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ABSTRACT

21st century software development approaches, such as Agile has
benefitted small initiatives with a single team building software in
their ability to respond to change, reduce product delivery sched-
ules, reduce product cost, increase product quality, and Increase
employee morale. The industry has begun to question what the
benefits and challenges could be if we use those same practices
at scale for large Initiatives with multiple teams. There have been
multiple studies on the benefits of Agile at Scale including qual-
ity, productivity, and shorter time to market. Over the last two
decades dozens of Scaling frameworks have been created. However,
given the large number of frameworks available, how do companies
choose the right scaling framework? In this paper we review what
the difference between the frameworks are by comparing their core
principles. This paper began by analyzing results Digital.ai’s 16th
Annual state of Agile Survey which identifies the 10 most utilized
frameworks according to their respondents. The paper presents
a detailed analysis of the principles to assess the degree of differ-
ences among the frameworks and determine based on this which
framework is the best for large scale organizations to choose.
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1 INTRODUCTION / BACKGROUND

There is a need to improve ability to respond to change, reduce
time to market, reduce costs, and increase quality of large-scale
teams. Agile methods have been proven to support these needs on
a small scale. The most common small team approaches are Scrum
and Kanban. Scrum is basically an agile, lightweight framework
that provides steps to manage and control the software and product
development process [1]. Kanban as described by David Anderson,
limits work-in-progress according to team capacity, which balances
demand against the throughput of team delivered work [2]. The
industry has is interested in implementing Agile practices at scale
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for large Initiatives with multiple teams. However it was found that
Scrum and all other Agile Methods are not sufficient to achieve
the desired benefits for big projects or organizations therefore we
need to apply a scaling framework [3]. One question comes up fre-
quently when we look to scale, which framework provides the best
approach? This to be a difficult question because context matters. It
is critical to understand what your objectives are, what type of work
you are supporting, and what the skills are on your teams. Here
we use the principles to compare the frameworks and to identify
differences and commonalities. The Agile approach was formu-
lated by a group of software professionals with a goal to improve
software delivery challenges such as changing requirements, poor
quality, and long lead times. The Agile Manifesto [4] written in
2001 promoted the idea that they should value: (i) individuals and
interactions over processes and tools; (ii) working software over
comprehensive documentation; (iii) customer collaboration over
contract negotiation; and (iv) responding to change over following
a plan. In comparison to the waterfall lifecycle Agile uses short iter-
ative cycles with frequent customer involvement to incrementally
deliver products resulting in increased adaptability, shorter sched-
ules, reduced cost, increased transparency, and higher employee
morale. The initial literature focused on small, cross-functional soft-
ware teams who were collocated. Williams and Cockburn [5] stated
that agile methods “best suit collocated teams of about 50 people
or fewer who have easy access to user and business experts and
are developing projects that are not life-critical”. However, based
on the successes Agile has grown in popularity for not only small
co-located software teams but large-scale geographically dispersed
product development. For this review large-scale is defined as teams
larger than 50 People.

2 PROBLEM STATEMENT

Agile has been traditionally used for small, collocated teams of less
than 9 people. Agile has shown multiple [9] benefits in small scale
software development through increased adaptability, increased
transparency, shorter lead times, reduced cost of ownership, in-
creased quality, and improved employee morale. There is a need
to bring those benefits to larger scale projects with multiple dis-
tributed teams. Over the last 2 decades multiple scaling frameworks
have evolved. The most stated reasons behind the creation of scal-
ing frameworks were due to complexity, customer, market, and
organization [7]. According to a recent survey documented by A.
Putta [6], the two most mentioned reasons for adopting agile scaling
frameworks are to scale to more people and to remain competitive
in the market. There have been multiple studies on the challenges
of scaling but a recent study highlighted that new technologies such
as skype and Jira have reduced the issues [8]. Given the multiple
options, we need to understand how significant are the differences
agile scaling frameworks? What do the frameworks have in com-
mon? How do organizations choose the best framework for them.
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Table 1: Top ten most used Agile Scaling Frameworks

Framework Methodologist Date % Used
Lean Management James Womack, Daniel Jones 1990 8%
Enterprise Scrum Mike Beedle 1997 6%
Large-Scale Scrum (LeSS) Craig Larman, Bas Vodde 2005 6%
Scrum@Scale / Scrum of Scrums Jeff Sutherland, Ken Schwaber 2006 28%
Agile Portfolio Management Jason Krebs 2008 7%
Scaled Agile Framework (SAFe) Dean Leffingwell 2010 53%
Disciplined Agile (DA) Scott Ambler, Mark Lines 2011 3%
Spotify Henrik Kniberg, Anders Ivarsson 2012 7%
Recipes for Agile Governance (RAGE) Kevin Thompson 2013 1%
Nexus Ken Schwaber 2015 3%
Other Various N/A 8%

3 RESEARCH QUESTIONS AND

CONTRIBUTIONS OF THE STUDY

3.1 Research Questions Respet

RQ 1. What principles are different across Agile Scaling Frame-

works?

RQ 2. What principles are common across Agile Scaling Frame- M
works?
Lean Management

RQ 3. Which scaling framework should an organization choose?

3.2 Contributions of this study

The contributions of this study include not only a comparison of
the scaling frameworks that exist but also provides insights into the
principles that support the frameworks. The benefit of examining
the core principles is we can determine if the scaling frameworks
are different in their core intent or if they are simply different
brands recommending the same core intent. If they are at their core
the same, then we can have high confidence in their recommen-
dations given that a core set of technologists have reached similar
conclusions.

4 RESEARCH METHOD

The approach for this paper is a mixed methods approach begin-
ning digital.ai’s 16™ annual state of Agile report (ASAR), ten most
utilized scaling frameworks [9] given in Table 1 in in chronological
order, based on their annual survey which received hundreds of
thousands of respondents. Some respondents are apparently using
more than one framework.

The data was collected from each of the framework websites
as well as a literature search. We analyzed the list for differences
and commonalities. In some cases where the there was a princi-
ple worded differently with the same intent, they were combined
into a single line item. Table 2, Aggregated Principles in Scaling
Frameworks has a list of all the principles explicitly discussed in
the framework literature.

5 SCALING FRAMEWORKS

The Scaling Frameworks were developed to support projects with
multiple distributed teams. Key challenges seen on large efforts in-
clude resistance to change, cross-team coordination, organizational
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Figure 1: Lean Management

boundaries, requirements engineering, quality assurance, and inte-
gration outside of development [10]. In the companies that apply
agile scaling frameworks there are two critical transformational
patterns required which are they need to be tailored for local con-
text and frameworks require adapting process, tools, and roles in
parallel [11]. Martin Kalenda’s paper [12] reinforces the fact that
scaling agile within an organization does not need to be prescrip-
tive, the process should be tailored while keeping the core values
and principles of agile methodologies intact.

5.1 Lean Management

Lean Management, illustrated in, Figure 1, was introduced in 1990,
By James Womack and Daniel Jones. The goal of this framework is
to deliver maximum value in the shortest Leadtime. There is a heavy
focus on removing waste from the system. While this was one of the
frameworks included in the survey, traditionally Lean is thought of
as a body of knowledge as opposed to a scaling framework.

Lean Management was first introduced in a book called “The
machine that changed the world” [13] by James Womack and Daniel
Jones. This was the first book to describe the Toyota Lean Produc-
tion System [14]. Lean has evolved over many years and continues
to deliver exceptional value across a wide variety of domains. Key
concepts of Lean Management include Value, Value Stream, Flow,
Pull, and Perfection. According to ASAR, Lean Management is
utilized by 8% of the respondents.
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Table 2: Aggregated principles across the scaling frameworks

Principle Lean Enterprise LeSS Scrum@Scale APM SAFe DA  Spotify Nexus RAGE % of
Man- Scrum frame-
age- works
ment
Take an Economic View / (whole Product X X X 30%
Focus) / Optimize at the whole
Decentralize Decision Making / X X X X X X X 70%
(Decentralized Design)
Organize around value / (organize around X X X X X X X X 80%
the work) / organize around products and
services
Built-in Quality X X X 30%
Minimum Viable Product / Simplest X X 20%
Product
Transparency X X X X X X X 70%
Be Pragmatic X X X 30%
Embrace Change X X X X X X X X X X 100%
Repeatable results over repeatable process X X X 30%
Encourage Leadership at all Levels X X 20%
Add value to the organization by X 10%
developing your people and partnerships
% of principles used 36%  36% 55%  45% 27%  82%  45%  55%  36%  27%
Company Business Unit Customer Sagrnent Products / Services
\\\.
B C i ////
Busl -
-
\\ L

Figure 2: Enterprise Scrum

5.2

Enterprise Scrum, illustrated in Figure 2, was introduced in 1997
prior to the Agile Manifesto according ZenTao Blog [15]. Beedle
went on to co-author Agile Manifesto. Enterprise Scrums mission is
to regenerate the enterprise, including all the enterprise’s business
units, business models, processes, products, and services [15]. The
approach is a business canvas-based approach. Beedle published,
Enterprise Scrum, An Adaptive Method for Project Success in 2013
[16].

The framework pulls from multiple bodies of knowledge includ-
ing Program Management, Scrum and Kanban. Key concepts of
Enterprise Scrum include Visualize work through canvases, and
alignment. According to ASAR, Enterprise Scrum is utilized by 6%
of the respondents. Enterprise Scrum uses a tiered set of canvases
linking company, business unit, customer segment, and products
and services to align the work being done across the enterprise.

Enterprise Scrum
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Figure 3: LeSS Framework

5.3 Large Scale Scrum (LeSS)

Large-Scale Scrum, illustrated below in Figure 3 was released in
2005 by Craig Larman and Bas Vodde, the authors of [14] Agile
and Iterative Development, a manager’s guide. The goal of the
LeSS framework is to support up to 8 teams. This framework was
originally conceived to solve the specific problem of large projects
in multiple locations (Offshoring). One key difference with LeSS
over the other frameworks is the recommendation of one backlog
and one product owner for the entire implementation. LeSS has an
additional option which is referred to as Less-Huge which support
greater than 8 teams. I have had the opportunity to implement LeSS
Huge on multiple programs and found and found effective. Craig
Larman continues to evolve this framework with the last revision
published in 2021.

LeSS is derived from three bodies of knowledge including Scrum,
Lean, and Systems Thinking. Key concepts of LeSS include trans-
parency, aligned focus, wholistic system optimization, empirical
process control, and queuing theory. The difference between LeSS
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Scrum@Scale Framework

Figure 4: Scrum@Scale Framework

and LeSS Huge is the realization that we need more than one back-
log and product owner due to cognitive load. With the addition
of Product Owners additional meetings to support coordination
have been added. According to ASAR, LeSS is utilized by 6% of the
respondents.

5.4 Scrum@Scale

The Scrum@Scale framework illustrated in Figure 4, was introduced
in 2006 by Jeff Sutherland and Ken Schwaber, the authors of the
Scrum Guide. This framework was introduced to support the goal of
coordinating multiple business units. Most of the content is focused
on the organizational structure and business rhythms. Scrum at
Scale has two cycles: the Scrum Master cycle and the Product Owner
cycle creating an intersection of the teams creating a common goal.

Dr. Sutherland continues to evolve this framework with the latest
revision published in February of 2022. Ken Schwaber went on to
build Nexus, a competing framework that is reviewed in a later sec-
tion. Scrum@Scale derives from three bodies of knowledge which
include Scrum, Lean, and Agile Operating System. Key concepts
of Scrum@Scale include transparency, minimal governance, struc-
tured formal events, and a flat organizational structure. According
to ASAR, Scrum@Scale is utilized by 28% of the respondents in
Digital.ai’s survey, which has tripled in use since 2021.

5.5 Agile Portfolio Management (APM)

Agile Portfolio Management (APM), Illustrated in Figure 5, was
first introduced in 2008 by Jason Krebs in his book Agile Portfolio
Management [17]. The goal was to bridge the gap between project
teams and executives. This framework does need to be combined
with a framework for the team level execution.

APM leverages three bodies of knowledge including Program
Management (PMBok), Unified Process, and Scrum. Key concepts
are focused on setting strategic direction and managing portfolios.
There is not direction regarding execution at the team level as the
focus is at the executive level. According to ASAR, APM is utilized
by 7% of the respondents.

5.6 Scaled Agile Framework (SAFe)

The Scaled Agile Framework (SAFe), illustrated Figure 6, was intro-
duced in 2010 by Dean Leffingwell, the author of Agile Software Re-
quirements [18]. SAFe is began with a focus on three tiers (Portfolio,
Program, and Team). The goal of SAFe was helping organizations
design software and systems to make the world a better place.
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Agile Portfolio Management Framework
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Figure 5: Agile Portfolio Management Framework (APM)
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Figure 6: Scaled Agile Framework 6.0

The framework continuously evolves with the latest major revi-
sion delivered in 2023. The framework pulls from multiple bodies
of knowledge including Scrum, Kanban, Lean, Systems Thinking,
Design Thinking, and DevOps. Key concepts of SAFe include trans-
parency, built-in quality, alignment, wholistic optimization, em-
pirical process control, queuing theory, and continuous learning
culture. The most common cited benefits from companies who have
implemented SAFe are transparency, alignment, quality, produc-
tivity, collaboration, and time to market [19]. According to ASAR,
Scaled Agile Framework (SAFe) is utilized by 53% of the respon-
dents making it the most selected Scaling Framework available
on the market. Since last years “State of Agile” Survey they have
increased by more than 15%.

5.7 Disciplined Agile (DA)

Disciplined Agile Delivery (DaD), illustrated in Figure 7, was in-
troduced in 2012 by Scott Ambler, the author of Disciplined Agile
Delivery [20]. This framework is derived from Unified Process, ex-
treme programming (XP), and Kanban. A key goal of DAD is to
cover the entire delivery lifecycle from initial concept to delivery for
operations and support [21]. The framework scales both tactically
and strategically. The framework evolved to Disciplined Agile in
2015 and was acquired by the Project Management Institute (PMI)
in 2019.

This framework continues to evolve with the last published
update in 2022. Since the move to PMI there has been a great deal
added to this framework around ITSM. The framework pulls from
multiple bodies of knowledge including Systems Thinking, Design
Thinking, ITSM, DevOps, and the Agile Operating system. Key
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Figure 8: Spotify Model

concepts of DA include Pragmatism, Validated Learning, improve
culture by improving the system. According to ASAR, DA is utilized
by 3% of the respondents.

5.8 Spotify

Spotify is a leading music company who has been Agile since their
inception. The company is in several cities and time zones which
required a new approach to coordination. The Spotify scaling model,
illustrated in Figure 8, was introduced in 2012 by Henrik Kniberg
and Anders Ivarsson who authored a whitepaper Scaling Agile
@ Spotify with Tribes, Squads, Chapters & Guilds. The Spotify
tribe engineering model consists of 7 organizational elements with
the chief architect being the critical element to maintain integrity.
The Spotify model is not considered a framework, it is a narrative
regarding Spotify’s view on Scaling from a technical and a cultural
perspective.

This body of knowledge was developed as an organizational
blueprint it has not been updated since 2012. However, because
the blueprint is easy to follow, there are many organizations that
adapted the blueprint and evolve internally based on their con-
text. Spotify pulls from two bodies of knowledge including Scrum
and Kanban. Key concepts in Spotify are autonomy, minimal gov-
ernance, and a flat organizational structure. This model focuses
heavily on the organizational structure but everything else is left up
to team preference. According to ASAR, Spotify is utilized by 7% of
the respondents, which impressive due to nonexistent marketing.
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5.9 Nexus

The Nexus framework, illustrated in Figure 9, was introduced in
2015, by Ken Schwaber. As mentioned previously Ken also author
the original Scrum@Scale Framework. Ken stayed close to pure
scrum but needed to add coordination and integration mechanisms
to support multiple teams. The Nexus integration team is a unique
element that Ken added, [16] This team is responsible for ensuring
each delivery at the end of a sprint. To this end, they are responsible
for solving the technical and non-technical problems that inhibit
the Scrum teams from achieving their goals.

This framework continues to evolve with the last published
update in 2021 The framework extends Scrum to support 3-9 teams.
Key concepts of Nexus include Transparency, Team Organization,
Work Organization. According to ASAR, Nexus is utilized by 3% of
the respondents. Nexus seeks to preserve the original pure scrum to
the extent possible with a bottom- up team approach that leverages
empirical process control.

5.10 Rage

The Recipes for Agile Governance (Rage) Framework, illustrated
in, Figure 10 was introduced by Kevin Thompson from Cprime in
2013.

The framework pulls from two bodies of knowledge including
Program Management and Scrum. Key concepts of RAGE include
tiered governance, structured roles and Responsibilities, and per-
formance benchmarks. According to ASAR, RAGE is utilized by 3%
of the respondents.

6 RESULTS AND DISCUSSION

The key findings of the research question are discussed in sections
6.1 - 6.3.

6.1 RQ1. What principles are different across
Agile Scaling Frameworks?

There are minimal differences in principles between the frameworks.
The differences that exist are associated with concepts that have
not been added to frameworks when they stopped evolving. The
principles that are included in the least amount of the frameworks
are minimum viable product (MVP), encourage leadership at all
levels, and add value to your organization by developing your
people. These are relatively new over the last few years and in all
cases the frameworks that have not included them have also not
been updated recently.

6.2 RQ2. What principles are common across
Agile Scaling Frameworks?

While in some cases the principle is worded differently there is
extensive commonality in principle intent across the agile scaling
frameworks. The principles that are common across most of the
frameworks are decentralize decision making, organize around
value, transparency, and embracing change with each used by
greater than 70% of the frameworks. This finding should provide
confidence in their recommendations based on several technolo-
gists evolving to the same conclusion. In addition, the degree of
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overlap suggests that the framework organizations choose may not
impact outcomes as much as previously thought.

6.3 RQ3. Which framework should your
organization choose?

Since there are minimal differences in the agile scaling frameworks
based on core principles and recommendations the other factors
we should consider when selecting a scaling framework should be
evolving content, flexibility in application, accessibility of artifacts,
and community. During the review frameworks such as Enterprise
Scrum, Spotify, and APM have not been evolved content in many
years. The world continues to evolve if the framework does not it
may cease to be able to address current problems. The frameworks
that had the greatest amount of flexibility in how to apply were
SAFe, Disciplined Agility, and Scrum@Scale. Each of them had
multiple practices to select based upon your organization’s unique
goals. The frameworks with the most accessible content based on
searching and downloads were SAFe, LeSS, and Scrum@Scale all
with robust web content. The Framework with the largest commu-
nity was SAFe with 53% of the respondents in Digital.ai’s survey
claiming use.

7 CONCLUSION AND RECCOMENDATIONS

Agile has provided several documented benefits including in in-
creased adaptability, shorter schedules, reduced cost, increased
transparency, and higher employee morale for small software teams.
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We recognize the need to scale these benefits up to multiple teams
distributed geographically. After comparing the agile scaling frame-
work principles, the study has found that all of frameworks are
generally similar in principle intent. For organizations who are
looking for advice on which framework to select we hypothesize
the best framework is one with evolving content, flexibility in ap-
plication, accessibility of artifacts, and extensive community to
collaborate with. It may be that industry has already reached a
similar conclusion in that we can see 53% of the respondents in
ASAR claim to be using the Scaled Agile Framework (SAFe).
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