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Abstract Agile methodologies emphasize change tolerance, collaboration, and the
involvement of customers during the software development process. Since these
methodologies prove to be successful for small, co-located team environments, large
organizations aim to scale the underlying methods onto an enterprise-level to har-
ness the same benefits, such as shorter time to market, and increased responsiveness
to change. To support this agile transformation, a growing number of companies
rely on scaling agile frameworks, e.g., Scaled Agile Framework (SAFe) or Large-
Scale Scrum (LeSS). Despite a growing attention from the industry and increasing
amount of scientific research, literature investigating the reasons and motivation for
companies to choose particular frameworks is still scarce. Also, there is no scientific
literature focusing on the satisfaction with scaling agile frameworks. This paper
aims to fill these gaps by providing a quantitative study analyzing the reasons to
choose specific scaling agile frameworks and the fulfillment of expectations. We
collected and statistically analyzed data from more than 20 countries, including
USA, Germany, Denmark, Brazil, Japan, and New Zealand. Our sample indicates
that 75.4% of survey participants are satisfied with their framework. Contrary to
existing expectations in literature, we could not confirm that wide adoption is the
primary reason for organizations to adopt scaling agile frameworks. We divided
the sample data into different groups depending on organizational characteristics,
e.g. size of development organization, distribution of teams and development sites.
Using inferential analysis we compared different sizes of development organiza-
tions and found that there is no significant difference regarding the agreement
towards documentation or support as relevant framework selection reasons. Also,
respondents where more organizational areas were included within the scaling agile
framework were significantly more satisfied than organizations that included less
areas. SAFe and LeSS practitioners agreed significantly more with documentation
and definition, and available support (e.g., training, coaching, and certifications) of
frameworks being relevant for framework selection than organizations that used
Spotify or internally created frameworks.
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1 Introduction

Today’s business environment is changing faster than ever before. Organizations
are faced with increasing pressure from competitors, customers, and technological
developments [1], [2], [3]. To survive in this environment, companies must adapt
themselves and therefore choose agile methodologies [2], [4]. Agile software devel-
opment methods, such as Scrum and Extreme Programming (XP), are widespread
and emphasize change tolerance, collaboration, and customer involvement during
software development [5], [6], [7]. Small, co-located, self-organizing teams that work
in close collaboration with their respective customers in single-project environments
were able to capture benefits, such as maximized customer value, increased software
quality, and responsiveness to change [6], [7], [8], [9]. Rapid iterations, failing fast,
and frequent feedback loops are key components for increased software quality [6].
In recent years, many large organizations started to scale agile methods onto an
enterprise-level to harness the same benefits as smaller teams [10], including Nokia
[11], Ericsson [12], [13], and Amazon [14]. The adoption is not without any obstacles
and characterized by issues concerning communication, inter-team coordination,
dependencies among existing environments, or general change resistance [15], [16],
[17]. To overcome these challenges many organizations use scaling agile frameworks
such as the and Disciplined Agile Delivery (DAD) [18], Large-Scale Scrum (LeSS)
[19], and Scaled Agile Framework (SAFe) [20], Spotify [5], [10], [21].

Despite the fact that there is a rising interest in adopting scaling agile frame-
works, scientific literature providing empirical evidence on the reasons and satisfac-
tion with adopting scaling agile frameworks is still scarce [7], [10], [16], [22], [23],
[24]. Also, there is a lack of literature comparing the adoption of different scaling
agile frameworks.

We aim to fill this gap by presenting the results of an empirical study investi-
gating the underlying reasons and satisfaction of scaling agile framework adoptions.
First, we aim to shed light into the process of selecting scaling agile frameworks by
understanding most significant and relevant reasons. Second, we strive to under-
stand the satisfaction of practitioners. Third, we investigate and compare different
scaling agile framework adoptions concerning their selection criterion and fulfillment
of expectations. For this purpose we formulated three research questions:

– RQ1: How do organizational characteristics influence the selection process of
scaling agile framework?

– RQ2: How do organizational characteristics affect the satisfaction with selected
scaling agile frameworks?

– RQ3: How do different frameworks such as LeSS, internally created ones, SAFe,
and Spotify affect selection process and satisfaction regarding scaling agile
frameworks?

We define organizational characteristics in RQ1 and RQ2 as number of develop-
ment teams, previous development model, experience with scaling agile frameworks
(length of time a respective scaling agile framework was used), geographic dis-
tribution and site distribution. In addition to the organizational characteristics,
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the chosen framework is considered in RQ2 and RQ3, since the expectations are
directly related to the individual choice.

As elaborated before, agile development methods hold benefits that organiza-
tions strive to realize due to the growing speed of change in business. Paasivaara
et al. [25] summarized the motivation factors to shift from plan-driven to agile
methodologies, e.g., plan-driven causes bureaucratic overhead, excess documenta-
tion, and slow processes. The novelty of scaling agile frameworks is a problem for
inexperienced practitioners and the lack of expertise requires good documentation
[26]. One way to deal with this is by acquiring support from external sources and
third parties, e.g., in the form of consulting projects as emphasized by Kettunen et
al. [27]. As a result, we formulate two hypotheses:

– Plan-driven organizations have a stronger preference for good documentation
(H1.1) and available support (H1.2) as a relevant adoption reason than agile
organizations.

Large organizations with distributed teams and development sites must solve the
challenge of scaling agile development [25]. At the same time, good communication
becomes more relevant, due to increased number of business units, employees, and
more complex structures [28]. Large organizations have more dependencies which
raises the overall transformation complexity and the need for formal documentation
when conducting any kind of organizational change [29]. Dikert et al. [15], Paasivaara
[30], and Hossain et al. [31] found that there is a lack of guidance in literature
concerning how to successfully scale agile to large projects and how to conduct agile
transformations in large organizations. Conboy and Carroll [16] and Paasivaara
[30] stress the importance of training for successful scaling agile adoption. We
believe that increased adoption complexity leads large organizations to hire external
consultants to support the framework adoption. Dikert et al. [15] and Agile One1 [32]
suggest that one of the key practices for successful scaling of agile are consultants and
trainers, since some of the concepts might be misunderstood. The data provided
by Kettunen et al. [27] show a similar picture. Hence, we formulate following
hypotheses:

– Documentation (H1.3), support (H1.4), and scaling (H1.5) is more relevant for
large development organizations than smaller ones.

Scaling agile requires long-term commitment and can take up to several years
[25], [28], [30], [33]. Increased complexity, communication, and training effort are
some of the factors responsible for this delay. Many organization start their agile
journey with single teams, e.g., by launching pilots [15], [23]. During early stages,
the amount of captured benefits is limited and cannot be fully realized until the
scaling agile adoption is completed. We argue that there is a relationship between
the framework experience (i.e., duration of scaling agile framework experience) and
realized benefits, which act as a catalyst for respective satisfaction.

– H2.1: Organizations that used have more experience with scaling agile frame-
works agree more with the statement "The framework met the expectations of my

organization" than organizations with less experience.

1 We are aware that the referenced survey is of non-scientific nature. Nevertheless, we decided
to include this publication as it poses the largest survey on agile adoption.
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Typically, agile software development methodologies are first picked up by the
IT / product development department within an organization. Every agile team
exists within a broader corporate environment where collaboration across business
functions is inevitable. With increasing delivery speed and shorter release cycles,
other units will be inevitably impacted [34]. Hence, agile teams need to communicate
within, between teams, and within a broader organization [5]. Including additional
areas into the scaling agile framework creates alignment and reduces frictions
that can arise due to unaligned processes, practices, or lack of understanding.
Subsequently, we formulate following hypothesis:

– H2.2: Organizations that included more corporate areas into scaling agile
framework adoption are more satisfied with the respective adoption than
organizations which included less areas in the adoption scope.

Similar for RQ1, we believe that geographic distribution of teams and having
multiple development sites impacts the overall adoption satisfaction. Coordination
across physical boundaries, cultural and language barriers, and time zones is
cumbersome and increases required efforts. Hence we formulate following hypothesis:

– Organizations without distributed teams (H2.3) or sites (H2.4) are significantly
more satisfied with their framework adoption than such with distributed teams
or sites.

The literature study by Uludağ et al. [35] showed that LeSS and SAFe are
extensively documented compared to other existing scaling agile frameworks (e.g.,
Spotify model, or internally created frameworks). Both frameworks have more
than 50 official documents (contributions or cases), while Spotify model is covered
by 12. LeSS and SAFe are supported by multiple companies across different
countries which offer training and coaching services [10]. The Spotify model lack
training courses and certifications [35]. Paasivaara [30] describes that the delivered
SAFe trainings were perceived as highly useful by the investigated case company.
Furthermore, respective curating organizations offer dedicated certification courses,
e.g. LeSS offers training courses to become a LeSS Trainer or LeSS-Friendly Scrum

Trainer [36]. Since internally created frameworks are highly customized to a specific
organizations, the respective documentations and trainings are only available to
within the company. We articulate the following hypotheses:

– Organizations that use SAFe agree significantly more with documentation (H3.1)
and support (H3.2) than organizations that use Spotify or Internal frameworks.

– Organizations that use LeSS agree significantly more with documentation (H3.3)
and support (H3.4) than organizations that use Spotify or Internal frameworks.

The study reported in this paper is based on a survey we conducted on a
worldwide scale. We collected participant responses on expectations, adoption
reasons, expected and realized benefits, and challenges. This paper is part of an
international research project and additional publications will follow. We divided
the data and will present findings from an analysis of a subset. We aim to identify
differences in survey responses using the non-parametric Mann-Whitney U test.

Scaling more people is the one adoption reason which received the highest
agreement. On the contrary, popularity as a relevant framework selection criteria
received the highest disagreement.
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The following paper is structured as follows: Section 2 describes the background
of this paper and elaborates related research efforts. Section 3 elaborates applied
research method and design. Among others, it provides an overview of the survey
design process, the data preparation, and sampling process. Section 4 provides
an overview of the sample and the data analysis results. Section 5 discusses key
findings and our interpretation. Furthermore, it points out limitations of this
research limitations. Finally section 6 concludes the paper and describes potential
future work.

2 Background and Related Work

Based on our sample data, internally created frameworks, LeSS, SAFe and the
Spotify model due to their number of occurrences as primary frameworks.

2.1 Large-Scale Scrum

Large-Scale Scrum (see Figure 1) was first formally published in 2009 by Craig
Larman and Bas Vodde [37]. The main idea is to take Scrum and minimally adapt
its practices to accommodate larger projects without loosing sight of the original
goals [9]. Coordination is facilitated between multiple teams by having aligned
sprint cycles and one Product Owner (PO) responsible for a central backlog. This
leads to potentially shippable products after each sprint [38]. Furthermore, LeSS
emphasizes common sprint planning and review meeting to facilitate coordination
across teams. There are two versions of LeSS, normal LeSS, for up to eight Scrum
teams, and LeSS Huge, which the authors claim is applicable for organizations with
more than eight Scrum teams and up to a few thousand people in one product.
For smaller products, all product members join the same sprint planning, and
review meeting. For bigger products, a team representative should be sent to the
meetings [9], [38]. LeSS consists of four key components: rules, guides, principles,
and experiments [9].

– Rules: Rules provide the foundation and define key elements of LeSS.
– Guides: Guides provide support for framework adoption and a subset of experi-

ments by providing tips and best practices.
– Experiments: The creators encourage teams to experiment and learn from

experiences.
– Principles: Principles are references explaining the application of LeSS in

different situations.

LeSS Huge is applied to team constellations with more than eight teams. To
manage hundreds of people, it introduces concepts such as requirements areas
(RAs), area POs (APOs) and area product backlogs (APBs). RAs are aligned to
customer requirements and have their own sprint cycles, since they aim to enable
continuous integration across the entire product. APOs have the same responsibility
as POs, but instead of one single backlog they manage APBs and are aligned to an
entire RA. Each RA performs its own sprint planning, review, and retrospective
meetings [9], [38].
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Fig. 1 Overview of the LeSS framework [39]

2.2 Scaled Agile Framework

Fig. 2 Overview of the SAFe framework [40]

Scaled Agile Framework (see Figure 2) was released by Dean Leffingwell in 2011
[41]. In this book, Leffingwell described "how to apply Lean and Agile practices and

principles to the Team, Program, and Portfolio Levels." [42]. It is currently available
as version 4.6 [43]. SAFe integrates aspects from lean and agile principles, and
combines those into a framework for organizations and agile projects of different



Reasons and Expectations for Adopting Scaling Frameworks 7

sizes. For this purpose, SAFe provides four different configurations that aim to cover
different organizational development environment needs. The configurations are
Essential, Portfolio, Large Solution and Full. Essential SAFe build the foundation
for all over configurations and consist of the core components and practices of SAFe.
Portfolio SAFe consists of practices which "helps align portfolio execution to the

enterprise strategy by organizing Agile development around the 
ow of value through

one or more value streams." [41]. Large Solution SAFe is used in development
endeavors where product requirement is large and requires multiple Agile Release
Trains. According to Leffingwell [41] the most relevant industries for Large SAFe
are aerospace, defense, automotive, and government. Lastly, Full SAFe represents
the most comprehensive version. It is used in large organizations with hundreds
of developers and utilizes all organizational levels. SAFe highlights four levels of
organizations: team, program, value stream, and portfolio. Each level manages
its own activities, and is aligned with the other levels [41]. In addition, each level
maintains a distinct set of roles and activities [41]. For example, Product Managers
(PM) exist on the program level. They supervise and direct the work of POs, which
operate on the team-level. Agile Release Trains (ART) are a central concept of
SAFe and a practice that exist on the program level [41]. Each ART consists of
multiple teams that deliver a continuous flow of Potential Shippable Increments
(PSI) and follow HIP (Hardening, Innovation, and Planning) iterations. SAFe
introduces additional roles, such as the Release Train Engineer (RTE), system
teams, release management team, and portfolio management team [41].

2.3 Spotify Model

The Spotify model [44] (see Figure 3 and 4) describes the principles and values of
the Swedish music streaming company Spotify. It was first described in 2012 by
Henrik Kniberg and Anders Ivarsson. The framework is based on Scrum and Lean
practices. The initial goal was to create autonomous cross-functional development
teams. The overall structure consists of Squads, Chapters, Guilds, and Tribes.

The smallest unit of development are so-called Squads. These teams consist of
up to eight people which have end-to-end responsibility over developed features.
Each Squad can access Agile Coaches and POs. While the Agile Coach is respon-
sible for improving Squad work effectiveness, the PO is responsible for overall
delivery management (e.g., prioritizing and managing backlog). All Squads have
individual missions which align to the overall corporate strategy / goal. The way
they reach those goals are decided individually, e.g., Squads are allowed to decide
whether use Scrum practices or not. The Spotify model values decision autonomy
over alignment: "Autonomy is motivating. And motivated people build better stu�."

Dependencies between Squads are perceived as slowing down the development
progress. Hence, the framework emphasizes reduction of dependencies.

Coordination is increased by using vertical (Squads to Tribes) and horizontal
(Chapters and Guilds) alignment. Squads that work in related areas are part of
Tribes. People with similar skills are grouped in Chapters. Guilds are community
of interests where people can share ideas and thoughts on specific topics [44].
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Fig. 3 Overview of the Spotify model, part 1 [45]

Fig. 4 Overview of the Spotify model, part 2 [46]

2.4 Related Work

Continuing the trend of 2017, Version One’s 13th Annual State of Agile Report

(2018) [32] indicated that the share of companies using SAFe is growing, from 29%
to 30% (n = 1319). Although overall interest is growing, there is still a lack of
scientific research concerning scaling agile frameworks. Kalenda et al. [47] even
argue that some base definitions like the term "Large-Scale Agile" are still unclear.
In the following, we are going to present related research. We primarily considered
peer-reviewed publications.


