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Abstract. Over the past decade, agile methods have become the favored
choice for projects undertaken in rapidly changing environments. The
success of agile methods in small, co-located projects has inspired com-
panies to apply them in larger projects. Agile scaling frameworks, such
as Large Scale Scrum and Scaled Agile Framework, have been invented
by practitioners to scale agile to large projects and organizations. Given
the importance of agile scaling frameworks, research on those frame-
works is still limited. This paper presents our findings from an empirical
survey answered by the methodologists of 15 agile scaling frameworks.
We explored (i) framework evolution, (ii) main reasons behind their cre-
ation, (iii) benefits, and (iv) challenges of adopting these frameworks.
The most common reasons behind creating the frameworks were improv-
ing the organization’s agility and collaboration between agile teams. The
most commonly claimed benefits included enabling frequent deliveries
and enhancing employee satisfaction, motivation, and engagement. The
most mentioned challenges were using frameworks as cooking recipes
instead of focusing on changing people’s culture and mindset.

Keywords: Agile scaling frameworks · Large-scale agile · Survey

1 Introduction

Ever since the creation of the Agile Manifesto in 2001, practitioners and
academics have devoted a great deal of attention to agile software develop-
ment methods [1]. Initially, they were designed for small, co-located, and self-
organizing teams that develop software in close collaboration with business cus-
tomers using short iterations [2]. Hence, agile methods have been primarily
applied to projects within the so-called ‘agile sweet spot’, i.e., small and co-
located teams of less than 50 persons with easy access to the user and business
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experts and that develop non-life-critical software [3]. Given the successful adop-
tion of agile methods in small organizations and projects, also many large soft-
ware organizations have begun to adopt these methods [4]. However, the adop-
tion of agile methods outside the agile sweet spot poses significant challenges to
organizations, such as coordination challenges in multi-team environments [5].
To resolve issues associated with the adoption of agile methods in large-scale
organizations and projects, several agile scaling frameworks, such as Large Scale
Scrum (LeSS)1 and Scaled Agile Framework (SAFe)2, have been created both by
some custodians of existing agile methods and by others who have worked with
companies to scale agile methods to their settings [4,6,7]. As large organizations
face growing pressures and expectations to become more agile, and the agile scal-
ing frameworks claim to provide off-the-shelf solutions to scaling, their adoption
has rapidly increased in industry, as confirmed by the yearly non-scientific survey
on the state of agile development conducted by VersionOne [6–8].

Not only is there a growing interest in adopting agile scaling frameworks
from an industrial perspective [8], but there is also a growing academic inter-
est to study the adoption of these frameworks [6]. A systematic mapping study
by Uludağ et al. [6] uncovered the topic of agile scaling frameworks as a major
research stream in the field of large-scale agile development, with a total of 16%
of all published studies related to large-scale agile development. The existing
literature on the scaling frameworks mainly investigates how individual frame-
works are adopted based on case studies (cf. [9]) followed by a comparison of
the frameworks based on their underlying characteristics based on literature
reviews (cf. [10]). However, the existing literature on agile scaling frameworks
disregards the following topics: (i) providing a comprehensive overview of agile
scaling frameworks and their evolution, (ii) studying the reasons behind creat-
ing these frameworks, and (iii) investigating the benefits and (iv) challenges of
adopting these frameworks. To address this research gap, we conducted a survey
with the creators/methodologists of known agile scaling frameworks and aim to
answer the following research questions (RQs):

– RQ1: How did the agile scaling frameworks evolve over the years?
– RQ2: What are key reasons behind creating of agile scaling frameworks?
– RQ3: What are the claimed benefits of adopting agile scaling frameworks?
– RQ4: What are the claimed challenges of adopting of agile scaling frame-

works?

The remainder of this paper is structured as follows. In Sect. 2, we provide
an overview of related work. In Sect. 3, we portray the research design of our
paper. Section 4 presents the result of our survey. In Sect. 5, we discuss our main
findings and limitations and conclude our study with a summary of our results
and remarks on future research.

1 https://less.works/, last accessed on: 03-10-2021.
2 https://www.scaledagileframework.com/, last accessed on: 03-10-2021.

https://less.works/
https://www.scaledagileframework.com/
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2 Background and Related Work

The successful adoption of agile methods in small teams ignited a new passion
among firms to start using agile methods in large projects, even beyond software
development, across the enterprise [11]. This phenomenon is often referred as
‘large-scale agile development’ [12]. In line with Dikert et al. [5], we understand
the term ‘large-scale agile development’, as the application of agile methods in
large multi-team settings consisting of 50 persons or more, or at least six teams.

Over the past two decades, software engineers and researchers have devoted
a great deal of attention to agile software development [13]. Within few years,
various agile methods appeared on the landscape, such as Extreme Programming
and Scrum, to name a few [1]. Figure 1 presents the various agile methods, their
interrelationships, and their evolutionary paths [13].

Fiction of universal methods
(Malouin and Landry, 1983)

1990

2000

Prototyping methodology
(e.g., Lantz, 1986)

Spiral model
(Boehm, 1986)Evolutionary life-cycle

(Gilb, 1988)

Rapid application
development (RAD)
(e.g., Martin, 1991)

RADical software
development (Bayer
and Highsmith, 1994)

Adaptive Software Development
(ASD) (Highsmith, 2000)

Dynamic systems
development method
(DSDM, 1995)

Object oriented
approaches

Unified modeling
language (UML)

Rational Unified
Process (RUP)
(Kruchten, 2000)

Feature-Driven
Development (FDD)
(Palmer and Felsing, 2002)

Crystal family
of methodologies
(Cockburn , 1998; 2001) Extreme Programming (XP)

(Beck, 1999)

Agile Modeling (AM)
(Ambler, 2002)

Pragmatic
Programming (PP)
(Hunt and Thomas,
2000)

Open Source
Software (OSS)
development

Internet technologies,
distributed software
development

Methodology
Engineering
(Kumar and
Welke, 1992)

Amethodological IS
development
(Baskerville, 1992; 
Truex et al., 2001)

IS development in 
emergent organizations
(Truex et al., 1999)

Agile manifesto
(Beck et al., 2001)

New product development game
(Takeuchi and Nonaka, 1986)

Scrum development
process
(Schwaber, 1995;
Schwaber and
Beedle , 2001)

Synch-and-stabilize
approach (Microsoft)
(Cusumano and Selby, 1995;
1997)

Internet-speed development
(Cusumano and Yoffie , 1999;
Baskerville  et al., 2001;
Baskerville  and Pries-Heje , 2001)

Fig. 1. Evolutionary map of agile methods [13]

Agile methods adhering to varying degrees to the tenets of the Agile Mani-
festo3 share some common characteristics, e.g., iterative and incremental devel-
opment and focus on small releases [1]. The ideal context of applying agile meth-
ods in software projects lies within the so-called ‘agile sweet spot’, i.e., small and
co-located teams of less than 50 persons with easy access to the user and business
experts and that develop non-life-critical software [3]. However, applying agile
methods both for larger projects or in larger companies [5], i.e., scaling agile

3 http://agilemanifesto.org/, last accessed on: 03-10-2021.

http://agilemanifesto.org/
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methods, involves two significant challenges. First, the scaling of agile methods
entails additional scaling and complexity factors that summon ‘bitter spot’ con-
ditions for agile methods, such as a large number of teams, geographical distri-
bution, entrenched culture, or formal governance structures [14]. Second, present
agile methods do not provide sufficient guidance on dealing with these scaling
and complexity factors [15]. Thus, custodians of existing agile methods and con-
sultants that have worked with companies in scaling agile to their settings have
proposed several agile scaling frameworks over the last years to address the lim-
itations of the agile methods in large organizations and projects [6,7,10]. These
frameworks incorporate predefined workflow patterns to deal with issues related
to large number of teams, inter-team coordination, and customer involvement
[10,16].

Due to the importance of this topic to companies, researchers have started
to study the frameworks’ adoption [6]. Based on a structured literature review,
Uludağ et al. [17] identified 20 different agile scaling frameworks presented in
Table 14. Secondary studies on the scaling frameworks compare some of them
based on different criteria. For instance, Alqudah and Razali [10] juxtapose DAD,
LeSS, Nexus, RAGE, SAFe, and Spotify based on, e.g., team size, available train-
ing and certificates, and the underlying agile methods and practices. Diebold
et al. [18] provide a map visualizing underlying agile practices of different frame-
works, such as DAD, LeSS, and Nexus, to support organizations in the selection
of appropriate frameworks. Based on 13 agile transformation cases, Conboy and
Carroll [16] provide nine challenges and a set of recommendations associated
with agile scaling frameworks, such as LeSS, Nexus, S@S, and Spotify.

Although agile scaling frameworks have received some attention from aca-
demics [6], to the best of our knowledge, there is no other work that provides an
overview of agile scaling frameworks, their evolution, and reasons, as well as the
benefits and challenges of these frameworks.

3 Research Methodology

Survey Design. To answer the research questions, we created a survey follow-
ing the guidelines suggested by Lin̊aker et al. [19]. We opted to conduct a survey
as it often aims to provide a state-of-the-art overview on particular methods [20],
such as agile scaling frameworks. As a large part of our survey consists of closed-
ended questions to quantitatively analyze the agile scaling frameworks, we used
a survey as it is a suitable means to provide a quantitative description of the data
[20]. The questionnaire consisted of four sections with a total of 22 questions5.
The first section included questions on the framework background, e.g., reasons

4 We extended the table by Uludağ et al. [17] by adding a column to show the scaling
levels of the frameworks and expanded the list of the frameworks by two additional
frameworks: HSD and Parallel as their methodologists approached us during two
agile conferences (see Sect. 3). We set the names of agile scaling frameworks whose
methodologists participated in our survey in bold.

5 Questionnaire link: https://bit.ly/2ZPl69S.

https://bit.ly/2ZPl69S
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behind the framework creation and the claimed benefits and challenges. The
second section presented questions about framework evolution, e.g., the frame-
work version history. In the third section, we aimed to capture the lean and
agile foundations behind the framework, e.g., agile practices adopted to develop
the framework. In the final section, we collected information on compatibility
between the frameworks. The questions were compiled based on previous studies
[8,17] and the Ask Matrix6.

Survey Validation. Two experienced researchers validated the questionnaire
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 September 2019
using the online tool Unipark7. We used various approaches to reach out to
the inventors or organizations, i.e., methodologists, that created the frameworks
shown in Table 1. First, we sent out the questionnaire link to 22 methodologists
by email. Second, we contacted some of the methodologists in two of the leading
agile conferences: XP 20198 and Agile 20199, and emailed them the survey link.
Third, we reached a few methodologists via LinkedIn10 by sending a personal
message with the survey link. We received responses from 15 creators.

Data Analysis. We imported the survey data related to our four research
questions to excel sheets. The first two authors analyzed data for all research
questions individually by following Corbin and Strauss’s coding guidelines [21].
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, both authors 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.

4 Results

4.1 RQ1: Evolution of the Agile Scaling Frameworks

Figure 2 shows a time-based overview 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. Figure 2 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.
6 http://www.agilescaling.org/ask-matrix.html, last accessed on: 03-10-2021.
7 https://www.unipark.com/en/, last accessed on: 03-10-2021.
8 https://www.agilealliance.org/xp2019/, last accessed on: 03-10-2021.
9 https://www.agilealliance.org/agile2019/, last accessed on: 03-10-2021.

10 https://www.linkedin.com/, last accessed on: 03-10-2021.

http://www.agilescaling.org/ask-matrix.html
https://www.unipark.com/en/
https://www.agilealliance.org/xp2019/
https://www.agilealliance.org/agile2019/
https://www.linkedin.com/
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Fig. 2. Evolution of agile scaling frameworks
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According to our survey data, Crystal is the first created agile scaling frame-
work which development started in 1997. Nexus, eScrum, and S@S were also rela-
tively early designed compared to most other agile scaling frameworks. However,
it took the methodologists almost ten years to publish these frameworks, e.g., by
publishing their official guides. Although nine frameworks were created before
2010, only three of them went public before 2010. Whereas, between 2011 and
2018, twelve frameworks were published. 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, and XSCALE. Gill was initially created as the ASSF framework
(2005-2008), which then evolved into Gill in 2012. The methodologists of Mega
indicated that Mega 1.0 was a derivative of SoS. They also stated that Mega
2.0 was influenced by Spotify including the idea to extend the adoption of agile
practices to other parts of the organization. The methodologists of Spotify found
inspiration from Craig Larman’s and Bass Vodde’s two books (cf. [22,23]), that
later became LeSS. Spotify was also influenced by the Program Increment Plan-
ning events of SAFe (cf. [24]).

4.2 RQ2: Key Reasons Behind Creating Agile Scaling Frameworks

Table 2 presents 12 reasons behind creating scaling frameworks based on our
survey. 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 work-
ing, and improving the synchronization of agile teams working on same product.
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Table 2. Reasons behind the creation of agile scaling frameworks

Reason category Reason Reported in

Complexity Dealing with increased complexity ETF, SAFe

Descaling large product organizations

in smaller independent entities

eScrum, XSCALE

Customer Delivering higher business value LeSS

Improving customer involvement eScrum

Market Improving the agility/adaptability of

the organization

DAD, Gill, HSD, SAFe, S@S, Spotify

Dealing with changing environments LeSS

Organization Improving the collaboration of agile

teams working on same product

Nexus, Parallel, SAFe, S@S

Improving the coordination of agile

teams working on same product

Crystal, Nexus, S@S

Improving the synchronization of

agile teams working on same product

FAST, Nexus, SAFe

Enabling the

information/communication flow

between agile teams

Crystal, Mega

Scaling agile to more

people/teams/higher organizational

levels

LeSS, SAFe

Managing dependencies between agile

teams

eScrum

4.3 RQ3: Benefits of Adopting Agile Scaling Frameworks

Table 3 presents 30 claimed benefits of adopting scaling frameworks based on
our survey. These benefits were grouped into two categories, namely: busi-
ness/product and organization/culture. The most commonly mentioned ben-
efits were: enabling frequent product deliveries, enhancing employee satisfac-
tion/motivation/engagement, improving software quality, providing customer/
business value, improving the collaboration of agile teams working on same prod-
uct, improving the coordination of agile teams working on same product, improv-
ing the synchronization of agile teams working on same product.

4.4 RQ4: Challenges of Adopting Agile Scaling Frameworks

Table 4 presents 22 challenges of adopting scaling frameworks based on our sur-
vey. These challenges were grouped into three categories: implementation, orga-
nization/culture, and scope. The most commonly mentioned challenges were:
using frameworks as cooking recipes and using frameworks without understand-
ing for what reasons they should be applied.
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5 Discussion and Conclusions

5.1 Key Findings

RQ1: How did agile scaling frameworks evolve over the years?
By comparing the evolution map of agile scaling frameworks in Fig. 2 with the
evolutionary map of agile methods by Abrahamsson et al. [13], we observed two
notable parallels. First, similar to the movement of agile methods, the movement
to agile scaling frameworks emerged from parallel innovation both by some inven-
tors of existing agile methods and by consultants who supported organizations
in scaling the agile methods. Second, likewise to agile methods, agile scaling
frameworks have been continuously emerging and evolving after the movement
started. This trend will likely continue as the methodologists of agile scaling
frameworks seem to be committed to improving them in the future. Although
the evolution map visualizes several agile scaling frameworks, users have concen-
trated on a few frameworks [25], particularly on SAFe and SoS [8]. The most
recent State of Agile survey [8] confirms this by stating that 35% of their respon-
dents adopted SAFe and 16% used SoS. A similar observation can be made for
agile methods, as 58% of the respondents of the State of Agile survey use Scrum,
making it the most commonly used agile method [8].

RQ2: What are key reasons behind creating of agile scaling frameworks?
In total, we found 12 reasons behind the creation of 15 agile scaling frameworks.
The reasons identified in our survey fall into either the category of improving
the current state of the organization or dealing with the organization’s prevalent
challenges. Both look similar to reasons that trigger an organizational change
[26]. 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 [27,28]. Other reasons
related to the scaling of agile methods, such as dealing with increased complexity
and scaling agile to more people, were also reported in [9,29–31]. However, to our
knowledge, two reasons found in our survey related to descaling large product
organizations into smaller independent entities and improving customer involve-
ment were not reported by the extant literature on agile development. Surpris-
ingly, several popular reasons for agile, e.g., improving productivity, improving
visibility, and improving predictability, were not reported as reasons [8]. As the
questionnaire’s question was about the main reasons of creating a framework,
these earlier mentioned reasons can be some of the implicit reasons behind the
creation of the 15 agile scaling frameworks.

RQ3: What are the claimed benefits of adopting agile scaling frameworks?
In total, we identified 30 claimed benefits. The majority of these claimed benefits
were similar to the benefits of agile adoption in general found from recent studies
on agile method, e.g., State of Agile survey [8]. However, the most common
benefit of agile, namely improved productivity [8], 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
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large-scale agile development. More research on benefits is needed to establish
scientific evidence of using these frameworks in the industry. It is also crucial to
understand which practices have contributed to these benefits.

RQ4: What are the challenges of adopting agile scaling frameworks?
We identified 22 challenges from 15 scaling frameworks. To our knowledge, none
of the framework’s official websites has given information related to the diffi-
culties encountered while adopting these frameworks. The most common chal-
lenges 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. The majority of the
challenges found in our study, e.g., change resistance, moving away from agile,
implementation is difficult due to remaining power structures, and lack of man-
agement buy-in, were already reported in previously published studies on scaling
frameworks [16,32–34] and large-scale agile development [5,35]. The challenges
look similar to agile transformation challenges 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 [33]. Several methodologists men-
tioned that leaders and change agents should focus on changing people’s culture
and mindset, rather than using frameworks only as cooking recipes.

5.2 Limitations

We discuss the limitations of our study through the threats, as suggested by
Wohlin et al. [36].

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, clar-
ity, and readability to counteract this threat. Moreover, the questions were com-
piled based on previously published studies in the realm of agile software devel-
opment.

External Validity. This threat is about the generalizability of the results. We
aimed to collect responses from all existing scaling frameworks. Out of 22 frame-
works, 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 [8].

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 methodolo-
gists after they filled in the survey, which ensured that the right persons answered
the survey. We also met some methodologists during the agile conferences per-
sonally and asked them to answer the survey.
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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.

5.3 Conclusions

Large-scale agile development has received significant interest by practitioners
and academics over the last years [37]. As organizations are driven by pressures
to scale and to react fast, agile scaling frameworks are increasingly prevalent in
contemporary software organizations [7,8], sparking a growing academic interest
in studying the adoption of these frameworks [6]. Although there is a body
of knowledge on agile scaling frameworks, less research has been conducted to
provide an overview of these frameworks and their evolution, study the reasons
behind creating these frameworks, and investigate the benefits and challenges
of adopting these frameworks. We surveyed the methodologists behind the agile
scaling frameworks to address this research gap.

Our study provides an overview of 22 agile scaling frameworks of which 15
were covered by our survey. Our study extends extant literature by providing a
map on agile scaling frameworks with their evolutionary paths. Although many
methodologists started creating their first frameworks between 2001 and 2011,
most guides on these frameworks were published later on. Our findings show a
cluster of framework publications between 2011 and 2018, confirming the rising
industry interest in scaling the agile methods. We identified 12 reasons behind
the creation of the agile scaling frameworks. We revealed 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. Further, the methodologists claimed 30 different benefits of adopt-
ing their frameworks related to 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
frameworks 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.

We encourage researchers to investigate further how contextual factors, such
as complexity, multi-product development, or agile maturity, impact a scaling
framework’s selection. We call for cross-case analyses to compare the adoption
of agile scaling frameworks based on common comparison characteristics.
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29. Heikkilä, V.T., Paasivaara, M., Rautiainen, K., Lassenius, C., Toivola, T.,
Järvinen, J.: Operational release planning in large-scale scrum with multiple
stakeholders-a longitudinal case study at f-secure corporation. Inf. Softw. Tech-
nol. 57, 116–140 (2015)

30. McMunn, D., Manketo, P.: Building strong foundations... underwriting fannie
mae’s agile transformation. In: International Conference on Agile Software Devel-
opment, Agile Alliance, August 2017

31. Michelson, C., Adolph, S.: Bias from the bottom: A different way to bootup a safe
train. In: International Conference on Agile Software Development, Agile Alliance
(2019)

32. Putta, A., Paasivaara, M., Lassenius, C.: Benefits and Challenges of Adopting the
Scaled Agile Framework (SAFe): preliminary results from a multivocal literature
review. In: Kuhrmann, M., et al. (eds.) PROFES 2018. LNCS, vol. 11271, pp.
334–351. Springer, Cham (2018). https://doi.org/10.1007/978-3-030-03673-7 24

33. Putta, A., Paasivaara, M., Lassenius, C.: How are agile release trains formed in
practice? a case study in a large financial corporation. In: Kruchten, P., Fraser, S.,
Coallier, F. (eds.) XP 2019. LNBIP, vol. 355, pp. 154–170. Springer, Cham (2019).
https://doi.org/10.1007/978-3-030-19034-7 10

34. Kalenda, M., Hyna, P., Rossi, B.: Scaling agile in large organizations: Practices,
challenges, and success factors. Journal of Software: Evolution and Process 30,
(2018)
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