related to agile scaling frameworks.

We observed that SAFe has been the most popular framework of all the
existing frameworks [One, ]. Despite of its popularity, only a few studies
have mentioned about the reasons for adopting SAFe. However, in-depth
information on reasons is lacking. The reasons were mentioned only as a
part of case organization description. It is necessary to understand why
organizations adopt SAFe over other frameworks.

Several academics and practitioners are interested to understand how

is SAFe adopted in an organization [Moe et al., 2016, Moe and Dingsgyr,
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2017]. This reinforces the need to study the various activities involved in
SAFe transformation in practice due to the lack of information from the
current literature.

The framework adopters have claimed several benefits of its adoption;
in practice, do we have any empirical evidence for these benefits? Only a
few studies have reported the benefits of SAFe, and literature on benefits
is still dominated by grey literature from the SAFe webpage, making it
biased. It is also deemed important to understand if the framework is able
to mitigate the obvious challenges of scaling agile and also to identify if it
brings in new challenges. Literature fails to provide sufficient information
related to SAFe challenges [Conboy and Carroll, 2019b].

Many researchers and practitioners are interested to explore aforesaid
topics on SAFe [Moe and Dingsgyr, 2017, Moe et al., 2016, Dingsgyr et al.,
2018, Fuchs and Hess, 2018b, Beecham et al., 2021, Paasivaara and Lasse-
nius, 2016]. Therefore, in this thesis we aim to fulfill the above research
gaps by investigating on: (i) reasons of SAFe adoption, (ii) transformation

process to SAFe, (iii) benefits and (iv) challenges of SAFe adoption.
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For a billion problems, there are a zillion solutions.

-A Telugu Proverb

This thesis is an exploratory study of understanding the usage and adop-
tion of agile scaling frameworks with a keen focus on SAFe. Exploratory
research is an approach for studying topics that have very little scientific
knowledge and studying such topics is also relevant for the uncover the
existing gaps in the current research [Stebbins, 2001]. The primary goal of
this thesis is to create an understanding of the unexplored topic in the do-
main of large-scale agile, i.e., usage of the agile scaling frameworks. Many
researchers and practitioners are interesting in understanding how scaling
frameworks are adopted in practices and also learn from the industries
that have already adopted scaling frameworks. Thus, exploratory research
seems to be an appropriate approach for the thesis [Patton, 2002]. This
research could also be categorized as inductive, as we did not employ any
theory or hypothesis before conducting the research.

In this chapter, we firstly, present the research goals and research ques-
tions. Next, we describe the research methodology, data collection, data

analysis, and validation.

3.1 Research Goals and Research Questions

The high-level research problem of the present thesis aims to address
the following: “Understanding the adoption and usage of agile scaling
frameworks across software industry”.

Scaling frameworks have gained much popularity and attention in the
recent past. As described in the previous chapter, the current research on
scaling frameworks is scarce and inconclusive. We aimed to address the
research gap by investigating the adoption of several scaling frameworks
in general and later study a specific framework, e.g., SAFe, to understand
in more detail its adoption. Therefore, we divided our research problem,

into two different research goals. The first goal has a broader scope, which
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investigates several scaling frameworks, e.g., SAFe, LeSS, as phenomenon
to understand their adoption and usage in practice. While the second
goal is focused on only one framework, i.e. SAFe, due to its popularity
and relevance in the software industry. The goals are summarized as the

following:

* Goal 1: Understand the evolution, adoption, and usage of agile

scaling frameworks.

- RQ1: What are the reasons behind designing the agile scaling frame-
works?

- RQ2: How did the agile scaling frameworks evolve over the years?

- RQ3: Why do organizations adopt agile scaling frameworks?

- RQ4: What are the benefits and challenges of adopting agile scaling
frameworks?

- RQ5: How satisfied are practitioners after adopting agile scaling frame-
works?

This thesis’s first goal focuses on providing empirical data regarding
the evolution, adoption, and usage of different scaling frameworks, e.g.
SAFe, LeSS, Spotify Model. The goal is twofold: first, to understand the
evolution and adoption directly from the methodologists who created the
agile scaling frameworks. Understanding evolution would contribute
towards the history of agile methods in large scale. Investigating why
frameworks were created and what benefits and challenges the method-
ologists claimed could help get an overview of framework adoption and
usage and guide practitioners during adoption.

The second is to understand the reasons, expected benefits, and satis-
faction of the adopting scaling frameworks from industry practitioners.
This would guide the practitioners to select a appropriate frameworks

based on what other practitioners have reported on aforesaid topic.

Goal 2: Understand the adoption and usage of SAFe.

- RQ6: Why do organizations adopt SAFe?

- RQ7: What activities are involved in doing transformation using SAFe?
— RQ8: What are the benefits of adopting SAFe?

- RQ9: What are the challenges of adopting SAFe?

The second goal of this thesis focuses on producing empirical data re-

garding the adoption and usage of SAFe in the software industry. Till
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Table 3.1. Mapping of Research Questions and Research Articles. X denotes article directly
answers the research questions, whereas (X) denotes the article indirectly
answers the research questions.

Research Questions I II IIIT Iv V VI

G1: Understanding evolution, adoption
and usage of scaling frameworks

RQ1: What are the key reasons for creating the agile X
scaling frameworks?

RQ2: How did the agile scaling frameworks evolve X

over the years?

RQ3. Why do organizations adopt agile scaling X
frameworks?

RQ4: What are the benefits and challenges of adopting X X
agile scaling frameworks?

RQ5: How satisfied are practitioners after adopting agile X
scaling frameworks?

G2: Understanding adoption and usage of SAFe

RQ6. Why do organizations adopt SAFe? X) X
RQ7. What different activities are involved in doing a X X
large-scale agile transformation with SAFe?

RQ8. What are the benefits of adopting SAFe? X)) X) X X X
RQ9. What are the challenges of adopting SAFe? X) X X X X

now, 21 primary studies have been published on SAFe [Edison et al.,
2021]; however, they do not provide any detailed information on reasons,
transformation and benefits and challenges of adoption. This information
could help practitioners get a deeper understanding of SAFe and guide
organizations during the SAFe transformation process.

The results of the two goals are answered in or more than one research
article that are compiled in this thesis. The mapping of the research

questions and the research articles is presented in Table 3.1.

3.2 Mixed-methods Approach

In this thesis, we have adopted a mixed-method approach that combines
three important methods: literature review, case study, and survey. The
mixed-method helps approach helps to achieve a more complete picture of
the empirical reality [Creswell, 1999]. We choose mixed methods approach
for the following reasons [Creswell, 1999]: 1. Better or in-depth informa-
tion could be identified from triangulation or converging the results from
different methods e.g. benefits of SAFe adoption were investigated using
survey, MLR, and case study, this helped to triangulate our findings and
gain deeper and wider insights on benefits, for instance, MLR provided a
list of benefits, while case study provided what practices led to the ben-

efits and how, and survey helped understand how strongly practitioners
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Publication |
Qualitative Survey

Goal 1

Understanding the evolution,
usage, and adoption of agile

scaling frameworks Publication Il

Quantitative Survey with
few Qualitative
Questions

Publication Ill

Multivocal Literature

Review, Qualitative
Study
Goal 2
Understanding the ¢
evolution, usage and
adoption of SAFe Publication IV, V
Qualitative Case Study

Publication VI
Quantitative Survey

Figure 3.1. Research methods and mapping their to the publications

have agreed towards the benefits, 2. Results from one method could be
extended by using an another method, for instance, the MLR results for
benefits were extended to case study to get more deeper information related
to benefits. Having both qualitative and quantitative methods together
could help in better understanding of research problem being studied, e.g.,
survey helped us to get list of benefits and challenges, while case study
helped us to get in-depth information of each benefit and challenge 3. We
have research questions that could be explored both quantitatively and
qualitatively, e.g., benefits were explored using both type of methods.

Our research follows a funnel approach, i.e., we start from a broader goal
(like the wider end of the funnel), to more narrower goal (like the narrower
end of the tunnel), Figure 3.1. Our first goal has a wider focus; to address
the first goal, we conducted two surveys by collecting both qualitative and
quantitative data. We narrowed our focus to SAFe due to its popularity
and industrial relevance 3.1. To address our second goal, we conducted a
literature review, case study, and a survey.

In the next section we would describe the research methods adopted to
investigate our two goals, Figure 3.1. First we explain about the methods

that were adopted to answer goal 1, followed by goal 2.

3.3 Research Methods for Goal 1

To investigate the goal 1, we adopted survey method. We had two surveys,

one survey was qualitative and another survey was quantitative with few
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qualitative questions. The below section would explain in detail about why
the method was selected and how it was carried out in order to answer our

research goal 1.

3.3.1 Survey

Survey is defined as the selection of a small sample of people from a large
population, which is followed by collection of data from individuals [Fowler,
1995]. Publication I, I, and VI are based on survey method. Publication I
and IT answer our goal 1, Figure 3.1.

We conducted two surveys (survey I and survey II) in this thesis. Publi-
cation II and VI are based on survey I, and publication I is based on survey
II. We conducted the both the surveys by following the guidelines from
[Lindker et al., 2015]. The survey method allows reaching a broader popu-
lation and capturing the state-of-art. In the survey I and II, we collected
data from the methodologists who created the scaling frameworks and
software practitioners adopting scaling frameworks. The survey method
was suitable as we needed to reach several methodologists and software
practitioners to understand perspectives behind creating the frameworks
and usage of scaling the frameworks. Also, it helps in deriving conclusions
from a broader population, hence more generalizability, and presenting
the current state of the art of scaling framework adoption and evolution.
Therefore, the survey method has been chosen.

The description of both the surveys is as follows.

3.3.2 Survey I

Questionnaire Design. The questionnaire consisted of five sections.
Only practitioners were asked to respond to our survey. The questionnaire
included questions on the organization’s transformation background, such
as the development methods used before adopting a scaling framework.
Questions on reasons, expected and realized benefits, and challenges, which
were consolidated based on three previous studies on agile and large-scale
agile development [Uludag et al., 2017, Uludag et al., 2018, Version One,
al. In each of the three sections, we included an open-ended question
to write-in other reasons, benefits, and challenges experienced/witnessed
respectively to limit the anchoring effect. In the fifth section, we captured
the participants’ background information, such as respondent’s primary

role in the organization, and the location of the organization.
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Survey Validation. The questionnaire was initially carefully reviewed
by the authors. Next, it was reviewed by domain experts, two survey
experts and industrial expert. After incorporating all suggestions, we
conducted a pilot survey with three respondents from our target audience
and asked for their feedback.

Sampling and Target Audience. We used non-probabilistic conve-
nience sampling. The target audience for our survey included software
professionals from various roles, e.g., managers, agile coaches, product
owners, and developers, who use agile scaling frameworks in their organi-
zations.

Data Collection. Data collection took place between May and Septem-
ber 2019 using the online tool “LimeSurvey”’. To reach our target popula-
tion, we used the following media to promote the survey: (1) international,
agile conferences, (2) agile meetup groups, (3) social media groups, and (4)
personal networks. We received a total of 204 responses from respondents
using different agile scaling frameworks, of which 100 were SAFe adopters.

Data Analysis. We conducted both descriptive and inferential statistics
for analysing our data. We started the data analysis by running basic
descriptive statistics for contextual information, e.g., reasons, benefits,
such as frequencies, to get an overview of the data and insights on how to
proceed with inferential statistics. Then, we calculated the mean values
for the reasons, expected benefits, and satisfaction.

Next, we conducted the Kolmogorov-Smirnov test [Lilliefors, 19671, to the
normality of the data. The test showed that our data had a non-normal
distribution. Thus, we adopted non-parametric tests to perform inferential
statistics. We used the Kruskal-Wallis H test [Conover, 1998] to compare
the differences between more than two independent groups, e.g., primary
framework, industry sector, when the dependent variable is either ordinal
or interval/ratio, e.g., reasons, expected benefits, and satisfaction level.

We had two open-ended questions, other reasons and other expected
benefits and the data from these questions was imported into Excel for
qualitative coding. We coded the data by following the guidelines from
[Corbin and Strauss, 2008]. We started by open coding, which included
breaking down the data into meaningful labels. After that, we grouped the

open codes into axial codes based on the similarities and differences.

1https://Www.limesurvey.org/
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3.3.3 Threats to validity

We describe the limitations of our survey method in this section [Wohlin
et al., 2012].

Internal Validity. This threat relates to factors that influence the re-
lationship between the research process and the obtained results, e.g.,
respondent bias. We mitigated the respondent bias by collecting data from
only reliable sources, i.e., our responses (more than 90%) came either from
people we met during the conferences and agile Meetups or via personal
contacts, and we knew that they were using scaling frameworks, which
helped us to avoid unreliable responses. As the questionnaire consisted of
separate sections investigating the benefits and challenges of adopting ag-
ile scaling frameworks, respondents could not overemphasize the positive
elements of the SAFe adoption.

External Validity. This threat is concerned with the generalizability
of the survey results. Due to our opportunistic sampling strategy, we are
unable to identify in what way our sample might be skewed. We had
respondents with different roles, using different scaling frameworks, from
various domains and geographical locations. Our demographic data are
similar to other surveys in the field, giving us some degree of confidence
that our sample at least does not completely misrepresent the population.
Our respondents are likely biased towards positive answers through their
roles, e.g., agile coaches. Further, our respondents likely represent firms
and people who are active agile community participants.

Construct Validity. This treat is concerned whether the questions
asked in the questionnaire represent the attributes being measured. We
formulated the survey statements on the reasons, expected benefits, and
satisfaction based on earlier findings in the realm of agile and large-
scale agile. We had to limit the questionnaire length, and we could not
include all the possible reasons or statements that measure satisfaction
that we identified from the literature. We compensated for this through
open questions, which we think helped get the most probable reasons
and expected benefits for agile scaling framework adoption. We validated
the questionnaire with a domain expert, survey experts and tested it by
conducting a pilot study, which helped ensure that the questionnaire was
clear and understandable to the respondents.

Conclusion Validity. This threat is concerned with the ability to draw

the proper conclusion from the collected data. The survey data was mainly
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Likert-scale, and we conducted appropriate non-parametric tests to iden-
tify differences between independent groups. We also verified our post-hoc
analysis with the Mann-Whitney U test that confirmed that we did the
proper tests to determine the significant differences for individual frame-
works. The qualitative codes were thoroughly discussed among all the
authors, which mitigated the misinterpretation of data. We also compared

the results with the existing literature for validating our results.

3.34 Survey II

Questionnaire Design. The questionnaire consisted of four sections
with a total of 22 questions?. We included questions on the framework
background, e.g., reasons behind the framework creation, claimed benefits
and challenges. The questions were compiled based on previous studies
[VersionOne, 2020, Uludag et al., 2017] and the Ask Matrix®.

Survey Validation. Two experienced researchers validated the ques-
tionnaire from the software engineering research group at TU Munich.
Their suggestions on length, language, and the order of questions were
incorporated.

Data Collection. We collected data between August 2017 and Septem-
ber 2019 using the online tool Unipark*. We used various approaches
to reach out to the inventors or organizations, i.e., methodologists, that
created the frameworks: 1. Questionnaire link was sent to 22 methodolo-
gists by email. 2. We contacted some of the methodologists in two of the
leading agile conferences: XP 2019° and Agile 2019%. 3. We reached a few
methodologists via LinkedIn’. We received responses from 15 creators.

Data Analysis. We imported the data into excel sheet. Next, we started
with breaking down the data into meaningful entities, i.e., open codes.
Later, based on the constant comparison of similarities and differences,
we grouped the open codes into higher categories of codes called axial
codes. Finally, two authors of the study had a few discussions to compare
the open and axial codes from their analysis. The majority of the codes
matched between the two authors, and only a few adjustments were made

by mutual agreement.

2Questionnaire link: https:/bit.ly/2ZP169S.
3http://WWW.agilescaling.org/ask-matrix.html, last accessed on: 03-10-2021.
4https://www.unipark.com/en/, last accessed on: 03-10-2021.
5https://www.agilealliance.01"g/xp2019/, last accessed on: 03-10-2021.
6https://www.af.g;ilealliance.org.g:/agile2019/, last accessed on: 03-10-2021.
7https://Www.linkedin.com/, last accessed on: 03-10-2021.
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3.3.5 Threats to validity

We discuss the limitations of our study through the threats, as suggested
by Wohlin et al. [Wohlin et al., 2012].

Construct Validity. This threat is concerned whether the questions
presented in the questionnaire represent the attributes being measured.
Two survey experts thoroughly checked the questionnaire and evaluated
its’ understandability, clarity, and readability to counteract this threat.
Moreover, the questions were compiled based on previously published
studies in the realm of agile software development.

External Validity. This threat is about the generalizability of the
results. We aimed to collect responses from all existing scaling frameworks.
Out of 22 frameworks, we received responses from 15 methodologists. We
could not get responses from the methodologists of seven frameworks
despite contacting them several times via email. Thus, this threat could
not be completely mitigated. However, we received responses from the
most widely adopted scaling frameworks, such as SAFe, LeSS, DAD, and
Spotify [VersionOne, 2020].

Internal Validity. This threat is concerned with factors that can affect
the relationship between the research process and survey results, i.e., the
cause and effect relationship. We contacted the methodologists via emails
found from the frameworks’ official websites. We received confirmation
from most methodologists after they filled in the survey, which ensured that
the right persons answered the survey. We also met some methodologists
during the agile conferences personally and asked them to answer the
survey.

Conclusion Validity. This threat deals with the ability to conclude
from survey data. The data was coded independently by two researchers.
Both researchers compared the codes and drew conclusions together to

avoid misinterpretation and misunderstanding of the data.

3.4 Research Methods for Goal 2

This section will briefly describe the research methods that were adopted
to answer our goal 2. We adopted three methods to investigate our goal:
literature review consisting of both peer-reviewed and grey literature, case
study, and survey. The survey method (survey I) is already described in

the above section. Other two methods are described below.
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3.4.1 Multivocal Literature Review (MLR)

Systematic literature reviews (SLRs) and systematic mapping studies have
been popular in the field of software engineering as they help to summarize
the existing studies in a specific research domain [Garousi et al., 2019a].
According to the widely adopted systematic literature review guidelines
[Keele et al., 20071, a “fully systematic literature review” should include
both grey and the peer-reviewed literature. Grey literature is defined as,
“[literature] produced on all levels of government, academics, business and
industry in print and electronic formats, but which is not controlled by
commercial publishers, i.e., where publishing is not the primary activity of
the producing body” [Garousi et al., 2019a].

For many reasons, the majority of SLRs published in software engi-
neering have not included grey literature [Garousi and Méantyla, 2016].
Including the grey literature is challenging and unfortunately, the search
strategy for grey literature has not been systematically addressed in the
SLR guidelines [Keele et al., 2007]. This is unfortunate, as excluding
this literature eliminates the voice and opinions of the practitioners who
do not publish in the academic venues of forums [Garousi and Mantyl4,
2016, Ampatzoglou et al., 2015].

The inclusion of grey literature can, however, be considered a threat as
the information reported is based on the opinions and experiences of prac-
titioners rather than systematic collection and analysis of data [Garousi
et al., 2016, Garousi et al., 2019b]. Thus, there are issues with grey litera-
ture, such as author and publication bias that needs to be accounted for
when analyzing such literature. This threat, while severe, does not ren-
der the material unusable. Indeed, several systematic literature reviews
published in the field of software engineering have included peer-reviewed
experience reports (e.g., [Dikert et al., 2016, Rafi et al., 2012], and [Dyba
and Dingsgyr, 2008]).

To gather the existing literature on SAFe, we chose to conduct an MLR
due to a lack of scientific literature on SAFe usage and adoption. The
important reasons for including grey literature are presented in Table 3.2.
Such inclusion also helps to bridge the gap between academia and practice
[Garousi et al., 2019al].

In our MLR, in the publication III, we searched articles across four differ-
ent scientific databases: Scopus, Web of Science, ACM, and IEEEXplorer.
We used the following keywords: (“safe" AND “scrum") OR “Scaled agile
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Table 3.2. Reasons for Including Grey Literature in an MLR [Garousi et al., 2019a]

Attribute Relevant to our study
Complex intervention Yes
Complex outcome Yes

Lack of consensus about the measure- Yes (no in-depth information
ment of outcome in peer-reviewed stud- found)

ies

Low volume of evidence in peer- Yes (very few primary studies
reviewed literature found)

Low quality of evidence in peer-reviewed Yes (no in-depth studies
literature found)

Context important in implementing the Yes (very few case studies
intervention found)

framework". We searched across the official SAFe website as a part of our
grey literature search.
The search was conducted in the year 2018 by adopting the following

inclusion criteria:

1. Only articles related to the Scaled Agile Framework.
2. Only primary evidence: experience reports, case studies, action research.
3. Publication type: Conference papers, journal papers, workshop papers,

white papers from the Scaled Agile Framework’s homepage.

Total of 88 documents were included based on the inclusion criteria, of
which 82 were gathered from the grey literature and six from the scientific

databases.

3.4.2 Data Analysis

Total 88 documents selected were imported into the qualitative coding tool
Nvivo. We analyzed the data by following the guidelines from [Corbin and
Strauss, 2008]. We started by breaking down the data into meaningful
labels, known as open coding. The open codes were grouped into axial codes
based on similarities observed between the open codes. For example, for
the research question benefits of SAFe adoption, we identified the following
open codes, no missing dates, and schedule slips, which were coded into

the axial code on time delivery.
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3.4.3 Threats to Validity

The threats to validity [Zhou et al., 2016, Garousi et al., 2019b], and the
steps taken to mitigate them are as follows.

Selection Bias. This threat occurs during the selection of primary
studies based on interpreting the inclusion and exclusion criteria. It
was mitigated by involving all authors in designing the criteria. Two
researchers independently filtered the abstracts and titles of peer-reviewed
articles.

For the grey literature, each document from the SAFe website was dis-
cussed among the authors and included based on inclusion-exclusion crite-
ria.

Subjective Bias. This threat occurs during the qualitative coding of
data. Coding was meticulously performed by two of the authors. There
were a series of discussions during the coding process among all the authors
regarding the naming of the axial codes and the categorization of the open
codes into axial codes. The process is traceable.

Publication Bias. Including the grey literature could be seen as a
limitation, as they usually describe only positive results [Zhou et al.,
2016]. As expected, the majority of the cases considered in this study
gave attention to the benefits of the framework. This could have been a
serious threat to the results if this study had focused on reporting the
framework’s benefits, rather than the transformation process.

Grey Literature Challenges. The challenges related to grey literature,
presented in [Garousi et al., 2019b], are discussed as follows:

Inherent nature of grey literature materials: There are huge quantities
and variabilities of the grey literature materials available on the internet.
In our study, we did not use any search engines as the same keywords
in the Google search engine did not identify either link to various case
studies published on the SAFe website or any primary studies related to
SAFe®. However, the search results identified the official SAFe website,
which acted as our central repository. Having all the content under this
helped us deal partially with this threat.

The scaled agile team of experts reviewed the drafts and customised all
the case studies to a definitive format. The data from the organizations
was collected from a standardised questionnaire, that helped us to deal

with variability of information from the white papers. Labeling the addi-

8We checked the first ten pages of the search results.
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tional supplementary documents case wise helped to manage the quantity.
However, the additional supplementary documents had varied information
and formats, that took a lot of time to code.

Methodology adopted: Grey literature is based on opinions and expe-
riences, while, the scientific literature adopts systematic data collection.
The threat due to this has been partially mitigated, as Scale Agile, Inc.
claimed to publish the information by adopting systematic data collection
procedures. However, for the blog articles, PowerPoint presentations and
white paper from organisations, we could not find anything related to how
the information was collected. Thus, this threat could not be mitigated for
those reports.

Quality assurance: There are several quality challenges related to the
usage of grey literature. Garousi et al. provided a checklist for accessing
the quality [Garousi et al., 2019a]. However, in [Garousi et al., 2019b], the
same authors mentioned a lack of a well-defined checklist for assessing
the quality. Unfortunately, we could not completely mitigate this threat
in this study. We verified the credibility of the case studies on the SAFe
website by searching for the names of people that were mentioned in case
studies, e.g., directors and agile coaches on LinkedIn professional network
[In, , Garousi et al., 2019b]. We found similar information was specified
on their profile, which was reported in the case studies regarding their
role and experience in the organization. However, this cannot completely
mitigate this risk related to the quality of the information reported by the
case studies.

Limitations of keyword search. For peer-reviewed studies, we have
only included the primary sources which explicitly mentioned the keyword
“SAFe" or “Scaled Agile Framework". The earlier versions of SAFe, may not
have used the term SAFe as the term came into use only in the year 2011.
It was difficult to find such studies, as scaling agile phrase could result
in thousands of search results [Dikert et al., 2016]. It is very difficult to
identify if they have used the earlier version unless and until they mention
it as an earlier version. To avoid this, we have only included the studies
which explicitly mention the keywords SAFe or Scaled Agile Framework.

For the grey literature, we included the earlier variants of SAFe as well,
e.g., version 0.98, as the SAFe website only publishes the case studies of
the organizations which have adopted their framework.

Information Loss. The codes with less than three organizations were

not reported. The keyword search could have missed some studies. We
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mitigated this by going through the references of all three selected primary
studies and did not find any new study that met our inclusion criteria.
Some documents had lot of images as well, which were difficult to under-
stand and code that information due lack of detailed description. In such

cases some information have been lost while coding the data.

3.4.4 Case Study

The case study is defined as “an observational request that explores a
contemporary wonder inside of its genuine connection; when the limits
in the middle of marvel and setting are not unmistakably obvious; and
in which numerous sources of proofs are used” [Yin, 2013]. Case study
as a research method helps to investigate a contemporary phenomenon
in a specific organizational context [Yin, 2009]. The case study is an
appropriate method to investigate the usage and adoption of SAFe in the
industry setting, as this phenomenon cannot be replicated in a laboratory
setting. SAFe adoption and usage depend on many factors contextual and
demographic factors, e.g., domain, number of teams. Therefore, the case
study is the right method to investigate this phenomenon.

Publication IV and V are based on a case study conducted in a large
financial corporation. Publication IV presents the ART formation and
its challenges. Publication V presents reasons, transformation process,
benefits and challenges of SAFe usage. This case organization was pur-
posefully selected for the following reasons: 1. The case belongs to the
financial sector; this sector has seen the highest number of SAFe adoptions
in recent times, this helped to explore the reasons, challenges, transforma-
tion process, and benefits of SAFe adoption across the financial domain, 2.
The organization reached a certain maturity level with multiple ARTs in
progress and incrementally improving and expanding the practices of SAFe,
3. The case organization was one of the largest traditional corporations in
Denmark that were taking SAFe, and 4. Availability and accessibility of

case organization during the period of our study.

3.4.5 Case Organization Description

Our case organization (PFA) is located in Denmark. PFA develops large
and complex insurance and pension products. It is a 1300 person orga-
nization with 32 teams involved in software development. The software

development is distributed between two sites: Denmark and Poland. How-
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ever, the main development takes place in Denmark. The organization
hired some sub-contractors from Poland, as they could not find the right
skill-set in Denmark.

At the time of interviews, PFA had four ARTs, namely, DCE? digital and
customer experience (50 persons, 7 teams), DBI train: data and business
intelligence (40 persons, 5 teams), IP train: insurance and products (120
persons, 11 teams) and DM train: digitalisation and management (80

people, 9 teams).

3.4.6 Data Collection

In the case study, the main data collection technique was qualitative
interviews by following the interview guide approach. We interviewed 24
people from the case organization. We interviewed people from different
roles that allowed us to have different perspectives and give us a holistic
view of the SAFe usage and adoption. The interviewees were suggested
by one of the core members of the transformation team, and some of the
interviewees were selected by snowballing approach.

Interviews were audio-recorded and transcribed by a professional tran-
scription company. After that, all the transcripts were exported to the

qualitative coding tool Nvivo for analysis.

3.4.7 Data Analysis

The qualitative data was collected from the interviews was analyzed by
following the guidelines from [Corbin and Strauss, 2008]. We started
by open coding, which included breaking down the data into meaningful
labels. After that, we grouped the open codes into axial codes based on the
similarities and differences. For instance, in the publication IV, we coded
the data related to ART formation and its challenges, and for publication
VI, we coded the data related reasons, transformation activities, benefits

and challenges of SAFe adoption.

3.4.8 Threats to Validity

The following threats to validity were identified from our case study [Yin,
2009].
Construct validity: This threat is concerned with the how well the

case study results align to the reality. We selected interviewees from

9Names of the release trains have been slightly modified to retain anonymity
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different roles and different levels, e.g., team level and program level. This
enabled respondent triangulation. The analysis was carried out in several
iterations and several discussions happened before finalizing the coding
process. This helped in right interpretation of the data. The interviews
were also held in a conversation manner, which enable interviewees to
clarify the questions in case of misunderstanding and misinterpretation of
the questions. The transcripts from the professional transcription company
were also cross checked with the corresponding recordings to ensure the
correctness of the data.

External validity: This threat is concerned with ability to generalize
the results to other contexts. The results of the present study can be
applicable when they applied to an organization having similar contextual
information, e.g., pension and insurance systems, having tightly coupled
products. However, we compared our findings with other case studies
on SAFe and also with SAFe implementation road-map. We found many
similarities between our cases and previously published cases, with respect
to reasons, transformation process, benefits and challenges. This finding
may be applicable for future case studies as well.

Internal validity: The threat is concerned with different factors that
could effect the relation between the research process and obtained results.
The different factors are: design the interview questionnaire, selection of
interviewees. An initial draft of the questionnaire was made by the first
author. After that, there were two iterations in which new themes, order
of the questions was changed. The answers to these questions are highly
dependent on the interviewees. We made of list of potential interviewees
during one of the PI plannings and this list was checked by the one of the
core member from LACE team. Then some other additional interviewees
were suggested. This ensured were collected data from the right people.

Reliability: This threat is concerned with the extent of repetition of
the study. The data was collected from multiple sources, ensuring the
correctness of the data. The analysis of the coding was validated by
conducting a feedback session with a positive response for the results

presented.
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4. Results

In this chapter, we present an overview of the results of the research
questions. A detailed description of the results is given in the respective
publications. The chapter is structured in accordance with two research

goals formulated based on the existing research gaps.

4.1 Reasons for designing agile scaling frameworks

In publication I, we identified 12 key reasons behind creating the agile scal-
ing frameworks from the 15 methodologists. These reasons were grouped
into four categories: complexity, customer, market, and organization. The
most commonly stated reasons were: improving the agility /adaptability
of the organization, improving the collaboration of agile teams working
on same product, improving the coordination of agile teams working, and

improving the synchronization of agile teams working on same product.

4.2 Evolution of agile scaling frameworks

This question is answered as a part of publication I. Fig.4.1 shows a time-
line of the 15 agile scaling frameworks whose methodologists participated
in our survey. Grey rectangles (' ) indicate the start of development of a
framework, whereas green rectangles (") show current versions and blue
rectangles (" ) symbolize intermediate versions. Fig. 4.1 also shows two
types of dependencies between the frameworks and their versions: Dashed
arrows indicate the influence between different frameworks, whereas solid
arrows show a predecessor relationship.

Based on the survey answers, we identified that Crystal is the first
created agile scaling framework which development started in 1997. Nexus,

eScrum, and S@S were also relatively early designed compared to most
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other agile scaling frameworks.

The majority of the frameworks were published between 2011 and 2018.
None of the methodologists indicated stopping the further development of
their frameworks. Most frameworks have multiple versions, whereas four
frameworks have only one version, namely Nexus, LeSS, Spotify Model,
and XSCALE.

4.3 Reasons for adopting agile scaling frameworks

Results for six reasons from our survey from publication II are presented in
Figure 4.2. The survey had respondents using different scaling frameworks.
However, 49% of our survey respondents adopted SAFe. The reasons, to
scale more people and to remain competitive in the market received highest
mean values.

We found 34 additional reasons (from the open-ended question) from our
survey; see Table 4.1. The 34 reasons were categorized into framework-
specific, organizational/business reasons, and other reasons. The most
commonly mentioned reasons were helps in dealing with pain points of the
organization, to inculcate agile mindset, popular and proven successful,
and provides flexibility.

We also wanted to find if there were any difference in reasons between
different frameworks. We choose the five most common frameworks based
on our survey. We calculated the mean values, Table 4.3. Later, we per-
formed Kruskal-wallis H test and found statistically significant differences
for the reasons: (i) because it is widely adopted (p= 0.000), (ii) because the
framework is well defined and clearly documented (p= 0.000), (iii) because
it is well supported by coaching, training, and guidance (p= 0.000). We
conducted post-hoc analysis to identify statistically significant differences
between individual frameworks for the three reasons mentioned above, see
Table 4.2.

Based on the inferential statistics, we understood that SAFe is adopted
for its (i) popularity, (ii) because it is well supported by coaching, training,
and guidance, and (iii) well defined and documented when compared to

other frameworks, such as internally created methods, LeSS, and Spotify.
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Figure 4.2. Adoption reasons arranged by mean values

Table 4.1. Write-in Adoption Reasons

Fr k Specific R Framework(s) n
Popular and proven successful SAFe 5
Provides flexibility SAFe,LeSS,S@S 5
Helps in de-scaling the organization LeSS 4
Provides a light-weight process model LeSS,Nexus 3
Provides a common language/structure SAFe 2
Maps well for traditional organizations, e.g., provides an easier transition for managers SAFe 2
Helps in mixing practices from other methods, e.g., Scrum/DevOps SAFe,SoS 2
Has a focus on lean portfolio management and system thinking SAFe 1
‘Well documented approaches Nexus 1
Good materials and people with experience to guide SAFe 1
Or izati 1/Busi R Framework(s) n
Helps in dealing with the organization’s pain points/needs/current challenges SAFe,LeSS,Nexus,SoS,DAD,Internal methods 8
To inculcate an agile mindset SAFe,Spotify 5
To address growth and complexity SAFe, Spotify, DAD, Internal methods 4
To have product focus LeSS,CAF (Continuous Agile Framework) 3
To improve or provide customer value SAFe, LeSS, CAF 3
To scale agile to more teams or other units SAFe,LeSS,Spotify 3
To improve employee satisfaction/moral P! ment SAFe,LeSS,S@S 3
To improve productivity SAFe 2
To address the needs of regulatory environments/compliance SAFe 2
Adopted to support client transition LeSS 2
Improve agile process and business agility DAD 2
Increase profits/market share LeSS,Nexus 2
To be more effective in managing work and teams SoS 2
To have cross-functional/feature teams CAF 1
To improve alignment SAFe 1
Improve performance of the organization SAFe 1
Foster innovation LeSS 1
To have secured delivery SAFe 1
To support new digital ways of working SAFe 1
To become more flexible LeSS 1
To generate value faster SAFe 1
To increase attractiveness as an employer SAFe 1
Other reasons Framework n
Consultants recommended the framework Spotify 1
Association with founders of the framework Nexus 1
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Table 4.2. Post-hoc Analysis for Adoption Reasons

Reason for adoption Mean Statistically Sig-
Ranks nificant Pairs
SAFe=88.81 Internal-Spotify
(p=0.039)
Because it is widely adopted LeSS = Internal-SAFe
47.38 (p=0)

Spotify=71.10 LeSS-SAFe (p=0)
S@s=

62.40
Internal=
32.70
SAFe = Internal-LeSS
90.71 (p=0.001)
Because the framework is well defined and clearly LeSS = Internal-S@S
documented 71.93 (p=0.003)
Spotify = Internal-SAFe
26.00 (p=0)
s@s = Spotify-LeSS
79.45 (p=0.003)
Internal = Spotify-S@S
22.30 (p=0.005)
Spotify-SAFe
(p=0)
LeSS-SAFe
(p=0.039)
Because it is well supported by SAFe = Internal-LeSS
86.46 (p=0.017)
coaching, training, and guidance LeSS = Internal-SAFe
67.77 (p=0)
Spotify = Internal-S@S
38.60 (p=0)
ses = Spotify-LeSS
106.39 (p=0.06)
Internal = Spotify-SAFe
30.70 (0.001)
Spotify-S@S (p=0)
LeSS-SAFe
(p=0.038)
LeSS-S@S
(p=0.016)

Table 4.3. Mean values for Adoption Reasons

Results

Reason SAFe LeSS Internal S@S Spotify
Widely adopted 3.69 2.5 2 2.9 3.1
Well defined and documented 4.26 3.8 2.27 3.9 2.3
Addresses architectural challenges 3.52 3.3 3.27 3.9 3
Well supported 4.12 3.7 2.55 4.6 2.7
To remain competitive 3.91 3.9 3.45 4.4 3.4
To scale to more people 4.12 4 4.18 45 3.7
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Figure 4.3. Expected benefits arranged by mean values

Table 4.4. Write-in Expected Benefits

Expected benefits Framework(s) n
To improve employee engagement/satisfaction SAFe,LeSS 3
To address most common scaling challenges LeSS 1
To be customer-centric and product focused LeSS 1
To foster innovation SAFe 1
To improve productivity SAFe 1
To manage multiple requirements SAFe 1
On-time delivery CAF 1
To have scalable products SAFe 1
To have technical excellence LeSS 1
To dissolve silos Internal 1
Better understanding of Cost of Delay, queuing theory SAFe 1
To reduce cost LeSS 1

4.4 Benefits and challenges of adopting agile scaling frameworks

The benefits in this research question are divided into two parts: expected
benefits and claimed benefits. The first part is answered in publication II.
The results are based on the survey, where respondents used different scal-
ing frameworks. The results from the survey are presented in Figure 4.3.
The expected benefits with top mean values are: to improve collaboration
between teams, improve dependency management between teams, and to
improve transparency.

To catch expected benefits not covered by our list, we had an open ques-
tion, which identified twelve additional items, presented in Table 4.11.
These largely matched with the reasons discussed in the earlier RQ.

We also wanted to find if there were any difference in reasons between
different frameworks. We choose the five most common frameworks based
on our survey. We calculated the mean values, Table 4.5. Later, we per-
formed Kruskal-wallis H test and found statistically significant differences
for the expected benefits: (i) to increase delivery predictability (p= 0.038),

(i1) to increase responsiveness (p= 0.032), (iii) to improve software quality
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Table 4.5. Mean values for expected benefits per framework

Expected benefit SAFe LeSS Internal S@S Spotify
To improve dependency management between teams 4.09 3.36 3.92 3.9 4.1
To improve collaboration between teams 4.14 4.36 4.08 3.7 4
To improve customer satisfaction 3.82 4.04 3.83 3.7 3.8
To improve team autonomy 3.34 418 3.25 3.7 4.2
To have more frequent deliveries 3.89 414 3 3.5 3.5
To have shorter time to market 39 425 3.5 3.6 3.5
To enable faster feedback 3.82 421 3.08 3.6 3.3
To increase responsiveness 3.68 4.21 3.17 3.6 3.5
To increase delivery predictability 3.76  3.86 3.83 3.6 2.3
To improve software quality 3.45 4 3.17 2.4 2.6
To improve transparency 3.84 4.46 3.33 3.7 3.5

(p= 0.033), (iv) to improve team autonomy (p= 0.006), and (v) to enable
faster feedback (p= 0.027). Next we conducted a post-hoc analysis to find
the individual differences between frameworks, see Table 4.6.

Based on the above statistical tests, we understood that improving team
autonomy was the most significant expected benefit among our Spotify
respondents when compared to SAFe and internally created methods.
Also, enabling faster feedback, increasing responsiveness, and improving
software quality were significant expected benefits for LeSS respondents
over the respondents of internally created methods and Spotify.

The second part of the benefits is answered in publication I. We identi-
fied claimed benefits of adopting scaling frameworks based on our sur-
vey. These benefits were grouped into two categories, namely: busi-
ness/product and organization/culture. The most commonly mentioned
benefits were: enabling frequent product deliveries, enhancing employee
satisfaction | motivation | engagement, improving software quality, provid-
ing customer/ business value, improving the collaboration of agile teams
working on same product, improving the coordination of agile teams work-
ing on same product, improving the synchronization of agile teams working
on same product.

We identified 22 claimed challenges of adopting scaling frameworks based
on our survey in publication I. These challenges were grouped into three
categories: implementation, organization/culture, and scope. The most
commonly mentioned challenges were: using frameworks as cooking recipes
and using frameworks without understanding for what reasons they should

be applied.

53



Results

Table 4.6. Post-hoc Analysis for Expected Benefits

54

Expected benefits Mean Ranks Statistically Sig-
nificant Pairs
To improve team autonomy SAFe = 72.52 Internal-LeSS
(p=0.017)
LeSS = 99.23 Internal-Spotify
(p=0.033)
Spotify=102.85 SAFe-LeSS
(p=0.005)
sS@es =98.15 SAFe-Spotify
(p=0.038)

Internal =61.77

To enable faster feedback SAFe = 80.87 Internal-SAFe
(p=0.022)
LeSS = 94.21 Internal-LeSS
(p=0.004)
Spotify = 59.25 Spotify-LeSS
(p=0.030)
S@S =86.30
Internal = 49.05
To increase responsiveness SAFe = 77.86 Internal-S@S
(p=0.042)
LeSS = 96.71 Internal-LeSS
(p=0.003)
Spotify = 67.65 SAFe-LeSS
(p=0.041)
sS@S =89.95
Internal =51.68
To increase delivery predictability SAFe = 83.45 Spotify-LeSS
(p=0.011)
LeSS =79.11 Spotify-Internal
(p=0.024)
Spotify = 38.25 Spotify-SAFe
(p=0.002)
S@s =88.50 Spotify-S@S
(p=0.010)
Internal =81.14
To improve software quality SAFe = 81.56 Spotify-LeSS
(p=0.011)
LeSS = 96.39 S@S-LeSS
(p=0.029)
Spotify = 55.05 Internal-LeSS
(p=0.040)

S@s =60.90
Internal =64.18
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4.5 Satisfaction of practitioners after adopting agile scaling
frameworks

This question is answered in publication II. We measured satisfaction level
based on four different statements in our survey, Figure 4.4: (i) meeting
the expectations of the organization, (ii) willingness to move back to old
ways of working, (iii) willingness to shift to another framework, and (iv)
willingness to recommend the framework to other similar organizations.
We have reverse coded the statements (ii) and (iii).

By analyzing the results for these four statements, we can conclude that
majority of our respondents are satisfied with using their chosen scaling

frameworks in their respective organizations.
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Figure 4.4. Framework satisfaction arranged by means

Later, we started by calculating mean values for all the four statements,
see Table 4.7. We observed mean values differed between different frame-
works for statements that measured satisfaction level. Next, we conducted
the Kruskal-Wallis H test and identified statistically significant differences
for the following expectations: (i) the framework met the expectations of my
organization (p= 0.032), (ii) I would like to shift to another framework (p=
0.020), and (iii) I would like to recommend this framework to other similar
organizations (p= 0.000). Next, we did a post-hoc analysis to find out sta-
tistically significant differences between the individual frameworks. The
results of the post-hoc analysis for these three statements are presented in
Table 4.8.

Based on the above analysis, it is understood that S@S had higher satis-
faction when compared to other frameworks, such as SAFe and internally
created methods. Also, SAFe respondents have more likeliness to shift

towards other frameworks when compared to LeSS and S@S respondents.
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Table 4.7. Satisfaction level means per framework

Satisfaction Level of the Practitioners SAFe LeSS Internal S@S Spotify
The framework met the expectations of my organization 3.81 4.12 3.83 4.6 4
I would not* like to move back to the old ways of working | 4.57 = 4.67 4.6 4.7 34
I would not* like to shift to another framework 3.63 4.17 3.4 4.5 3.5
I would like to recommend this framework 395 421 3.36 4.5 2.6

to other similar organizations

*) For readability reasons, both statements have been reverse coded and negatively worded by a "not".

Table 4.8. Post-hoc Analysis for Framework Satisfaction

Satisfaction aspect Mean Statistically
Ranks Significant
Pairs
4=The framework met the expectations of my organi- SAFe SAFe-S@S
zation =73.69 (p=0.004)
LeSS = Internal-S@S
86.37 (p=0.008)
Spotify =
76.94
se@s =
113.15
Internal =
65.95
5=I would like to shift to another framework® SAFe = S@S-SAFe
73.09 (p=0.015)
LeSS = LeSS-SAFe
98.04 (p=0.008)
Spotify =
76.70
ses =
108.75
Internal =
73.77
5=I would like to recommend this framework to other SAFe = Spotify-SAFe (p=
organizations 80.51 0.001)
LeSS = Spotify-LeSS
91.61 (p=0)
Spotify = Spotify-S@S
32.35 (p=0)
Ses = Internal-SAFe
103.50 (p=0.039)
Internal = Internal-LeSS
50.90 (p=0.011)
Internal-S@S
(p=0.007)
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4.6 Reasons for adopting SAFe

The reasons for SAFe adoption have been presented in publications V and
I1. Publication V is a case study that explicitly answers the reasons for
SAFe adoption, and publication II is a survey that has investigated reasons
for the adoption of other scaling frameworks along with SAFe.

The reasons for SAFe adoption based on our case study can be broadly
divided into three categories: (i) to solve the exiting challenges in the
organization, (iii) to improve the current state of the organization, (iii)
merits of the framework. The reasons from the case study are summarized
in Table 4.9. The reasons are listed from the most number of mentions to
the least.

The most common reasons found from our case study are: to have faster
time to market, to improve collaboration, and well described and compre-
hensive framework. Some unique reasons, such as financial affordability,
to achieve prioritization, and to become a market influencer were also
found from our case.

Table 4.9. Reasons for Transformation from Publication V

Reasons Description No. of interviewees
Business Reasons

To have Faster time  To overcome long delivery cycles 9

to market and to enable faster deliveries

To become a market To get on the edge 4
influencer

To be flexible to the To react faster to changes 2

changing needs

Financial Has lots of money to afford the 1
affordability transformation
Organizational
Reasons
To improve To get rid of the silos, improve col- 5
collaboration laboration between business and

IT
To improve Struggles with low productivity, 4
productivity goals of 2020 strategy
To improve Goals to improve efficiency by 40 4
efficiency percent
To become more To become closer to customer, de- 4

customer-driven

liver value to customer
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To improve Struggles with transparency, cre- 3
transparency ate transparency

Improve quality Goals to improve quality 3
To have continuous To enable continuous delivery 3
delivery pipeline

To improve Having predictable deliveries 2
predictability

To achieve Requirements prioritization, 2
prioritization framework has some good aspects

on this topic

To enable cross To get rid of silos to work together 2

functional teams

Financial financially stable to afford the 1
affordability trainings and certifications

Merits of the

framework

Well-described and Presentable website, coaching sup- 5
Comprehensive port and well-documented

Framework

Popular framework  Popularity across financial organi- 3
for scaling zations

To get buy-in Easy to get management buy-in 2

No Exact Reason

No exact reasons No clue about the reasons 5

We found 20 reasons for SAFe adoption (from the open-ended question)
from our survey; see Table 4.1. The 20 reasons were categorized into
framework-specific and organizational/business reasons. We found similar

reasons from our survey and case study.

4.7 Activities involved in doing a SAFe transformation

Publications IV and V report the activities identified from a case orga-
nization while doing the SAFe transformation. Publication IV has more
in-depth information on how ARTs were formed, whereas publication V
has an overview of all the transformation activities.

The list of activities in chronological order from the case study are pre-
sented in Table 4.10. The timeline of transformation is presented in Figure

4.5. The SAFe transformation, in our case, was top-down and step-wise.
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The change started by communicating the reasons, which was followed
by forming a pilot ART. The pilot ART was formed with the teams that
already had experience with agile ways of working.

Also, these teams were working with front-end development, which was
seemed to be easy to show results and business value that could help get
in buy-in for forming other ARTs. The success of the pilot ART led to the
formation of three new ARTs. The second ART was formed by conducting
a design workshop with the key stakeholders. The coaches facilitated the
workshops. The last two ARTs were formed in the Lego workshops were
different colour Legos were used for different roles and every manager had
a certain number of Lego blocks representing a role.

The organization conducted various SAFe training’s, e.g., Leading SAFe,
SAFe SPCs prescribed by SAFe. Later on, Scrum tours were given to the
ARTSs before the formal SAFe trainings. As SAFe training’s were very
specific towards the implementation of framework and practices and did
not focus much on understanding the principles and practices of agile and

lean.
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Figure 4.5. Timeline of transformation journey

Table 4.10. Transformation Process from Publication V
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Transformation Process

Description

Idea of SAFe

Creating awareness

Communicating about SAFe

Piloting

Internal and External Coaches

Education

Transformation board and

Roadmap

Prioritization councils and

software centers

First PI planning

Creating CoP culture

Discussion on projects

Discussions on several frameworks, new
CIO

Steering groups, discussions with direc-

tors

Message of transition in a news letter,

whole organization was informed

Started with small and teams with agile

experience

Combination of external and internal

coaches, handpicked consultants

More than 300 people were trained in dif-
ferent training’s, leading SAFe, SAFe for
training’s, SAFe practitioner, SAFe SPC’s,

and role training’s

Consists of strategies

Four prioritization councils and two soft-

ware centers were formed

Flying people from Poland, coaches help-
ing the teams, widening the competencies
Encouraging people to join CoPs and giv-

ing away power of decision making

How to put projects into SAFe world, how

to budget and control money
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Transformation Process Description

Transformation teams To help in forming and designing the
ARTSs

Forming of other ARTs Formed three new ARTs

Scrum tours Five different modules were designed for

introducing agile and lean

4.8 Benefits of adopting SAFe

The research question has three parts, (i) expected benefits, (ii) claimed
benefits, and (iii) realized benefits of SAFe adoption.

We found six expected benefits of SAFe from the open-ended question
in publication II, see Table 4.11. The most common expected among our
SAFe respondents was to improve employee engagement.

Table 4.11. Write-in Expected Benefits

Expected benefits

To improve employee engagement/satisfaction

To foster innovation

To improve productivity

To manage multiple requirements

To have scalable products

Better understanding of Cost of Delay, queuing theory

The second part of the research question, i.e., claimed benefits, are
presented in Table 4.12. These are presented as a part of publication
I, which were reported by SAFe methodologists (from Scaled Agile who

developed SAFe) via the survey questionnaire.

Table 4.12. Claimed benefits of adopting SAFe from publication I

Claimed benefits of SAFe

Business/ Product

Enabling frequent product deliveries
Improving software quality
Enabling faster time-to-market
Organization / Cultural

Enhancing employee

satisfaction/motivation/engagement
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The third part of the research question is the realized benefits of SAFe
adoption, which is answered in the following publications: I, ITI, and IV.

Publication III is based on MLR. A total of 23 benefits were identified
from the existing primary studies, which were categorized into five themes:
organizational, business, transparency, alignment, and built-in quality.
The most popular benefits from our MLR were: transparency, alignment,
productivity, predictability, and time to market.

Publications V is based on a case study. The realized benefits from the
case organization are presented in Table 4.13. The list is ordered based on
the most number of mentions to the least. The most mentioned benefits
were improved collaboration, transparency and visibility, faster time to

market, and clear prioritization.
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Figure 4.6. Agreement of the Realized Benefits of SAFe, arranged according to the Mean
Values from publication IV

Publication VI is based on a survey. Responses to the nine benefits from
100 respondents using SAFe as their primary framework are presented
in Figure 4.7. The highest mean value was found for improved collabo-
ration between teams, followed by improved dependency management,
and improved transparency. The least mean value was found for software
quality.

We found that the benefits identified from the three research methods
in the Publications I, II, ITI, V and VI were similar to each other. We also
found that expected benefits, claimed benefits, and realized benefits were

similar to each other.
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Figure 4.7. Realized benefits of SAFe from Publication I

Table 4.13. Realized benefits of SAFe adoption from publication V

Benefits of SAFe

adoption

Description

No. of interviewees

Business benefits

Faster time to

market

Clear prioritization

Increase in

predictability

Organizational
benefits

Improved

collaboration
Transparency and
visibility
Delivering more

value

Improved team

autonomy

Increased employee

satisfaction
Scope of innovation

Improved

communication

Reduction in the number of handovers,
cross functional teams, having right prior-
ities have helped in having faster deliver-
ies

Sitting together and prioritizing, deciding
what is most important for organization,

prioritization councils

Delivered 70 percent of what was

promised

PI planning bought people together, peo-

ple from different levels sit together

Everybody knows what everybody is do-

ing, prioritization became transparent

Focus on delivering right things helped in

delivering more value

People worked by themselves, self gov-

erned and independent decision making

Employee satisfaction surveys, score: 9
out of 10

enabled room for innovation

Frequent gatherings, introverts started to

present their work

12
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Improved

productivity

Better dependency

management

Waste removal

Scaled the output, deliver more output,

increase in the velocity

Identifying dependencies between teams,

shorter path to dependencies

Focused on what is important, decrease in

misuse and stalling of resources

Table 4.14. Claimed challenges of adopting SAFe

Claimed challenges of SAFe

Implementation related challenges

Implementation overhead

Organization / Culture

Using frameworks as cooking recipes

Lack of management buy-in

Moving away from agile
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Figure 4.8. Challenges of SAFe from Publication I

4.9 Challenges of adopting SAFe

The research question has two parts: (i) claimed challenges and (ii) realized
or witnessed challenges of SAFe adoption.

The first part of the research question is answered in publication I.
The list of claimed challenges is presented in Table 4.14. A total of five
claimed challenges were reported by the methodologists of SAFe, which
were divided into two main categories: implementation-related challenges
and organizational/cultural challenges.

The second part of the research question is answered publications III, IV,
V, and VI. Fifteen challenges related to SAFe adoption were identified from
the literature (from the publication III), see Figure 4.8. The challenges
were divided into different categories: organizational/business, roles, prac-
tices and scaling and distribution. The most mentioned challenges from our
MLR were: change resistance, challenges with the first program increment
planning, and moving away from agile.

We conducted a case study in publications IV and V. We identified 16
challenges, which were divided into four different categories: organiza-
tional, human factor related, challenges with practices and ceremonies,
and challenges from SAFe framework. The 16 challenges are presented
in Figure 4.9. The most critical challenges were: struggles with projects,
struggles by project managers, and forming of ART's not aligned to value
streams (marked in red in Figure 4.9), and pictorially presented in 4.10.

Figure 4.11, presents the results of 16 challenges from 100 respondents
using SAFe from publication VI. The highest mean value was found for

organizational politics, followed by difficulties in establishing agile mindset
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and change resistance. The least mean value was found for the framework

does not help in resolving dependencies between development teams.

We found that the challenges identified from the three research methods
in the publications I, III, IV, V, and VI were similar to each other. We also

found that claimed challenges were similar to that of realized challenges.
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5. Discussion

In this chapter, we will discuss the results presented in Chapter 4. Later,

we present the limitations and how we mitigated them in the thesis.

5.1 Goal 1: Understanding the evolution, usage and adoption of
scaling frameworks

In this section we discuss the answers related to our goal 1, which is

sub-divided into five research questions.

5.1.1 Reasons behind creation of the scaling frameworks

In publication I, we found 12 reasons behind the creation of 15 agile scaling
frameworks. The reasons from our survey fall into either the category
of improving the organization’s current state of dealing with the organi-
zation’s critical challenges. Both look similar to reasons that trigger an
organizational change. Several reasons, e.g., improving the collaboration
and coordination agile teams working on same product and dealing with
changing environments were found in previous studies on large-scale agile
development [Paasivaara, 2017, Gustavsson, 2019c]. These reasons be-
hind creating scaling frameworks look similar to challenges in large-scale
[Dikert et al., 2016], which means scaling frameworks were intended to
solve the existing challenges in large-scale organizations. They are also
identical to reasons for adopting agile in general [One, ]. However, to our
knowledge, two reasons found in our survey related to descaling large
product organizations into smaller independent entities and improving
customer involvement were not reported by the existing literature on agile

methods.
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5.1.2 Evolution of scaling frameworks

The scaling framework evolution map found based on our survey in publi-
cation I helps different practitioners to visualize the evolution of scaling
frameworks. This work is similar to the evolutionary map of agile methods
by Abrahamsson et al. [Abrahamsson et al., 2003].

Agile scaling frameworks have been continuously emerging and evolving
over the years, Fig. 4.1. They will keep on evolving as the methodologists
of agile scaling frameworks seem to be committed to improving them in
the future. This continuous evolution resembles the principles of agile, e.g.,
continuous reflection, and continuous improvement and also welcoming
change.

We identified many similarities between the agile movement and the
scaling frameworks movement. For instance, both agile methods and agile
scaling frameworks movement emerged from parallel innovation. Both
these movements were led by consultants and practitioners who supported
organizations in scaling the agile methodologies.

Even-though the evolution map visualizes many agile scaling frame-
works, users have concentrated on a few frameworks, particularly on SAFe
and SoS [VersionOne, 2020].

A similar observation can be made for agile methods, as Scrum and
Extreme Programming were most commonly used out of all the methods

presented in agile evolutionary map [VersionOne, 2020, Dikert et al., 2016].

5.1.3 Reasons for adopting scaling frameworks

Based on our results, we understood that organizations adopted scal-
ing frameworks for either framework-specific or organizational/business-
related reasons or both. Further, we can classify them into (i) improving
the organization’s current state and (ii) to deal with the current challenges.
We also observed that reasons for adopting scaling frameworks in general
were similar to reasons behind creating them found in RQ1.

Several reasons found in publication II were also reported by other
studies based on SAFe and LeSS. For instance, scaling to more people
in [McMunn and Manketo, 2017, Curtis Michelson, 2019] and remain
competitive in [Badanahatti and Pillutla, 2020]. Also, well-defined and
clearly documented, and well supported by training and guidance were
reported as significant reasons for adopting SAFe [Schongot and Man,
2018, Inc, a, Inc, 2016¢, Inc, 2017a] and LeSS [Uludag et al., 2019].
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Publication II has identified several new reasons such as inculcating
an agile mindset, addressing the needs of regulatory environments, fos-
tering innovation, increasing attractiveness as an employer, and having
cross-functional / feature teams. While these reasons were not found in
previous literature on scaling frameworks, they might reflect general goals
of agile adoption that are, typically, maybe not be specific to a particular
framework.

More research comparing the reasons between frameworks, selecting
a framework, and investigating framework-specific reasons would help

practitioners choose between frameworks.

5.1.4 Benefits and challenges of adopting scaling frameworks

We identified both claimed and expected benefits of adopting agile scaling
frameworks. The claimed benefits and expected benefits were similar
to the reasons for adopting the scaling frameworks and agile in general
[VersionOne, 2020]. In total, we identified 30 claimed benefits from our
survey in the publication I.

However, the most common benefit of agile, namely improved produc-
tivity [VersionOne, 2020], was not mentioned by any methodologists. We
also identified benefits related to reducing headcount and fostering servant
leadership, which were not found in the previous literature on large-scale
agile development. More research on benefits is needed to establish scien-
tific evidence of using these frameworks in the industry. It is also crucial
to understand which practices have contributed to these benefits. We
believe that claimed benefits by the methodologists can be realized when
organizations understand the underlying agile principles, values, and
mindset.

We identified 22 claimed challenges from 15 scaling frameworks. To our
knowledge, none of the framework’s official websites has given information
related to the difficulties encountered while adopting these frameworks.
The most common challenges identified in our study, i.e., using frameworks
as cooking recipes and using frameworks without understanding for what
reasons they should be applied, were not reported by previously published
empirical studies.

Several claimed challenges look similar to agile transformation chal-
lenges in general. Hence, using an agile scaling framework is not a silver
bullet for scaling agile in large organizations but a starting point for an

agile transformation. Several methodologists mentioned that leaders and
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change agents should focus on changing people’s culture and mindset
rather than using frameworks only as cooking recipes. Therefore, practi-
tioners should focus on inculcating agile values, principles and mindset.
More studies related to how to focus on inculcating agile mindset and

values are encouraged in large-scale agile.

5.1.5 Satisfaction of practitioners after adopting agile scaling
frameworks

Based on our results, we found that majority of our respondents were
satisfied with the framework they adopted. We did not find any research-
based studies that measured satisfaction explicitly. However, we found
from our MLR (publication III) and case study (Publication V) that SAFe
users improved their employee satisfaction. Another study reported Spotify
users improved employee satisfaction [Patil et al., 2016]. We did not get
information from other frameworks, e.g., LeSS or S@S, to compare our
results due to a lack of research on agile scaling frameworks.

The inferential statistics showed that our respondents’ satisfaction dif-
fered based on the choice of the frameworks; deeper analysis on why they
differ between frameworks is an exciting area for future research.

Based on the Kruskal-Walis test and Post-hoc analysis (refer Table 4.8),
we can conclude that respondents using Scrum derived frameworks, e.g.,
S@S, are more satisfied when compared to SAFe. We could also infer that
SAFe is more likely to be adopted for its popularity and claimed benefits
rather than actual benefits of its adoption [Putta et al., 2018, Uludag et al.,
2021]. Thus, there is more likeliness among SAFe respondents to shift to
another framework.

The software practitioners should always look for empirical evidence
of the framework usage, e.g., benefits, rather than just getting drawn by
their marketing and popularity. Lack of in-depth research on reasons and
how to select a framework is a hindrance for practitioners. We encourage

researchers to conduct more research on these topics in future.

5.2 Goal 2: Understand the usage and adoption of SAFe

In this section we discuss the answers related to our goal 1, which is

sub-divided into four research questions.
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5.2.1 Reasons for adopting SAFe

We identified 16 reasons from our case study and 20 reasons from our
survey via the open-ended question for adopting SAFe. We identified
similarities between reasons identified from our survey and case study.
Typically, SAFe adoption reasons could be divided into three categories:
improve the current state or deal with the current challenges or framework-
specific. These are similar to the reasons that trigger an organizational
change. However, the reasons, financial affordability, and buy-in from man-
agement from the case study were not found in our survey. Other reasons
such as has a focus lean portfolio management and system thinking, and
to support digital ways of working, to have secured delivery were only
found in the survey and not the case study. However, this reasons were
not reported in the previous literature in agile and also in large scale agile
studies.

We identified several framework-specific reasons e.g., comprehensive
framework, well-defined, focus on lean portfolio management, which were
not identified in the current scientific literature. Another unique reason,
the financial affordability of the organization, was mentioned in our case
study. It is already evident that SAFe transformations need a lot of capital,
e.g., for coaching, hiring external consultants, It may be easier for many
financial organizations, like our case, which is financially stable, to afford
this framework. According to our MLR (Publication III), this could be one
of the reasons why the financial domain had the highest number of SAFe
transformations.

The popularity of SAFe has been the most prevalent reason for SAFe
adoption. SAFe in many organizations is adopted just because other similar
organizations have embraced it. One of the reasons for SAFe popularity
could be due to its marketing, e.g., publishing case studies inclined towards
reporting benefits, which was reflected in our MLR (Publication III). Such
case studies create a positive affect towards the benefits, which in due
course increases the adoption rate.

It would be ideal for practitioners to understand what the framework
offers rather than just going with the popularity. This generates a need for
more research on framework-specific reasons to help organizations map
their needs with what the framework provides. It would also be inter-
esting to compare the framework-specific reasons between the different

frameworks.
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5.2.2 Activities involved in doing a SAFe transformation

We identified several activities during the transformation to SAFe from
our case study. Typically, the majority of the activities identified from our
case study had a mapping with SAFe implementation roadmap.

The SAFe transformation was driven by top-level leaders and was pro-
ceeded step-wise. This type of transformation is also prevalent in large-
scale agile transformations [Dikert et al., 2016] and also across other
organizations taking SAFe [Paasivaara, 2017, Conboy and Carroll, 2019a].
The foremost activity of the transformation was communicating reasons
and creating awareness to the people across the organization regarding
SAFe. However, several people from the team level did not know the
reasons for the transformation, which confirms that the transition was
purely a top-down approach with the directors and leaders as driving forces.
Communicating the reasons helps in preparing for the upcoming cultural
shock. Lack of proper communication could also be a reason for strong re-
sistance in our case. The SAFe roadmap also recommends communicating
change and vision during transformation [Inc, b]. Similar information on
communicating change was mentioned in [Paasivaara, 2017].

Forming the transformation teams to support the transformation process
was an important step. In like manner, transformation teams were formed
in other organizations taking SAFe as well [post, 2017, Inc, 2016a, Scaled
Agile Inc., 2017, Inc, 2016b, Limited, 2018, McMunn and Manketo, 2017].
Several names have been used to refer to these teams in the previous
studies. However, LACE is the official name prescribed by the SAFe
roadmap [Scaled Agile Inc., cl.

Another significant activity of the transformation was forming a pilot
and later other ARTs. SAFe roadmap of implementation also suggests
starting with a single ART. However, the word pilot is not mentioned by
the roadmap [Scaled Agile Inc., c]. Other cases from literature started a
single ART and then expanded to more number of ART's similar to our case
[Paasivaara, 2017, Pries-Heje and Krohn, 2017, Yael Man, 2017, McMunn
and Manketo, 2017]. Our case study also provided detailed information
on ART formation, e.g., conducting Lego workshops and design workshops,
which is not provided in the current literature. The SAFe website also
lacks detailed description on how to form these ARTs. More research
on this topic is needed to understand the formation ARTs to assist the

practitioners.
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Our case invested a lot in educating people on SAFe with different SAFe
prescribed trainings, e.g., Leading SAFe, SAFe for teams, and implement-
ing SAFe. Similar trainings were found from previously published stud-
ies [post, 2017, Inc, 2017Db, Inc., , Inc, 2016d, Inc, al. Apart from the
usual SAFe training’s, our case had Scrum tours for having basic knowl-
edge on agile, leadership, prioritization as typical SAFe trainings lacked
these basics. Several other cases also had such kind of basic agile train-
ings [Inc, 2017a, Scaled Agile Inc., 2016, Inc, 2017b, software, 2015, Inc,
2017c, Scaled Agile Inc., 2018], which emphasizes the need for incorporat-
ing more agile and lean training, especially for organizations that are new
to agile.

Our case did not entirely rely on external partners. Instead, they had
some handpicked consultants and external partners, which helped them
have some very experienced coaches to guide the journey. Such mixture
also helped to have different perspectives of the transformation. Whereas,
several cases [Pries-Heje and Krohn, 2017, Paasivaara, 2017, McMunn
and Manketo, 2017] from the literature were primarily dependent only on
these scaled agile partners. Future SAFe adopters also could try to have a

combination of both handpicked consultants and external partners.

5.2.3 Benefits of SAFe adoption

In our research we identified expected, claimed, and realized benefits of
SAFe adoption. By an large all these categories of the benefits were similar
to each other. Also, expected benefits and claimed benefits had similarities
with reasons of adopting scaling frameworks found in our Publication II
and also to the reasons for agile adoption in [One, ].

The biggest benefits of SAFe reported based on our MLR, case study,
and survey (three research methods) are improved transparency, collab-
oration, and faster time-to-market. SAFe practices such as PI plannings
and system demos, have helped to improve transparency and collabora-
tion. Many organizations using traditional ways of working before SAFe
observed a shift from long delivery cycles to short ones (in Publication III).
However, organizations using agile before adopting SAFe felt like they
are moving away from agile due to fixed 3-month increments [Paasivaara,
2017, Turetken et al., 2017].

We identified some unique benefits of SAFe related to cost reduction
and clear prioritization which were not mentioned in existing literature

on scaling frameworks and agile in large. However, these benefits were
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mentioned in agile related studies. Even-though many of our benefits
matched with agile in general, we had additional information on what
practices and principles enabled to get these results.

SAFe website has given some metrics to measure the quantitative bene-
fits, however, to our knowledge we did not find any metrics for measuring
the qualitative benefits. We could not get detailed information on met-
rics either from our MLR (Publication III) nor our case study, as our case
study (Publication V) had mostly reported qualitative benefits. Our MLR
also lacked information on metrics due to poor information on this topic
from the case studies published on the SAFe webpage. We need to collect
numeric data (e.g. number of deliveries per year) on benefits in order to

establish an evidence of benefits of using SAFe in future studies.

5.2.4 Challenges of SAFe adoption

In this thesis we have identified challenges of adopting SAFe by conducting
an MLR, case study, and a survey. Our both primary studies (case study
and survey) showed a balance in reporting the benefits and challenges.
However, the MLR, which was mostly based on case studies from SAFe
website was more inclined towards the benefits. Only few studies reported
the challenges on SAFe.

The most significant challenges are related to organizational politics,
change resistance and inculcating agile mindset, and identifying value
streams and formation of ARTs. The first two challenges are also common
among other scaling frameworks and agile in large scale as well [Dikert
et al., 2016]. The last challenge is specific to SAFe.

It is evident that SAFe or agile transformation is more than just im-
plementing the practices. Practitioners should focus on inculcating agile
mindset and principles. Communicating the importance of transforma-
tion could help in overcoming the resistance from different levels in the
organization [Paasivaara, 2017].

Apart from aforesaid organizational challenges, we identified shortcom-
ings from SAFe itself. For instance, SAFe training’s missed the practical
aspects of its implementation and also SAFe roadmap lacks in-depth in-
formation on value streams and ART formation. Other scientific studies
on SAFe also pointed out shorting comings from the framework, e.g., Jos
Trienekens et al. in [Trienekens et al., 2018], mentioned that SAFe does
not have an explicit focus regarding customer involvement and suggested

incorporating a customer involvement level in the program, value stream
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as well as in team level. Sreenivasan et al. [Sreenivasan and Kothandara-
man, 2019], reported SAFe lacks standardization for estimation.

The framework developers can get an insight into these challenges for
improving the framework, e.g., adding some training’s on agile and lean,

especially for traditional organizations without prior agile experience.

5.3 Implications for Research

This study has provides the following implications for researchers.

* We provided an overview of the evolution of agile scaling frameworks
and why they were created directly from the people who made them.
Researchers are now provided with a comparison of reasons between
popular agile scaling frameworks that included internally developed

methods as well.

* We identified several framework-specific reasons and some generic rea-
sons that are common among agile literature. Understanding such spe-
cific reasons can serve as a starting point to create more research on

selecting an appropriate framework.

* We were also able to measure respondents’ satisfaction using different
frameworks, which was not investigated in the current literature. We
were able to identify differences in satisfaction between different frame-
works. More research on measuring satisfaction could help select the

framework based on the satisfaction level of the respondents.

¢ Our research also gave in-depth information related to the SAFe trans-
formation process, not found in the previous literature. Now researchers
are provided more in-depth information on value streams and ARTs.
Researchers could compare this information to other SAFe organizations

and also with other scaling frameworks.

* We found several benefits for adopting SAFe from the case study, litera-
ture review, and survey. In the case study, some metrics were reported
for benefits such as employee satisfaction and productivity. The primary
studies identified in our MLR also did not mention much about the met-

rics, reinforcing the need for more research into measuring the benefits
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to establish scientific evidence.

* We identified several challenges of adopting scaling frameworks. We
identified some specific challenges of adopting SAFe, not found in the
literature. Some challenges remain common between scaling frameworks,
agile in large scale. For example, change resistance and inculcating an
agile mindset have been prevalent challenges since the beginning of agile
methods. There is a need for more solution-centric research in large-
scale agile, e.g., on how to inculcate agile mindset and overcome change

resistance during the transformation.

5.4 Implications for Practice

The study provides the following implications for practitioners.

* Many practitioners adopted scaling frameworks due to their popularity,
especially SAFe. Our research would assist the practitioners in reflecting
on: why do they need a particular framework, did they reach a tipping
point, where the existing methods cannot be used to develop a product,
and if they are motivated for a change for a better future state of the

organization.

e Common challenges of agile in large existed even after adopting the
frameworks. Scaling frameworks are not a silver bullet to overcome the
scaling related challenges during transformation. Therefore, analyzing
the current challenges and goals of the organization and mapping with
characteristics of the scaling frameworks is needed before selecting a

framework.

¢ A significant challenge during the agile transformation is inculcating
an agile mindset. The practices cannot be implemented if the under-
lying principles are not understood. Organizations should give focus
on principles, mindset and culture. As training offered by the frame-
work, e.g., SAFe, LeSS are framework-specific and do not focus on agile
mindset and culture. Many practitioners believe that training people in
framework-specific training could lead to a successful implementation

of the frameworks. Training’s give a glimpse of framework practices
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and implementation. The people inside the organization need to apply
them to their context by understanding the underlying principles. An
organization must cultivate the agile mindset, especially in traditional

organizations, with less or no agile experience.

In the second part of this thesis, we focused only on SAFe. Therefore, we
have some specific implications for the SAFe practitioners. However, this
can be applicable for practitioners using other frameworks if they have

similar challenges.

¢ Several cases had many struggles in getting the right value streams due
to organizational politics and difficulties in splitting the tightly coupled
systems. Practitioners should carefully evaluate these challenges and
mitigate them from the very beginning of the transformation. If these are
not addressed initially, there might be many problems with managing

dependencies and coordination overhead.

Many large scale organizations have projects. Working with projects
along with ARTSs creates dependencies and clashes with the delivery
cycles. Organizations should decide on the projects, i.e., whether to
continue them or not in the future? If they want to continue, then proper
rules for project tasks should be established in advance. For the best

setup, it is always better to get rid of projects.

There is no role for project managers in the SAFe or agile setup. How-
ever, many cases tend to have them for coordination between ARTs for
managing the dependencies. In our case, these managers were placed in
CoEs. Many project managers reflected uncertainties about their roles.
Most organizations cannot fire the managers as they are talented and
have a long association with them (e.g., 10-20 years). Many software
industries, especially, in Europe have job security and role security; due
to such legal norms, firms cannot take any drastic decisions regarding
changing roles or firing them. Practitioners should carefully evaluate the
suitable roles for project managers and enable a safe transition into the

roles.

¢ SAFe provides a well-defined structure, roles, guidance to scale agile.

It might be easy for organizations to adopt it, as they directly map the
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existing roles to the new ones defined in SAFe, which is also a common
reason for adopting SAFe. For instance, project managers take up RTEs,
without having complete knowledge about the new role. It might be
simple to adopt SAFe, but difficult to inculcate the agile mindset and
culture. Therefore, organizations should focus on principles rather than
adhering to the framework practices and customize them based on the

context.

5.5 Threats to validity

This section will summarize the different threats we encountered during
our research journey and how we mitigated them. Descriptions of the
threats of individual studies are presented in the respective publications.
This thesis employed three different research methods: literature review,
a case study, and two surveys. Each method had its own threats to validity,
and they are described based on the terminology defined in experimental
software engineering and [Wohlin et al., 2012] and literature reviews [Zhou
et al., 2016]. First, we would describe the threats specific to MLR, then
describe the common threats among all the research methods.

Selection Bias. This occurs during the selection of primary studies
based on interpretation of inclusion criteria. We mitigated this by involving
all authors in designing the criteria. Two authors filtered the abstracts and
titles of peer-reviewed articles independently. Regarding grey literature,
we took all the case studies published on the SAFe official website, which
completely mitigated the threat of selection bias across the selected grey
literature. However, there might be additional relevant grey literature
from other sources that we did not include.

Subjective Bias. This threat occurs during the coding of qualitative
data. Coding was meticulously performed by one of the authors, and there
was a series of discussions during the coding process among all three
authors regarding the naming of the axial codes and categorization of the
open codes into axial codes. The process is traceable.

Publication Bias. Including grey literature could be seen as a serious
limitation of this study. Grey literature articles usually describe positive
results of a particular case [Zhou et al., 2016]. This was also evident from
this study, as the majority of these cases gave attention to the benefits

of the framework. This threat was partially mitigated by comparing the
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findings to peer-reviewed studies identified from the database search and
also to existing literature on large-scale agile [Version One, b, Laanti and
Kettunen, 2019, Dikert et al., 2016]. This validated some of the main
categories evolved during the coding process. Scaled Agile team specialists
have reviewed all case studies reported by the organizations. The Scaled
Agile team might have influenced the organizations to present only the
positive elements of the SAFe adoption process to market the framework
and get buy-in from large-scale organizations.

Internal Validity. The threat is concerned with different factors that
could effect the relation between the research process and obtained results,
e.g., selection of interviewees/respondents bias. We made of list of potential
interviewees during the PI planning session at the our case organization,
and this list was checked by the one of the core member from LACE team.
Then some other additional interviewees were suggested. This ensured
were collected data from the right people.

We mitigated the respondent bias by collecting data from reliable sources,
i.e., largely our responses (more than 90%) came from people we met
during the conferences and agile Meetups and via personal contacts, and
we knew that they were using scaling frameworks, which helped us to
avoid unreliable responses

External Validity. This threat is concerned with ability to generalize
the results to other contexts. The results of our case study can applied
to an organization having similar contextual information, e.g., pension
and insurance systems, having tightly coupled products. We found many
similarities between our cases and previously published cases, with respect
to reasons, transformation process, benefits and challenges.

Our survey data results on demographics was similar to other surveys in
the field, giving us some degree of confidence that our sample at least does
not completely misrepresent the population. Our results on challenges,
benefits, reasons, satisfaction resembled with the previous studies on agile
scaling frameworks.

Construct Validity. This threat is applicable to both survey and case
study, which deals with measuring the right concepts that are intended
to be measured. We formulated the survey statements based on earlier
findings in the domain of agile and large-scale agile. We had to limit the
questionnaire length, and we could not include all the possible reasons,
challenges, that we identified from the literature. We compensated for

this through open questions, which we think helped get the most probable
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reasons, benefits, challenges for agile scaling framework adoption.

The interview questionnaire was designed iteratively by collecting feed-
back and improving the questions to make them clear and understandable
to the interviewees. Interviewees belonged to several roles that helped
triangulate and make sure the questions were interpreted in the proper
manner.

Reliability. This threat is concerned with the extent of repetition of the
study. The case study data was collected from multiple roles, different
levels of the organization, ensuring the correctness of the data. Our survey
data also was collected from different geographical locations, different
roles, using different frameworks. We believe that same survey conducted

in future might result in similar results.

82



6. Conclusion and Future Work

In this chapter we present the conclusions and propose future work.

6.1 Conclusions

This thesis is an exploratory research aimed at investigating the usage
and adoption of scaling frameworks. We used mixed-methods: survey, case
study, and an MLR and to investigate this topic. The first part of the thesis
aimed to explore several frameworks and second part was focused only on

SAFe. We would briefly answer the research questions in the following.

6.1.1 What are reasons behind designing agile scaling
frameworks?

The common reasons for designing frameworks include improving the
agility/adaptability of the organization, improving the collaboration of
agile teams working on the same product, improving the coordination of
agile teams working, and improving the synchronization of agile teams
working on the same product. We found two new reasons which were not
reported by the existing literature on agile development: descaling large
product organizations into smaller independent entities and improving

customer involvement.

6.1.2 How did the agile scaling frameworks evolve over the
years?

A significant number of scaling frameworks came to light between 2011
and 2018. The majority of the frameworks evolved by releases multiple

versions after their first release.
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6.1.3 What are reasons for adopting agile scaling frameworks?

The most common reasons for adopting scaling frameworks are: to scale
more people, remain competitive, and deal with the organisation’s pain
points.

The popularity of the framework, well-defined and documented frame-
work, support and guidance from coaches were significant reasons (based
on the inferential statistics) for adopting SAFe when compared to LeSS,
Spotify, and internally created methods.

6.1.4 What are the claimed benefits and challenges of adopting
scaling frameworks?

We identified 30 different claimed benefits of adopting scaling frameworks,
which are categorized into business, product, organizational, and cultural
aspects. The methodologists also reported two new benefits which were
not described in the previous literature: reducing headcount and fostering
servant leadership.

The methodologists recognized 22 challenges in the adoption of the frame-
works, of which two were newly discovered in our study, i.e., using frame-
works as cooking recipes and using frameworks without understanding for

what reasons they should be applied.

6.1.5 How satisfied are the practitioners after using agile
scaling frameworks?

Based on our survey data, the majority of the practitioners are satisfied
with the current framework selection. Based on inferential statistics, we
observed that respondents using S@S had the highest satisfaction com-
pared to LeSS, DAD, Spotify, and internally created methods. A statistical
significance was also found between S@S, LeSS, and internally created
methods. Respondents using SAFe were more likely to shift towards other

frameworks when compared to respondents of other frameworks.

6.1.6 What are reasons for adopting SAFe?

The reasons for adopting SAFe could be divided into three categories: orga-
nizational, business and framework-specific. The most common reasons
for SAFe adoption were faster market time, improved collaboration, and

well-defined and comprehensive framework. Financial affordability and
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framework-specific reasons were the unique reasons from our research,

which was not found in the previous literature.

6.1.7 What activities are involved in doing a SAFe
transformation?

Top-down approach of SAFe transformation was seen in our case study. The
transformation proceeded step-wise. The most significant activities iden-
tified during the SAFe transformation were piloting and ART formation,
educating people in SAFe, and Scrum tours.

The activities identified from our study are very well-mapped with the
steps from the SAFe roadmap. The roadmap has very little information on
forming of ARTs. In our study, we found in-depth information related to

ART's and value streams.

6.1.8 What are benefits of adopting SAFe?

The most commonly mentioned benefits of SAFe were related to improved
transparency, improved transparency, collaboration, and faster time-to-
market. We identified some unique benefits of SAFe related to cost reduc-
tion and clear prioritization, which were not mentioned in the existing

literature on scaling frameworks and agile in large.

6.1.9 What are challenges of adopting SAFe?

The biggest challenges of SAFe adoption are: identifying value streams
and formation of ARTS, organizational politics, change resistance and
inculcating an agile mindset. More research on how to mitigate these
challenges will help create more solution-centric research as the research

on a large scale is dominated by problem-centric research.

6.2 Future Work

We encourage researchers to conduct extensive research on gaps that are
identified from our studies. They are as follows:

Primary studies. The number of studies on SAFe, Spotify and LeSS has
increased in recent years. However, there is a need for more in-depth
empirical investigations on other agile scaling frameworks, especially S@S,
DAD, and Nexus.

Benefits. The present literature does not give any substantial evidence
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on the benefits of scaling frameworks usage and adoption. Also, which
practices helped get reported benefits and how organizations measured
them could be investigated.

Challenges and mitigation. It would be interesting to find out how
to mitigate the challenges organizations encounter while adopting scal-
ing frameworks. Additionally, a distinction between the challenges from
certain practices and approaches of scaling frameworks and inherent orga-
nizational challenges would be an exciting area to research.

Comparison between scaling frameworks. The reasons, benefits, transfor-
mation process and challenges could be compared among the frameworks
such as Large Scale Scrum (LeSS), Disciplined Agile Delivery (DAD), and
Nexus. The suitability of frameworks to various organisational contexts
could also be determined.

Further studies on the impact of contextual factors such as agile maturity,
complexity, or multi-product development on the suitability of different
frameworks could provide organizations with a decision framework to aid

in framework selection.
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Agile methods were originally developed for small and co-located teams.
The popularity and success of agile methods in small teams led to
growing interest in agile adoption across large organizations as

well. The primary goal of the thesis is to investigate the adoption and
usage of scaling frameworks in practice. The goal is divided into two
parts: a) scaling frameworks usage and adoption and b) SAFe usage and
adoption.

Our results for the first part show that majority of the frameworks were
designed to improve agility, collaboration, coordination, and
synchronization between agile teams. The most common reasons for
their adoption were to scale more people and deal with existing
challenges and pain points. The benefits of adopting these frameworks
were categorized into business, product, organizational, and culture and
the challenges were categorized into implementation, organizational,
and scope. Our results for the second part show that reasons for SAFe
adoption are related to organizational, business, and framework-
specific. SAFe transformation activities typically map with the SAFe
roadmap activities.

The most common benefits of SAFe adoption are improved
transparency, collaboration and faster time to market. The most
significant challenges of SAFe adoption are identifying value streams
and forming ARTS, change resistance, and inculcating an agile mindset.
More in-depth research on scaling frameworks is needed to establish the

effectiveness of their usage in practice.
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