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Scrum, teams are responsible 

for inter-team coordination.” 

“In this paper we focus on 

scaling practices for Scrum, 

which is one of the most 

widely adopted agile 

methods” 

ScaleNeed “Due to their popularity, they 

are nowadays also applied by 

large companies in large 

software development 

projects employing multiple 

teams that are distributed to 

several geographical 

locations.” 

Scaled Agile 

ScaledFW “Scrum-of-Scrums meeting 

is mentioned in the literature 

as the mechanism for 

handling inter-team 

coordination in large-scale 

Scrum.” 

“The Scrum-of-Scrums 

meeting (SoS) is basically 

the only practice Scrum 

offers for inter-team 

coordination” 

“The basic format of the SoS 

resembles the Daily Scrum 

meeting, except that it deals 

with teams instead of team 

members. It is recommended 

that the SoS be arranged 

daily, or 2–3 times a week.” 
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“For scaling up the SoS 

meetings when having a lot 

of teams, nested Scrum 

meetings, i.e., Scrum-of-

Scrum-of-Scrum meetings 

(SoSoS) have been 

suggested” 

ScaledFactors “Scaling agile methods to 

this new context introduces 

new challenges, such as 

inter-team coordination, 

distribution of work without 

a defined architecture or 

properly defined 

requirements, as well as all 

the challenges of distributed 

projects.” 

ScaledPros&Cons “The biggest challenge was 

the information flow up and 

down the nested structure.” 

“… these meetings were not 

considered to work properly, 

and were replaced by a 

structure consisting of two 

separate meetings: a Finnish 

SoS followed by a Global 

SoS...” 

“Initially, the representative 

of each team answered the 

four SoS questions on the 

behalf of his or her team. 

However, when the number 

of teams grew larger, the 

meetings took longer and 
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longer, and the teams gave 

feedback in the retrospective 

that they were not that 

interested in what the other 

teams were doing.” 

In Case A, managers 

admitted that inter-team 

communication and the SoS 

meetings did not work 

properly, and that they did 

not know how to improve it. 

The majority of the 

interviewed team members 

saw the SoS meetings as poor 

or even useless.” 

“In this project, SoS 

meetings were initially held 

using videoconferencing 

three times a week. Each 

team send a representative of 

their choice, most teams 

opting for a round-robin 

model. In this meeting, each 

team could report what they 

found important to share 

with the other teams. The 

problem was that the teams 

did not seem to know what to 

share, thus often ending up 

just reporting “Nothing to 

share”. As a result, 

participants did not find 

these meetings useful, and 

some of our interviewees 
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even claimed that it was a 

waste of time.” 

“SoS meetings seem to work 

poorly when they have too 

many participants with 

disjoint interests and 

concerns; and smaller, 

focussed inter-team meetings 

with participants having joint 

goals and interests, seem to 

have a better chance of being 

perceived as successful.” 

ScaledExamples “Case project A, developing 

a telecom product from 

scratch using Scrum from the 

outset, had grown from 2 

teams to 20 teams distributed 

to four sites in 2,5 years.” 

“Case project B consisted of 

25 site-specific Scrum teams 

distributed to two sites, 

developing a 10-year old 

telecommunications 

product.” 

 

Source #26 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal - 

OriginFW “The Cathay Pacific IT team 

is divided into IT Solutions 

and IT Infrastructure & 
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Operations. They were 

primarily utilizing a waterfall 

approach with some 

elements of Scrum.” 

 “Scrum has worked well for 

us, so there was no need to 

adapt to a new agile 

framework or new mindset - 

doing so would have added 

complexity to the Scrum 

Teams, who were already 

working on complex 

products.” 

ScaleNeed “At that time, they were 

experiencing a number of 

challenges with their 

doftware development 

projects, including long lead 

times for delivery which had 

the potential to threaten 

deadlines. They were only 

able to release integrated 

increments once every three 

months, which was not 

frequent enough to reach 

their desired targets.” 

“…there were difficulties in 

working with some external 

vendors, meaning a lot of re-

work was required on 

specific projects.” 

“…the Product Owner did 

not have adequate visibility, 

and therefore lacked 
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understanding of the delivery 

progress and what was being 

developed.” 

Scaled Agile 

ScaledFW “Nexus is lightweight and 

simple compared to other 

scaled Scrum frameworks in 

the market.”  

ScaledFactors  

ScaledPros&Cons “With the increase in Product 

Backlog transparency, it 

made it easier for the Product 

Owner to order Product 

Backlog Items for IBE and 

other new projects” 

“The Development Teams 

became fully aware of the 

dependencies and began to 

work more closely with other 

teams.” 

“Within two months of 

implementing Nexus for the 

IBE project, the Scrum 

Teams increased the 

frequency of when they were 

able to release integrated 

increments by 200%.” 

“Within the Nexus 

framework, a Nexus 

Integration Team (NIT) is 

accountable for ensuring 

integration across teams 

during the Sprint, which 

drove focus toward 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
187 

integration issues and defects 

to be identified and fixed 

earlier within Sprint.” 

 

“Another positive 

development from Nexus 

was the increased insight of 

the Product Owner.” 

“The Product Owner is now 

able to express what they are 

accomplishing and 

delivering in terms of value.” 

ScaledExamples “In February 2017, Cathay 

Pacific adopted the Nexus 

framework…” 
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Appendix H: Intercoder-Agreement Comparison 

Code Agree Disagree Code Total Agreement 

AgileOriginal 2 0 2 100% 

OriginFW 4 1 5 80% 

ScaleNeed 4 1 5 80% 

ScaledFW 6 1 7 86% 

ScaledFactors 6 1 7 86% 

ScaledPros&Cons 13 3 16 81% 

ScaledExamples 4 1 5 80% 
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Appendix I: Thematic Analysis Coding 

Source: #1 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “In the early 2000s, the founders of agile and Scrum abandoned the 

romantic language of teams. Instead, they chose a language that was 

deliberately mundane and even ugly: Scrum, Scrum Masters, Product 

Owners, burndown charts, working software, sprints, standups and 

getting work “done.”” 

“In retrospect, it’s easy to see why agile and Scrum – which had their 

origins in manufacturing in Toyota several decades earlier – took off in 

software.” 

OriginFW “A variety of radical management methodologies for managing 

software development have emerged, including Scrum, Kanban, XP 

and Continuous Deployment. They share a common ideology 

sometimes called agile” 

“If you extract the practices of agile/Scrum from the esoteric 

vocabulary in which it is expressed for software developers (“sprints,” 

“burndown charts,” “product owner,” “Scrum Master”) the core process 

is:” 

ScaleNeed “In the economy of the 20th Century, most highly successful firms 

were vertically integrated enterprises run by a hierarchy of executives 

and managers following a model of bureaucracy and an ideology of 

top-down control. With the advent of the Creative Economy of the 21st 

Century, an alternative success model is emerging: a firm that is 

integrated horizontally, and operating at scale in a peer-to-peer mode, 

with an ideology of enablement.” 

“One reason why even successful teams were disbanded was the 

article of faith among traditional managers that collaborative work 

arrangements didn’t scale. They saw an inexorable choice to be made 

between collaborative arrangements that could handle innovation but 
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couldn’t scale and bureaucratic arrangements that were efficient and 

callable and copied or bought innovation when it was required” 

““What we need,” as Hamel pointed out, “is a cluster of radically new 

management principles and processes that will help us take advantage 

of scale without becoming sclerotic, that will maximize efficiency 

without suffocating innovation, that will boost discipline without 

extinguishing freedom.”” 

Scaled agile 

ScaledFW  

ScaledFactors  

ScaledPros&Cons “Equally, some of the current efforts to “scale agile,” such as the 

Scaled Agile Framework (SAFe), seem to be shoehorning the 

horizontal ideology of agile and Scrum into vertical management 

structures. In the process of striving for “alignment,” they run the risk 

that the firm will emerge back in the unproductive vertical world of 

hierarchical bureaucracy.” 

ScaledExamples “Agile/Scrum is enjoying added attention from managers in 

collaborative work arrangements such as networks and ecosystems. 

These arrangements can be scaled without sclerosis and seemingly 

without limit. Apple, Autodesk and Facebook showed that it was 

possible to scale ecosystems of hundreds of thousands of designers and 

even billions of users, with relatively modest central staffs, thus 

combining creativity, innovation and the disciplined execution of 

agile/Scrum at scale” 

 

Source: #2 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “A fifth possibility was sketched by Julian Birkinshaw, Professor of 

Strategy and Entrepreneurship at the London Business School.” 

OriginFW  
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ScaleNeed  

Scaled Agile 

ScaledFW  

ScaledFactors “In short, we need to move from scalable efficiency to scalable learning, 

where everyone is driven by the need to learn faster and accelerate 

performance improvement.” 

ScaledPros&Cons “The result is faster development that is more relevant to the specific 

needs of the customers. The client gets value sooner. Ericsson has less 

work in progress. And Ericsson is deploying systems one to two years 

earlier than it otherwise would, so that its revenue comes in one to two 

years earlier.” 

“It is now getting feedback from an active user group of more than 7 

million users and is issuing updates weekly – a game changing 

acceleration.” 

ScaledExamples “In another session on “the entrepreneurial organization at scale” 

Barclays, Ericsson, Microsoft and others were cited as examples of 

agile” 

“Now with agile management, Ericsson has over 100 small teams 

working with its customers’ needs in three-week cycles.” 

“In 2015, Barclays announced that embracing agile was a key strategic 

initiative and encouraged hundreds of teams to become champions of 

an agile transformation.” 

“Other parts of Microsoft such as the Developer Division and Skype are 

also implementing agile.” 

 

 

Source #3 

Topic Theme Quotes 

Non-Scaled Agile 
AgileOriginal “The initial agile Manifesto, based on the experiences of Microsoft, 

IBM, and others, primarily collected principles and practices. The label 
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“agile” was a wonderful marketing stimulus and immediately triggered 

hype, specifically regarding small teams and low-risk products.” 

OriginFW  

ScaleNeed “Industry soon realized that critical systems need more than an agile 

manifesto. Industry-scale software development typically doesn’t fit 

with the heavy constraints of early agile practices, such as Extreme 

Programming. Projects easily take several years and span teams 

worldwide. Global software engineering demands that agile practices be 

scalable.” 

“Again, these industry developments require agile practices to be 

scalable.” 

“Agility has arrived in real-world development, beyond mere software 

applications. Development of even critical systems will evolve to a 

continuous process that fully decouples the rather stable hardware from 

delivered services driven by continuous software upgrades.” 

“Barriers to using agile technologies no longer exist. Developments in 

globally distributed teams, large projects, safety-critical systems, and 

hardware and systems engineering have showed that agile technologies 

are adoptable and adaptable.” 

Scaled Agile 

ScaledFW “Current approaches for scaling agile blend agile and lean practices to 

address real industry needs.” 

“For example, in a recent survey, almost 30 percent of the respondents 

said they used the Scaled Agile Framework (SAFe) to provide scaled 

agility” 

“Many practitioners consider SAFe too heavy and complex.” 

“Some even say that SAFe adds to bureaucracy, evolving to “the new 

waterfall.”” 

“Other agile frameworks, such as Large-Scale Scrum (LeSS) and Lean 

Scalable Agility for Engineering (LeanSAFE), have addressed this high 

complexity. They define much less and give more freedom to tailoring.” 
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ScaledFactors “Both companies customized the framework to suit their organization 

and found that to be one of the success factors. Other success factors 

were investing in the first program increment planning event to make it 

a success, employing external consultants to train and coach, having 

active internal change agents, having strong leadership support, and 

quickly reacting to feedback to continuously improve and remove the 

adoption’s pain points.” 

“The most serious challenges included change resistance, lack of 

communication of the adoption, lack of continuous improvement, and 

lack of training and support during the adoption.” 

“Because constraints vary across application domains, such as liability 

and governance, agile practices must be tailored to needs and risks. To 

address such tailoring, companies can use agile scaling frameworks, 

which can be applied across the organization.” 

“From working with many companies worldwide on implementing these 

frameworks, we’ve found that introducing agile development means 

changing the culture and mind-set. It requires long-term commitment, 

big investments, and customization to a company’s specific situation.” 

“The biggest, most difficult change is that of the mind-set.”  

“Changing the practices won’t make a company agile if the underlying 

culture and thinking don’t change.” 

ScaledPros&Cons “Managers find it comfortable because it has plenty of role definitions, 

which hasn’t been explicit in the classic agile toolkits used in the past 

two decades. On the other hand, many users perceive such a highly 

prescriptive role-and-process scheme as overhead and not any more 

agile.” 

“More frequent and more predictable releases with better quality, 

improved visibility and communication across the globally distributed 

organization, must be designed and achieved on the systems-

engineering level. Enhance reuse across platforms, products, and 

markets. Evolve to self-x-type architectures and technologies such as 

self-aware adaptive systems to cope with fast-changing components and 

environments.” 
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ScaledExamples “We compared the adoption of the Scaled Agile Framework (SAFe) in 

two business lines of Comptel, a globally distributed organization that 

was recently acquired by Nokia.” 

 

 

Source #4 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “The teams had become accustomed to the iterative and incremental 

nature of Scrum…” 

ScaleNeed “Large Projects are often more critical to the organisation, under greater 

scrutiny, and more time-sensitive, more prone to personality clashes, 

longer, and more likely to be distributed across multiple sites” 

“On a large project with multiple teams, however, the product owner 

role is too big for one person, so we must find ways of scaling it.” 

Scaled Agile 

ScaledFW “A fairly universal practice for coordinating work among several teams 

is the scrum of scrums meeting. These meetings allowed clustered to of 

teams to discuss their work, focusing especially on areas of overlap and 

integration” 

“If a large project is being built by many team of teams, one 

representative of each scrum of scrums can attend what might be called 

“scrum of scrum of scrums”… most organisations stick to calling it a 

scrum of scrums meeting regardless of the level at which it is occurring.” 

ScaledFactors “If there’s only one product, there should be only one product backlog.” 

 

“As a project grows to include multiple teams, ideally a new product 

owner is count for each” 
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“Fortunately, there are additional techniques Scrum teams can employ 

to further manage dependencies. These include doing rolling lookahead 

planning, holding kick-off meetings, sharing team members, and even 

using a dedicated integration team.” 

“An integration team works in the gaps that may exist between 

development teams. Most of these gaps occur in the interfaces between 

teams. Interface problems can be broadly split into these two categories: 

Unidentified interfaces … unattended interfaces.” 

“This conservatism wasn’t because agile of Scrum turned out to be 

unsuitable for large project but because they hadn’t used these processes 

on large projects and were reluctant to advise readers to go so. But, in 

the years since the agile Manifesto and the books that came shortly 

before and after it, we have learned that the principles and practices of 

agile development can be scaled up and applied on large projects, albeit 

it with a considerable amount of overhead .” 

ScaledPros&Cons “… I hear the of “our product backlog is too big,” it is almost always in 

reference to a product backlog with 100 or more items.” 

“Because Scrum scales by having multiple small teams rather than one 

large team, the problem arises of how to coordinate the work of all those 

teams.” 

ScaledExamples “As an example, consider a large San Fransisco-based bioinformatics 

company that has two dozen feature teams, and one integration team.” 

 

Source #5 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “A sweet-spot agile project typically involves a small, self-organizing, 

collocated team of fewer than 20 developers and one or more on-site 

customers. The team usually works together on a variable-scope 

application with unstable or emergent requirements, relying mainly on 

an oral culture based on high-bandwidth, face-to-face communication.” 
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OriginFW “The industrial delegates, who had been putting agile methods to work 

(using lightweight methods like Crystal, Extreme Programming, 

Dynamic Systems Development Method, Feature-Driven Development, 

Scrum, and a scaled-down version of the Rational Unified Process)” 

ScaleNeed “If large teams are to produce lots of software functionality quickly, the 

agile methods involved must scale to meet the task.” 

“Scaling agile teams thus becomes an issue if the only option for 

meeting a system delivery deadline is to have many developers working 

concurrently.” 

 

Scaled Agile 

ScaledFW  

 

ScaledFactors “In a departure from current thinking, delegates working on large 

projects agreed that some architectural development was needed before 

pushing ahead with iterations.” 

“For example, some suggested that the concept of a daily team meeting 

could extend to include a daily intrateam project meeting. Others 

discussed the issues associated with scaling planning meetings and 

requirements engineering concepts.” 

“Use an integration team …” 

“Most delegates agreed that agile methods fit small projects where 

problems of scale are minor. However, difficulty arises in scaling these 

methods to fit large projects where teams of teams work together.” 

“Because Scrum scales by having multiple small teams rather than one 

large team, The problem arises of how to coordinate the work of all those 

team.” 

ScaledPros&Cons  “For large projects, participants advocated the benefits of using daily 

project meetings where team leaders get together to work through issues; 

identify desired functionality; and coordinate release contents, 

iterations, and progress.” 
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“Larger teams tend to be less tolerant to change. Adopters of agile 

methods should therefore be extremely conservative when setting 

expectations for change, especially when using these new methods on 

large projects.” 

ScaledExamples  

 

Source #6 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “Noting that Scrum forms the basis of most agile implementations in 

industry …” 

ScaleNeed “globally dispersed teams that can collaborate and function just as well 

as collocated teams” 

Scaled Agile 

ScaledFW “These include the addition of values to Scrum, the Nexus framework 

for scaling Scrum up to nine teams working on the same product, and a 

set of metrics for evaluating Scrum implementations.” 

ScaledFactors  

ScaledPros&Cons  

 ScaledExamples  

 

Source #7 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile software development methods were originally designed for 

single teams of less than 10 people.” 

OriginFW  
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ScaleNeed “However, during recent years, large organizations have increasingly 

adopted agile software development, leading to a need for scaling the 

methods” 

Scaled Agile 

ScaledFW  

ScaledFactors “Scaling involves challenges such as coordination between several agile 

teams, lack of architectural planning, lack of requirement analysis, as 

well as all the challenges of distributed projects, as many large 

organizations are distributed” 

ScaledPros&Cons “Scrum-of-Scrum meetings of representatives from around 25 teams 

were tried for a while, but that did not work, as these teams did not share 

enough common interests.” 

“Instead, so called Feature Coordination CoPs, a kind of Scrum-of-

Scrum meetings for a few teams working on a common feature, emerged 

as a well-working mechanism.” 

ScaledExamples  

 

Source #8 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile methods were originally designed for use in small, single- team 

projects” 

OriginFW “Two of the most popular agile methods are Extreme Programming 

(XP) and Scrum. Scrum is a method focusing on the project 

management viewpoint of agile development prescribing timeboxing, 

continuous tracking of project progress, and customer centricity. The 

XP development method is a collection of practices for enabling 

efficient incremental development.” 

 

“In early work on agile, Fowler considers the Crystal methodology to 

be suitable for up to 50 people” 
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“The most prevalent agile method used in the transformed organizations 

was Scrum, which was the sole agile method mentioned in 25 cases. The 

second most mentioned agile method was Extreme Programming (in 4 

cases), which was often combined with Scrum (in 5 cases). Lean 

software development was mentioned in 6 studies, although in all cases 

in combination with Scrum.” 

ScaleNeed “Moreover, among the top ten items three focused on distributed agile 

development, which is relevant especially for larger organizations as 

they are often geographically distributed” 

 

Scaled Agile 

ScaledFW “Some agile methods, e.g., Scrum have suggestions: Scrum proposes 

the use of Scrum-of-Scrums as the main scaling practice. Several 

frameworks by consultants have been developed and are actively 

promoted, e.g. SAFe and LeSS.” 

 

ScaledFactors “Compared to small projects, which are ideal for agile development, 

larger ones are characterized by the need for additional coordination.” 

“A particular problem in applying agile to larger projects is how to 

handle inter-team coordination.” 

“The difficulty of introducing agile methods increases with the 

organization size” 

“The difficulty is partly related to size bringing higher organizational 

inertia which slows down organizational change” 

“One significant difference between small and large-scale adoptions is 

that larger organizations have more dependencies 

between projects and teams. This increases the need for formal 

documentation and thus reduces agility. In addition to inter-team 

coordination, development teams must interact with other 

organizational units, which are often non-agile in nature.” 

“Size had been regarded in terms of size in persons or teams, project 

budget, code base size, and project duration” 
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“Based on these findings, we defined large-scale to denote software 

development organizations with 50 or more people or at least six teams. 

All people do not need to be developers, but must belong to the same 

software development organization developing a common product or 

project, and thus have a need to collaborate.” 

“Distribution had negative effects, such as missing kick-off meetings, 

reduced feelings of proximity when telecommunication is necessary, 

and difficulty in arranging frequent meetings due to time zone 

differences”  

ScaledPros&Cons  

ScaledExamples  

 

Source #9 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “However, such agile methods are conventionally associated with 

small, co-located development teams.” 

“In small agile teams, the whole team takes on-going responsibility for 

developing architecture during the development project.”  

OriginFW “There are a range of agile software development methods that are 

increasingly being adopted in large-scale offshore software 

development programmes, including Feature Driven Development, 

Scrum, Extreme Programming (XP) and Lean Software Development” 

 

“These software development methods build upon three key themes in 

software engineering: development using short iterations, feature-

driven development and the close interaction with customers.” 

ScaleNeed “Teams working in parallel with each other need coordination, 

consequently the scrum masters from each team work together to 
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coordinate activities, manage dependencies and avoid the duplication of 

effort” 

Scaled Agile 

ScaledFW “For example, the scrum of scrums approach supports multiple 

concurrent scrum teams.” 

“The Scaled Agile Framework (SAFe) is targeted at large enterprises 

and has three main layers: team, programme and portfolio. SAFe 

comprises an implementation strategy, nine lean agile principles and 

extends the scrum of scrums concept.” 

“The scrum of scrums meeting, in which scrum masters from co-

operating teams meet to provide each other status updates, has 

previously been investigated” 

“The application of agile methods in large-scale and geographically 

distributed software development programmes is an area of emerging 

interest. Whereas agile early adopters tended to use engineering 

practices from the XP process, this research confirms more recent 

findings showing an increase in the popularity of scrum process 

orchestration practices” 

ScaledFactors “So, large-scale agile development programmes dictate forms of 

documentation to coordinate the activities of groups and teams, yet agile 

methods advocate focus on working code.” 

“However, in large-scale agile, teams cooperate to build the overall 

system, sometimes subject to corporate governance or third party 

development standards, and so cannot realistically be jointly responsible 

for architecture.” 

 

ScaledPros&Cons “It was found that, in large- scale projects, the scrum of scrums meeting 

membership can grow making it difficult to expedite the meeting in the 

recommended 15 minutes. Further, scrum of scrum meeting participants 

did not find it useful to listen to status updates from teams working on 

relatively unrelated aspects of the development programme.” 

“Both studies found practitioners preferring to conduct a more frequent 

series of smaller, more focused, scrum of scrum meetings to share 
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information about related aspects of the development programme, 

alongside a less frequent large scrum of scrums meeting involving all 

stakeholders.” 

“There is a paucity of agile artefacts for scaling, the teams in this study 

used the scrum of scrums meetings to identify and resolve dependencies 

between teams, but this seemed to be a recurring challenge.”  

ScaledExamples “For example, a method engineering approach appears to have been 

used at Intel Shannon where aspects of both scum and XP were adopted” 

 

Source #10 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile software development is more than a method: it is a philosophy. 

It is a way of thinking about software development, and is described by 

the four values and twelve principles that form part of the ‘agile 

manifesto’.” 

“They identified a need for an alternative to document-driven, 

heavyweight software development processes. To survive and compete 

in the era of the internet, companies should focus on delivering what 

matters to the customer in a timely, tangible and ‘as promised’ way” 

OriginFW “Consequently, they decided to study the agile processes against the 

Agile Alliance principles and the assumptions that underpin a number 

of the more common agile software development methods, such as 

Extreme Programming and Scrum.” 

ScaleNeed  

Scaled Agile 

ScaledFW  

ScaledFactors “They concluded that agile software development methods were 

originally designed for small and individual project teams, and that they 

therefore present challenges when introducing agile software 

development methods at scale. They identified nine main challenges: (1) 
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it is difficult to manage dependencies between agile software 

development teams and the broader enterprise; (2) the goals of the agile 

software development teams and the broader enterprise are often mis-

aligned; (3) it is difficult to maintain technical consistency between 

different agile software development teams; (4) using traditional and 

new agile methods side-by-side in an enterprise creates conflict; (5) silos 

that exist within a company make the implementation of agile methods 

difficult; (6) the majority of software agile development methods lack 

management of high-level requirements; (7) ambiguity about 

requirements influences project quality from the perspective of testing 

functionality; (8) there is a misunderstanding of the basic agile concepts 

that underpin the agile manifesto when adapting agile principles; and (9) 

it is difficult for some teams to design for the full picture when an 

incremental approach is followed.”  

“These showed that the agile software development family of methods 

does not naturally fit into the context of medium to large enterprises.” 

“Prominent challenges include: agile adoption due to change 

management, or enterprise agility challenges, requirements management 

and collaboration challenges, and challenges associated with agile 

practices.” 

ScaledPros&Cons  

ScaledExamples  

 

 

Source #11 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW  

ScaleNeed  
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Scaled Agile 

ScaledFW “To address these issues, many have turned to large-scale agile 

development frameworks, such as the Scaled Agile Framework (SAFe), 

Large-Scale Scrum (LeSS), Spotify, Nexus, and Scrum at Scale.” 

“Some even question if certain frameworks, such as Spotify and SAFe, 

really have enough substance to be considered a framework or method.” 

 “Large-scale frameworks, such as SAFe, are much more dominant and 

small realignments can cause significant disruption across units of an 

organization.” 

ScaledFactors “While there are many potential benefits, large-scale transformations 

are fraught with challenges, such as communication issues, a lack of 

flexibility, and coordination challenges.” 

“Team-level inconsistencies can be ironed out quickly, but differences 

across a large swath of teams “get ingrained and the differences grow 

and fester.”” 

ScaledPros&Cons “There were many cases where inconsistent meanings and 

interpretations were problematic.” 

“As one person stated, “The very people imposing it still require the old 

reports and five-year plans that SAFe is supposed to eliminate.” 

“When a formal framework, such as SAFe, Scrum at Scale, or Spotify, 

is used, there is a tendency to measure agile transformation by 

adherence to that framework, rather than the value it provides.” 

“Also, explanations of large-scale frameworks, such as SAFe and 

Scrum at Scale, tend to describe their associated structures and 

processes but provide little guidance on how organizations can assess 

their overall readiness or appetite to undertake a large-scale agile 

transformation process.” 

“Publications that launched frameworks, such as SAFe and Spotify, 

explain the basics very well, but once one applies them outside of their 

intended context of a specific framework, guidance quickly runs out.” 

ScaledExamples “We draw on 15 years of research collaboration experience with global 

companies, in particular those listed in Table 1” 
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Source #12 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “Many developers have used the Scrum framework to work 

collectively to develop and deliver an Increment of working software.” 

ScaleNeed “However, if more than one Scrum Team is working off the same 

Product Backlog and in the same codebase for a product, difficulties 

often arise. If the developers are not on the same collocated team, how 

will they communicate when they are doing work that will affect each 

other? If they work on different teams, how will they integrate their 

work and test the Integrated Increment? These challenges appear when 

two Scrum Teams are integrating their work into a single increment, 

and become significantly more difficult when three or more Scrum 

Teams integrate their work into a single increment” 

Scaled Agile 

ScaledFW “Nexus is a framework for developing and sustaining scaled product 

and software delivery initiatives. It uses Scrum as its building block.” 

“Nexus is a framework consisting of roles, events, artifacts, and rules 

that bind and weave together the work of approximately three to nine 

Scrum Teams working on a single Product Backlog to build an 

Integrated Increment that meets a goal.” 

“Nexus is a process framework for multiple Scrum Teams working 

together to create an Integrated Increment. Nexus is consistent with 

Scrum and its parts will be familiar to those who have used Scrum. The 

difference is that more attention is paid to dependencies and 

interoperation between Scrum Teams, delivering at least one “Done” 

Integrated Increment every Sprint.” 
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“Nexus roles, events, and artifacts inherit the purpose and intent 

attributes of the corresponding Scrum roles, events, and artifacts, as 

documented in the Scrum Guide” 

“A Nexus consists of a Nexus Integration Team and approximately 

three to nine Scrum Teams.” 

“Just like its building block, Scrum, Nexus is based on transparency. 

The Nexus Integration Team works with the Scrum Teams within a 

Nexus and the organization to ensure that transparency is apparent 

across all artifacts and that the integrated state of the Integrated 

Increment is widely understood.” 

ScaledFactors “There are many dependencies that arise between the work of multiple 

teams that collaborate to create a complete and “Done” Increment at 

least once every Sprint. These dependencies are related to: 

Requirements: The scope of the requirements may overlap, and the 

manner in which they are implemented may also affect each other. That 

knowledge should be considered when ordering the Product Backlog 

and selecting Product Backlog items Domain knowledge: The people 

on the teams have knowledge of various business and computer 

systems. Their knowledge should be distributed across the Scrum 

Teams to ensure that the teams have the knowledge they need to do 

their work, to minimize interruptions between Scrum Teams during a 

Sprint. Software and test artifacts: The requirements are, or will be, 

instantiated in software. To the extent that requirements, team 

members’ knowledge, and software artifacts are mapped to the same 

Scrum Teams, teams can reduce the number of dependencies between 

them. When software delivery using Scrum is scaled, these 

dependencies of requirements, domain knowledge, and software 

artifacts should drive the organization of the Development Teams. To 

the extent that it does, productivity will be optimized.” 

ScaledPros&Cons  

ScaledExamples  
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Source #13 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW  

ScaleNeed  

Scaled Agile 

ScaledFW “More than the sum of its parts, SAFe is a scalable and configurable 

framework that helps organizations deliver new products, services, 

and solutions in the shortest sustainable lead time” 

“SAFe 4.6 introduces the Five Core Competencies of the Lean 

Enterprise—Lean-Agile Leadership, Team and Technical Agility, 

DevOps and Release on Demand, Business Solutions and Lean 

Systems Engineering, and Lean Portfolio Management.” 

“• Essential SAFe is the basic building block for all other SAFe 

configurations and is the simplest starting point for implementation. It 

brings the core competencies of Lean-Agile Leadership, Team and 

Technical Agility, and DevOps and Release on Demand to the 

enterprise . 

• Large Solution SAFe brings the Business Solutions and Lean 

Systems Engineering competency to those building the largest and 

most complex solutions. This configuration supports multiple Agile 

Release Trains (ARTs) and suppliers. 

• Portfolio SAFe applies the Lean Portfolio Management competency 

to align portfolio execution to the enterprise  strategy, and organizes 

development around the flow of value through one or more value 

streams. 

• Full SAFe is the most comprehensive version that integrates all five 

core competencies to support enterprises that build and maintain a 

portfolio of large, integrated solutions.” 

“SAFe Agile teams typically: 

• Use a blend of Agile methods, including Scrum and Kanban 
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• Base their work on short iterations, apply small user stories, plan 

work for the upcoming iteration, and meet daily to coordinate their 

work toward iteration goals 

• Demo the working system at the end of the iteration and retrospect 

on how to improve the process 

• Visualize and manage their flow of work in a Kanban system that 

helps identify bottlenecks and controls work-in-process (WIP) 

Agile teams work together in an organizational construct called the 

Agile Release Train (ART). These trains bring together all the people 

needed to define, build, test, and deploy (and often operate) a solution. 

All teams on an ART plan, integrate, demo, deploy, release, and learn 

together. Each team understands and commits to achieving not only 

their objectives but the larger ART objectives as well.” 

“SAFe provides more than just a modular way to scale the reliable 

flow of software value. The Framework includes components that 

address the specific needs of these very large and complex cyber-

physical systems, such as requirements analysis, business capability 

definition, functional analysis and allocation, design synthesis, 

verification and validation (V&V), design alternatives, trade studies, 

modeling, and simulation.” 

 

ScaledFactors  

ScaledPros&Cons “SAFe dramatically improves business agility by accelerating 

productivity, time-to-market, quality, employee engagement, and 

more.” 

“SAFe for Government is a set of success patterns that help public 

sector organizations implement Lean-Agile practices in a government 

context.” 

ScaledExamples  
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Source #14 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “…agile methods were originally developed for small organizations 

and their large-scale application has proved challenging” 

OriginFW “Actually, many founding ideas of this transformation came from 

Lean, such as continuous improvement, removing waste, flow 

optimization in the form of end-to-end development and value stream 

thinking.” 

ScaleNeed “During recent years large organizations have increasingly adopted 

agile methods, as they want to reap their claimed benefits, e.g., 

improved performance and fast response time. Thus, it is necessary to 

scale the agile practices.” 

Scaled Agile 

ScaledFW  “…the evolution of the Product Owner role and Scrum-of-Scrum 

meetings.” 

ScaledFactors “Scaling involves challenges, such as coordination between the teams, 

lack of architecture, lack of requirement analysis, as well as all the 

challenges of distributed projects.” 

“Besides challenges in scaling the agile practices to large projects, the 

transformation itself presents a formidable challenge. Transforming a 

large organization from a plan-driven process model to agile 

development is not straight forward.” 

“Challenges relate partly to organizational size bringing inertia, which 

slows down the change process. Another challenge is the need to 

interface with and integrate existing processes and organizational 

structures.” 

“However, agile methods were originally developed for small 

organizations and their large-scale application has proved challenging” 

“Agile methods focus largely on intra-team practices, which work well 

in small organizations. A challenge in large organizations is that it is 
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necessary to coordinate and communicate between several 

development teams, and also between different organizational units.” 

“Because of this, large organizations must tailor and augment the 

methods to fit their specific needs. As a consequence, practices 

requiring additional formal communication may need to be 

institutionalized, reducing agility.” 

ScaledPros&Cons “The main benefits the organization saw in agile software development 

was the breaking down of functional silos and forming cross-functional 

teams, having a close relationship with the customers, and focusing on 

communication rather than documentation.” 

“Other benefits and requirements of agile development, such as quick 

feedback loops at several levels, and continuous integration were 

accomplished only later.” 

“In the beginning the teams faced a lot of problems mainly due to two 

main impediments: firstly, the teams did not have all the needed 

competences, and secondly, the continuous integration environment 

was still in its early phases.” 

ScaledExamples “In this paper we described how one R&D unit of Ericsson 

successfully integrated three global sites in their lean and agile 

transformation…“ 

 

 

Source #15 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile methods have become commonplace in software development 

organizations around the world, both small and large. Originally, the 

methods were designed for small, collocated projects” 

OriginFW  
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ScaleNeed “Large software development organizations adopting agile methods 

need solutions and models to help scale agile to fit their needs.” 

“According to the largest reoccurring survey on agile adoption, the 

State of Agile Survey, 43% of the self-selected respondents worked in 

development organizations with more than 50% of teams using agile, 

and 62% of almost 4000 respondents came from an organization with 

over a hundred people in software development. While this survey is 

not scientific, it indicates that a significant number of big organizations 

use agile.” 

Scaled Agile 

ScaledFW “During recent years, several frameworks for scaling agile have been 

created by consultants, including the Scaled Agile Framework (SAFe), 

Large-scale Scrum (LeSS) and Disciplined Agile Delivery (DAD).” 

“According to the State of Agile Survey, the Scaled Agile Framework 

(SAFe) seems to be the most popular framework for scaling agile.” 

“The Scaled Agile Framework, SAFe claims to provide arecipe for 

adopting agile at the enterprise  scale. It contains the levels of teams, 

programs, and portfolio, as well as the optional value stream level.” 

“For adopting SAFe, the SAFe 4.0 Whitepaper suggests 

“Implementing SAFe 1-2-3” pattern, which includes the following 

three steps: 1) train implementers and Lean-Agile change agents, 2) 

train all executives, managers, and leaders, and 3) train teams and 

launch agile release trains.” 

“The business line adopting SAFe later was, based on the interviews, 

clearly more successful in its’ transformation, which can be partially 

explained by learning from the experiences of the first case.” 

“We identified the following success factors: 1) training the personnel 

well in advance, 2) informing and engaging people, 3) involving 

change agents, 4) hiring an experienced external consultant to train, 

advice and support, 5) preparing well for the first PI planning event, 6) 

having a full-time RTE and 7) taking recognized improvement items 

seriously by assigning responsibilities and monitoring their 

implementation.” 
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ScaledFactors “Scaling agile is not easy, as large projects often are globally 

distributed, and have a large number of teams that need to collaborate 

and coordinate.” 

“Comparing these findings to the success factors of large-scale agile 

transformations in general, the four first mentioned items are high on 

the literature review list. Thus, these seem to be success factors for all 

kinds of largescale agile transformations, not only for SAFe 

transformations.” 

ScaledPros&Cons “Even though distributed events are often challenging, our 

interviewees found these events quite successful and did not mention 

global distribution as a problem, but instead felt that communication 

channels worked well.” 

ScaledExamples “However, during recent years many large organizations have made 

the transition from traditional, plandriven waterfall type methods 

towards agile. Examples include Nokia, Ericsson, Amazon and British 

Telecom” 

“Earlier, Comptel had used a traditional, waterfall type, stage gate 

model in software development. In 2008 the company started to move 

towards agile by adopting Scrum in the software development teams. 

However, product management still remained in the waterfall world 

with 1–1,5 year plans, clear milestones and yearly software releases. 

The SAFe adoption followed seven years later: One of the business 

lines (Case 1) started the SAFe adoption in the middle of 2015 and the 

other business line (Case 2) followed half a year later, in the end of 

2015.” 

 

 

Source #16 

Topic Theme Quotes 

Non-Scaled Agile AgileOriginal  
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OriginFW “Agile Methodologies Used: Scrum, ScrumBan and Scrum/XP Hybrid 

(70%) continue to be the most common agile methodologies used by 

respondents’ organizations.” 

ScaleNeed  

Scaled Agile 

ScaledFW “The Scaled Agile Framework® (SAFe®) is reported as the most 

widely-used approach to scaling agile, with nearly 1/3 (29%) saying 

that SAFe is the method they ‘follow most closely’.” 

ScaledFactors “Respondent indicated the most valuable in helping them scale agile 

practices were:  

1.Internal Coaches 

2.Consistent practices and processes across teams. 

3.Implementation of a common tool across teams. 

4.External agile consultants or trainers. 

5.Executive sponsorship.” 

“The three most significant challenges to agile adoption and scaling 

are reported as Organizational culture at odds with agile values (53%), 

General organizational resistance to change (46%), and Inadequate 

management support and sponsorship (42%).” 

“Internal agile coaches (53%), consistent practices and processes 

across teams (43%), and the implementation of a common tool across 

teams (41%) are the top three factors reported to have been most 

helpful in scaling agile.” 

ScaledPros&Cons “By implementing agile, respondents cited seeing improvements in the 

following areas: Ability to manage changing priorities, Project 

visibility, Business/IT alignment, Delivery speed/time to market, 

Increased team productivity, Team morale, Project predictability, 

Software quality, Project risk reduction, Engineering discipline, 

Managing distributed teams, Software maintainability, Project cost 

reduction.” 

ScaledExamples  
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Source #17 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile methods have become a very popular approach to managing 

software development processes. The goal of Agile methods has been 

to improve management and execution of software development 

projects by increasing their flexibility. The focus of Agile methods was 

originally on small, one team projects” 

OriginFW “It describes how Agile team works. It uses Scrum, Kanban and XP 

techniques in defined development process of Agile teams.” 

“The most utilized Agile method was Scrum. Use of Scrum was 

mentioned in every article. The second most applied Agile method was 

Lean, five articles reported the use of Lean practices. Some ofthe used 

Lean principles were Pull Principle, Takt, Go and See and Kaizen, the 

most used Lean principle was Pull Principle. Two cases adopted 

Kanban and two cases used some framework to scale the Agile 

development.” 

ScaleNeed  

Scaled Agile 

ScaledFW “According to the most popular are Scrum of Scrums, Scaled Agile 

Framework (SAFe), Large Scale Scrum (LeSS) and Disciplined Agile 

(DAD).” 

“According to the most used Agile scaling methods are Scrum/Scrum 

of Scrums (72 %), Scaled Agile Framework 

(27 %), Lean Management (17 %), Enterprise Agile (9 %), Enterprise 

Scrum (9 %), Agile Portfolio Management (9 %), Large Scale Scrum 

(6%), Disciplined Agile Delivery (4 %). Other internally created 

methods are used by 17 % of organizations.” 
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“SAFe is probably the most complex and thorough Agile scaling 

method. It is a complete framework, and many other mentioned 

practices, such as Lean Management or Agile Portfolio Management 

are already incorporated into it. Large Scale Scrum (LeSS) is also a 

full-featured framework for scaling Agile development. However, it 

tries to be as minimalistic as possible. It relies less on processes and 

specific organizational structures and more on a mindset of people and 

ad-hoc communication.” 

“The framework is built upon ideas of Agile development, Lean 

product development, and systems thinking. SAFe deals with both 

software and systems development. It supports companies of different 

sizes, from small ones with less than 100 employees to the largest 

enterprises with more than thousands of people. To support such a 

degree of flexibility SAFe has optional extensions for large 

companies.” 

“The Large Scale Scrum is another framework such as the Scaled Agile 

Framework. It tries to bring all necessary information about scaling in 

one compact solution.” 

“Although it is still a framework, it is much more lightweight than the 

SAFe. It extends Scrum so it could be used in large-scale context. The 

core idea of LeSS is that even for large organizations there is not a need 

for an overcomplicated process that creates the burden of bureaucracy. 

LeSS tries to be compliant to one of the core principles of the Agile 

manifesto—that individuals and interactions are more valuable than 

processes and tools.” 

“The Large Scale Scrum has two variants: LeSS and LeSS Huge. LeSS 

is for organizations which develop products that need up to 8 Agile 

teams. LeSS Huge is for enterprises that require a higher number of 

teams.” 

“LeSS is intended for companies with up to eight Scrum teams 

developing one product.” 

“LeSS lightly extends Scrum by adding cross-team meetings and 

promoting some principles. On the contrary, SaFE defines multiple 

levels, which each had precisely defined roles and their 
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responsibilities. Agendas of meetings, organization processes, and 

workflow are described in detail.” 

“We identified eight common scaling practices which the frameworks 

utilized: 

• Scrums of Scrums 

• Communities of Practice 

• Scaled Sprint Demo 

• Scaled Requirements Management 

• Scaled Sprint Planning 

• Scaled Retrospective 

• Feature Teams 

• Undone Department” 

“We identified six Agile scaling practices that the case organization 

used. The identified scaling practices were: Scaled Retrospective, 

Scaled Planning, Scrum of Scrums, Requirements Management 

Scaling, Undone Department and Communities of Practice.” 

ScaledFactors “Introducing Agile methods in large organizations is very challenging 

because the larger the organization is, the harder is to introduce 

changes. Scaling of Agile methods has created a lot of unique 

challenges, such as synchronization between teams and interaction 

with other organizational units.” 

“Large projects require appropriate coordination and communication 

between teams, dependencies between teams need to be managed, and 

other non-Agile units need to be involved.” 

ScaledPros&Cons  

ScaledExamples “Adoption of Agile methods was conducted in several large-scale 

projects in organizations such as Nokia, Yahoo!, Ericsson, British 

Telecom and Amazon.” 

 

Source #18 
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Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Agile methods were originally designed for small collocated teams.” 

OriginFW “…in Scrum everybody should care about the whole product, and 

according to Scrum, teams are responsible for inter-team 

coordination.” 

“In this paper we focus on scaling practices for Scrum, which is one of 

the most widely adopted agile methods” 

ScaleNeed “Due to their popularity, they are nowadays also applied by large 

companies in large software development projects employing multiple 

teams that are distributed to several geographical locations.” 

Scaled Agile 

ScaledFW “Scrum-of-Scrums meeting is mentioned in the literature as the 

mechanism for handling inter-team coordination in large-scale 

Scrum.” 

“The Scrum-of-Scrums meeting (SoS) is basically the only practice 

Scrum offers for inter-team coordination” 

“The basic format of the SoS resembles the Daily Scrum meeting, 

except that it deals with teams instead of team members. It is 

recommended that the SoS be arranged daily, or 2–3 times a week.” 

“For scaling up the SoS meetings when having a lot of teams, nested 

Scrum meetings, i.e., Scrum-of-Scrum-of-Scrum meetings (SoSoS) 

have been suggested” 

ScaledFactors “Scaling agile methods to this new context introduces new challenges, 

such as inter-team coordination, distribution of work without a defined 

architecture or properly defined requirements, as well as all the 

challenges of distributed projects.” 

ScaledPros&Cons “The biggest challenge was the information flow up and down the 

nested structure. Another case study reports the usage of weekly two-

level nested SoS meetings in a project consisting of 21 teams, and 

mention the weekly SoS as the best way to mitigate the problem of 
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having two teams solving the same problem that a third team had 

already solved” 

“However, these meetings were not considered to work properly, and 

were replaced by a structure consisting of two separate meetings: a 

Finnish SoS followed by a Global SoS, both led by the Finnish project 

manager.” 

“Initially, the representative of each team answered the four SoS 

questions on the behalf of his or her team. However, when the number 

of teams grew larger, the meetings took longer and longer and the 

teams gave feedback in the retrospective that they were not that 

interested in what the other teams were doing” 

“In Case A, managers admitted that inter-team communication and the 

SoS meetings did not work properly, and that they did not know how 

to improve it. The majority of the interviewed team members saw the 

SoS meetings as poor or even useless. Despite this fact, when we 

recently visited the company again, there was still no improvement to 

the situation.” 

“The problem was that the teams did not seem to know what to share, 

thus often ending up just reporting “Nothing to share”. As a result, 

participants did not find these meetings useful, and some of our 

interviewees even claimed that it was a waste of time.” 

“Participants of the Grande SoS meetings did not clearly know what to 

share with each other, they were not interested in what others were 

doing and sometimes could not even understand each other’s 

problems, since technologies used in different parts of the product 

differed.” 

“SoS meetings seem to work poorly when they have too many 

participants with disjoint interests and concerns; and smaller, focussed 

interteam meetings with participants having joint goals and interests, 

seem to have a better chance of being perceived as successful.” 

ScaledExamples “Case project A, developing a telecom product from scratch using 

Scrum from the outset, had grown from 2 teams to 20 teams distributed 

to four sites in 2,5 years. Teams were site-specific.” 
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“Case project B consisted of 25 site-specific Scrum teams distributed 

to two sites, developing a 10-year old telecommunications product. 

The organization had started a transformation from waterfall to Scrum 

1,5 years ago, and at the time of the interviews all software 

development teams were using Scrum.” 

 

* Source #19 was not coded in the template manner as it is an Excel spreadsheet with only the 

scaled Agile frameworks and notes on each, therefore it speaks directly and only to the themes 

‘ScaledFW’ and ‘ScaledPros&Cons’.  

Source #20 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “In 2002, when Craig wrote Agile & Iterative Development, many 

believed that agile development was only for small groups.” 

OriginFW “Scrum is an empirical-process-control development framework in 

which a cross-functional self-managing Team develops a product in 

an iterative incremental manner. Each timeboxed Sprint, a potentially 

shippable product increment is delivered and, ideally, shipped” 

“A small Team is responsible for delivering the Sprint goal; there are 

no limiting single-specialized roles. A Scrum Master teaches why 

Scrum and how to derive value with it, coaches the Product Owner, 

Team, and organization to apply it, and acts as a mirror. There is no 

project manager or team lead.” 

ScaleNeed “However, we both (Craig and Bas) became interested in—and got 

increasing requests—to apply Scrum to large, multi-site, and offshore 

development” 

Scaled Agile 

ScaledFW “LeSS is Scrum—Large-Scale Scrum (LeSS) isn’t new and improved 

Scrum. And it’s not Scrum at the bottom for each team, and 

something different layered on top. Rather, it’s about figuring out 

how to apply the principles, purpose, elements, and elegance of 

Scrum in a large-scale context, as simply as possible. Like Scrum and 
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other truly agile frameworks, LeSS is “barely sufficient 

methodology” for high-impact reasons.” 

“In terms of large, what’s a typical LeSS adoption case? Perhaps five 

teams in one or two sites. We’ve been involved in adoptions of that 

size, of a few hundred people, and up to a LeSS Huge case of well 

over a thousand people, far too many development sites, tens of 

millions of lines of C++, with custom hardware.” 

“It isn’t new and improved Scrum. Rather, LeSS is about figuring out 

how to apply the principles, rules, elements, and purpose of Scrum in 

a large-scale context, as simply as possible.” 

“LeSS. 2–8 Teams 

LeSS Huge. 8+ Teams” 

ScaledFactors  

ScaledPros&Cons  

ScaledExamples “Today, the two LeSS frameworks (smaller LeSS and LeSS Huge) 

have been adopted in big groups worldwide in disparate domains: 

• telecom equipment — Ericsson & Nokia Networks 

• investment and retail banks — UBS 

• trading systems — ION Trading 

• marketing platforms and brand analytics — Vendasta 

• video conferencing — Cisco 

• online gaming (betting) — bwin.party 

• offshore outsourcing — Valtech India” 

 

 

Source #21 

Topic Theme Quotes 

Non-Scaled Agile AgileOriginal  
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OriginFW “Many organizations start their agile journey by adopting Scrum 

because it describes a good strategy for leading agile software teams.  

However, Scrum is only part of what is required to deliver 

sophisticated solutions to your stakeholders. Invariably teams need to 

look to other methods to fill in the process gaps that Scrum purposely 

ignores.” 

ScaleNeed “When many people hear “scaling” they often think about large teams 

that may be geographically distributed in some way.  This clearly 

happens, and people are clearly succeeding at applying agile in these 

sorts of situations” 

“Organizations are also applying agile in compliance situations, 

either regulatory compliance that is imposed upon them or self 

selected compliance (such as CMMI and ISO).  They are also 

applying agile in a range of problem and solution complexities, and 

even when multiple organizations are involved (as in outsourcing)” 

Scaled Agile 

ScaledFW “Disciplined Agile Delivery (DAD) is a people-first, learning-

oriented hybrid agile approach to IT solution delivery. It has a risk-

value delivery lifecycle, is goal-driven, is enterprise aware, and is 

scalable.” 

“A common question that we get is what is the difference between 

primary and secondary roles?  Primary roles will occur on all DAD 

projects regardless of scale.  Secondary roles, however, typically 

occur only at scale and sometimes only for a temporary period of 

time.” 

“Another common question that we do get is why are there so many 

roles?  For example, Scrum has three roles – ScrumMaster, Product 

Owner, and Team Member – so why does DAD need ten?  The 

primary issue is one of scope.  Scrum mostly focuses on leadership 

and change management aspects during Construction and therefore 

has roles which reflect this.  DAD on the other hand explicitly focuses 

on the entire delivery lifecycle and all aspects of solution delivery, 

including the technical aspects that Scrum leaves out.  So, with a 

larger scope comes more roles. ” 
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“In one sense methods such as Scrum, Extreme Programming (XP), 

Kanban, and Agile Modelling (AM) provide the process bricks and 

DAD the mortar to fit the bricks together effectively.” 

 

“DAD, because it’s not prescriptive and strives to reflect reality as 

best it can, actually supports several versions of a delivery lifecycle.  

Six versions of the lifecycle are supported: 

The Agile lifecycle.  This project lifecycle is based on Scrum but 

extended so as to provide a streamlined strategy from beginning to 

end.  It is depicted in Figure 5 and described in the article DAD 

Lifecycle – Agile (Scrum Based). 

The Lean lifecycle. This project lifecycle is based on Kanban. It is 

depicted in Figure 6 and described in the article DAD Lifecycle – 

Lean. 

The Continuous Delivery: Agile lifecycle. This modern agile, stable-

team lifecycle is based on Scrum.  It is depicted in Figure 7 and 

described in the article DAD Lifecycle Continuous Delivery: Agile. 

The Continuous Delivery: Lean lifecycle. This modern agile, stable-

team lifecycle is based on Kanban. It is depicted in Figure 8 and 

described in the article DAD Lifecycle Continuous Delivery: Lean. 

The Exploratory/Lean Startup lifecycle. This lifecycle is based on 

Lean Startup strategies.  It is depicted in Figure 9 and described in 

the article DAD Lifecycle Exploratory (Lean Startup). 

Program lifecycle. This lifecycle is for a team of teams. It is depicted 

in Figure 10 and described in the article DAD Lifecycle – Program 

(Team of Teams).” 

 

ScaledFactors “One of the great advantages of agile and lean software development 

is the wealth of practices, techniques, and strategies available to you.” 

 

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
223 

ScaledPros&Cons “DAD’s goal-driven approach enables DAD to avoid being 

prescriptive and thereby be more flexible and easier to scale than 

other agile methods.” 

 

“There are several fundamental advantages to taking a goal driven 

approach to agile solution delivery, in that it: 

• Supports process tailoring by making process decisions explicit. 

• Enables effective scaling by guiding you through tailoring your 

strategy to reflect the realities of the scaling factors which you 

face. 

• Makes your process options very clear and thereby makes it easier 

to identify the appropriate strategy for the situation you find 

yourself in. 

• Takes the guesswork out of extending agile methods and thereby 

enables you to focus on your actual job which is to provide value 

to your stakeholders. 

• Makes it clear what risks you’re taking on and thus enables you to 

increase the likelihood of success. 

• Hints at an agile maturity model (this may not be a benefit).” 

 

“Enterprise awareness is important for several reasons: 

You can reduce overall delivery time and cost by leveraging existing 

assets.  In other words, DAD teams can spent less time reinventing 

the wheel and more time producing real value for their stakeholders. 

By working closely with enterprise professionals DAD teams can get 

going in the right direction easily. 

It increases the chance that your delivery team will help to optimize 

the organizational whole, and not just the ”solution part” that it is 

tasked to work on.  As the lean software development movement 

aptly shows this increases team effectiveness by reducing time to 

market.” 

ScaledExamples  
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Source #22 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “Scrum is the most common agile framework. In fact, it is referred to 

so often in agile literature that many people use the terms scrum and 

agile interchangeably.” 

ScaleNeed “Though everyone is going agile these days, a common complaint is 

that agile development doesn't scale well.” 

Scaled Agile 

ScaledFW “The Scaled Agile Framework, developed by methodologist Dean 

Leffingwell, uses a combination of existing lean and agile principles 

and combines them into a methodology for large-scale projects.” 

“At the Program level, SAFe extends scrum by using the same ideas 

but one level up. The Program level works on a Release Train, which 

is composed of five sprint cycles.” 

“SAFe also provides processes one level higher, at the Portfolio level, 

using lean principles, such as optimizing value streams to help 

executives and leaders identify and prioritize epics, and features that 

can be broken down at the Program level and scheduled on Release 

Trains.” 

“Disciplined Agile Delivery, developed by Scott Ambler and Mark 

Lines, is similar to SAFe in that it recommends using existing lean 

and agile techniques. DAD, however, aims to address areas that aren't 

thoroughly covered in smaller-scale agile frameworks. This 

framework recommends three phases: Inception, Construction, and 

Transition.” 
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“DAD also provides flexibility in suggesting different process 

guidelines for four categories of lifecycles: agile/basic, 

lean/advanced, continuous delivery, and exploratory.” 

 

ScaledFactors  

ScaledPros&Cons “For this reason, DAD's strengths are in providing more guidance in 

the areas of architecture and design (inception) and DevOps 

(transition).” 

“SAFe has been criticized for being too prescriptive, not allowing 

teams as much flexibility in process decisions.” 

“Having too much process definition implies a lack of flexibility in 

approach, which goes against one of the primary agile characteristics 

of adaptability.” 

“SAFe provides the structure that may make for a smoother transition 

to an agile framework. SAFe also follows agile practices of 

inspecting and adapting, even providing an innovation sprint and 

stressing autonomy and decision-making for the knowledge 

workers.” 

“With four lifecycle models, DAD provides more flexibility in 

project guidance and recommendations for best processes within each 

type of project.” 

“Though this flexibility may be appreciated by those with a good 

understanding of agile, it might not provide enough guidance for 

those who are transitioning from traditional models.” 

 

ScaledExamples  

 

Source #23 

Topic Theme Quotes 
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Non-Scaled Agile 

AgileOriginal  

OriginFW  

ScaleNeed  

Scaled Agile 

ScaledFW “SAFe was developed in 2011 to help software development teams 

bring better products to market faster.” 

ScaledFactors “The biggest benefit of adopting SAFe is the opportunity to tap into 

a relatively lightweight framework that creates efficiency in software 

development while maintaining the centralized decision-making 

necessary at the enterprise  level.” 

“…because SAFe was designed to maintain a big picture view of 

software development, it can easily handle a coordinated strategy for 

large-scale and complex projects with teams that number into the 

hundreds.” 

“Another notable benefit of SAFe is its ability to help teams maintain 

alignment with business goals.” 

“…where methodologies like scrum give more freedom to developers 

to identify and solve problems that arise due to different sprint 

cadences, dependencies, etc., SAFe calls for administrative roles to 

oversee multiple projects and coordinate those releases and 

dependencies. In taking this freedom away from developers and 

harkening back to a waterfall environment, SAFe can often slow 

down processes and limit flexibility compared to an agile 

environment.” 

“SAFe removes front-line players, including developers, testers and 

product owners, from the decision-making process and even from one 

another” 

“…the fact that SAFe emphasizes the big picture can often lead to 

longer planning cycles and more fixed roles within development 

cycles.” 

ScaledPros&Cons  
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ScaledExamples  

 

 

Source #24 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “In 2016, a leading security products company adopted Scrum to 

support teams working in complex product development, in order to 

make the organization more adaptive and able to react faster to 

change.” 

ScaleNeed “While individually the Scrum Teams were doing really well, 

meeting their goals and improving their predictability, they faced 

alignment issues with some non-agile teams, composed of developer, 

QA, and DevOps roles, which slowed down overall progress.” 

“While the teams were working on one product and had one Product 

Owner, they suffered from being organized as component teams and 

dealing with cross-team dependencies.” 

Scaled Agile 

ScaledFW “SAFe was not an option for them because they believed it was too 

prescriptive and had too many roles. They didn’t have all of the roles 

and all of their teams worked on the same code base.” 

“Since many of the teams had already implemented Scrum, 

Venkatesh recommended Nexus as a solution…” 

ScaledFactors  

ScaledPros&Cons “By using the Nexus framework, the Scrum Teams have been able to 

successfully deliver incremental releases, frequently, with minimized 

dependencies and better alignment across teams.” 

“As a result of using Nexus, the organization has been more adaptive 

and faster to market than ever before.” 
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ScaledExamples “The security products company continues to use Nexus to quicken 

software delivery while increasing the value they deliver to 

customers and the organization, helping them remain competitive.” 

 

Source #25 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “Prior to implementing Scrum, the company utilized a Waterfall 

Approach, which did not include iterative or integrated development. 

This led to inaccurate timeline prediction and fixed-scope releases…” 

 

“Net Health first adopted Scrum in 2014 to aid in the completion of 

two large software development projects and remove the burden of 

an exhaustive initial requirements phase, thanks to the iterative nature 

of Scrum.”  

 

“Net Health’s Scrum adoption was initially slow because teams and 

leaders had to be educated about the value proposition of making the 

switch, then trained in the new process.” 

 

ScaleNeed “Once the initial adoption challenges were met, Net Health 

established five Scrum Teams, over time, all working on large scale 

projects. The teams were working in silos that didn’t 

efficiently communicate or regularly integrate code, despite the fact 

that they were all working from the same code base. Each release 

required massive, complicated merges and significant retesting 

efforts.” 

 

“They also needed a way to scale the meaningful conversations they 
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were having on individual Scrum Teams for individual products to 

the whole platform” 

 

Scaled Agile 

ScaledFW “To execute this, and to resolve the issues they were facing with each 

Scrum Team operating in a vacuum, they selected the Nexus 

framework, an Agile framework built on Scrum. The Nexus 

framework drives to the heart of scaling by minimizing cross-team 

dependencies and integration issues.” 

ScaledFactors  

ScaledPros&Cons “When Net Health moved to Nexus, they had separate teams of 

business analysts, with no single empowered Product Owner of their 

software platform for the Nexus, causing directional confusion.” 

“The Nexus reformed its Scrum Teams through a self-selection team 

formation exercise and are now delivering integrated increments to 

their platform.” 

“Over the last two years, Net Health has seen additional teams 

coming together, more often, with an improved cadence of achieving 

“Done,” and releasing at least one integrated increment at the end of 

each Sprint.” 

“Thanks to the Nexus framework’s focus on integration, code merges 

are frequent, low-risk, and straightforward.” 

“Teams now regularly evaluate (inspect) each process as they go, 

identifying those that are higher priority, and speed along only the 

necessary communications between all stakeholders during the 

execution of plans. This saves Net Health precious time to make 

quicker, high value releases and allows the company to respond faster 

(adapt) to the market.” 

ScaledExamples “With Nexus, Net Health’s Scrum Teams are addressing issues head-

on through an agile approach, with inspection and adaptation.” 
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Source #26 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “The Cathay Pacific IT team is divided into IT Solutions and IT 

Infrastructure & Operations. They were primarily utilizing a waterfall 

approach with some elements of Scrum.” 

ScaleNeed “At that time, they were experiencing a number of challenges with 

their Software development projects, including long lead times for 

delivery which had the potential to threaten deadlines. They were 

only able to release integrated increments once every three months, 

which was not frequent enough to reach their desired targets.” 

“…there were difficulties in working with some external vendors, 

meaning a lot of re-work was required on specific projects.” 

Scaled Agile 

ScaledFW “Nexus is lightweight and simple compared to other scaled Scrum 

frameworks in the market.” 

ScaledFactors  

ScaledPros&Cons “With the increase in Product Backlog transparency, it made it easier 

for the Product Owner to order Product Backlog Items for IBE and 

other new projects” 

“The Development Teams became fully aware of the dependencies 

and began to work more closely with other teams.” 

“Within two months of implementing Nexus for the IBE project, the 

Scrum Teams increased the frequency of when they were able to 

release integrated increments by 200%.” 

“Within the Nexus framework, a Nexus Integration Team (NIT) is 

accountable for ensuring integration across teams during the Sprint, 

which drove focus toward integration issues and defects to be 

identified and fixed earlier within Sprint.” 
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“Another positive development from Nexus was the increased insight 

of the Product Owner. At first, the Product Owner did not have 

adequate visibility, and therefore lacked understanding of the 

delivery progress and what was being developed.” 

“The Product Owner is now able to express what they are 

accomplishing and delivering in terms of value.” 

ScaledExamples “In February 2017, Cathay Pacific adopted the Nexus framework…” 

 

Source #27 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW  

ScaleNeed  

Scaled Agile 

ScaledFW “Nexus and LeSS are the only patterns that are based on real Scrum 

with 1 Product Owner, 1 Product Backlog for each real customer-

facing product.” 

“LeSS's optimizing goal is adaptiveness (agility, cheap & easy 

change)” 

“The optimizing goal for Nexus is to deliver better value faster, as 

opposed to just deliver faster.” 

“Nexus extends the benefits of Scrum to larger and more complex 

Products (requiring 3-9 teams).” 

“Nexus is not intended to directly address the broader organizational 

agility problem that LeSS seeks to solve.” 

“Nexus with Scrum Studio and LeSS have a lot in common. They 

both deprecate non-Scrum roles. The both have 1 Product Owner and 

1 Product Backlog per Product. They are both focused on Agile 

Product Management. They are both based on real Scrum.” 
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“LeSS has more upfront asks for the organization, but in essence, it's 

possible in a huge context to not necessarily start with perfect cross-

component teams.” 

“LeSS has an ask to eliminate projects, but in essence, LeSS doesn’t 

expect this to change immediately…” 

“LeSS is leaning toward the deprecation of single team PBR in favour 

of multi-team PBR. LeSS has more meat on the bone for what to do 

with roughly 8 teams or more per product, product definition, 

coordination, and the overall retrospective including (optional) 

management” 

“LeSS requires a journey away from projects.” 

“LeSS is stronger on volunteering, no one gets volunteered.” 

“The LeSS community is very active but less so for ordinary 

practitioners; it's more aimed at advanced practitioners.” 

“One thing is for sure, if I can't use LeSS for Deep & Narrow, I will 

at least use Nexus & Scrum Studio” 

“Of all non-LeSS approaches, Nexus makes most sense and stays best 

true to Scrum.” 

ScaledFactors  

ScaledPros&Cons “With adaptiveness, the delivery of better value and the shorter end 

to end customer cycle times come for free. With adaptiveness, we can 

"turn on a dime for a dime".” 

“Nexus has a quicker startup as it can deal with component teams, 

and evolve towards feature teams, coached by the misnamed Nexus 

Integration (should be coaching) Team.” 

“I cringe that Nexus still supports projects in the long term, artificial 

constructs to fund work and create unstable short-lived teams…” 

“Both options provide a much better alternative to Scrum of Scrums.” 

“I heard a programme director last year who apparently wanted LeSS, 

that he "didn't care about quality right now", the nub of basic Scrum. 
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This is the stuff John Seddon worries about, failure demand from 

short-term thinking.” 

“And most of all, LeSS has the edge on multi-learning.” 

“Project portfolio management is not needed because projects don't 

exist in LeSS. Product portfolio might be needed but not if you 

expand the definition of the product. So portfolio management is not 

actually a gap in LeSS.” 

ScaledExamples  

 

Source #28 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW  

ScaleNeed  

Scaled Agile 

ScaledFW “LeSS: LeSS is Scrum applied to many teams working together on 

one product. The LeSS Rules are the definition of the LeSS 

Framework. They are considered a must. 

Essential SAFe:Essential SAFe is a subset that describes the minimal 

elements necessary to be successful. If you incorporate these ten 

essential elements for each release train in your portfolio, you’re well 

on your way to realizing the full benefits of SAFe. 

Nexus: Nexus is a framework consisting of roles, events, artifacts, 

and techniques that bind and weave together the work of 

approximately three to nine Scrum Teams working on a single 

Product Backlog to build an Integrated Increment that meets a goal.” 

“LeSS  
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USE WHEN: There is strong C-level support, you can change org 

structure, people hate prescription, there is high Agile Maturity in 

Management and teams 

START WITH: LeSS Rules, pull in practices from the LeSS Works 

Framework 

AND: Provide job safety to Project / Program Managers & consider 

Daily Scrum for ‘shu’ teams struggling to self-organize to resolve 

integration issues.” 

“Essential SAFe 

USE WHEN: People hate ambiguity and want maximum detail up-

front. 

START WITH: Essential SAFe pull in practices from SAFe Big 

Picture gradually. 

AND: Consider adding ART DOD, ART Sprint Planning with team 

reps, ART Daily Scrum with team reps, ART Backlog Refinement 

with Team Reps, ART Retro with team reps. Manage mis-alignment 

between Product Manager & Team level Product Owners. Manage 

mis-use of I/P Iteration as an enabler for big-bang hardening / 

stabilization phase.” 

“Nexus 

USE WHEN: Teams have varying levels of Agile Maturity and are 

OK with some prescription. 

START WITH: Nexus Guide, pull in practices from case studies and 

resources 

AND: Complement the intentional minimal guidance with practices 

for your context. Encourage self-study, free practice assessments and 

online certification to validate shared understanding of framework.” 

ScaledFactors “I believe there should be 5 key desired outcomes for Agile Scaling... 

VALUE‒Scale delivery of valuable features and solutions that 

customers use 

QUALITY‒Scale quality of integrated features and solutions 
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TIME TO MARKET‒Deliver valuable features and solutions 

frequently & regularly 

WASTE‒De-scale the waste of time, effort, money 

RISK‒De-scale the exposure to uncertain, undesirable outcomes” 

“Based on my experience, most companies face these top 10 

impediments to  Scaling Business Agility... 

ACTIVITY BASED SCALING- Focus on scaling # of people, 

teams, rituals & not on scaling business value 

PROJECT THINKING‒Wasting company time and money on 

project accounting, context switching 

SILO'D TEAMS‒Teams based on components, functional areas 

increasing hand-offs, dependencies 

TEAM PERSISTENCE‒Team composition changing frequently, 

impeding self-organization and learning 

REACTIVE INTERACTIONS‒Reactive, crisis driven interactions 

between inter-dependent teams 

LOCAL OPTIMIZATION‒Valuing good of the silo over good of the 

organization 

ENVIRONMENTS‒Lack of shared prod-like environments & data 

impede frequent integration 

TOOLS‒Ineffective use of tools inhibits interactions, self-

organization and learning 

POLICIES‒Org Structure, Hiring, Performance management, Office 

space, Outsourcing 

CULTURE‒Command and control, waterfall culture inhibits 

empirical management of value” 

“Remember that merely choosing an Agile Scaling framework will 

not magically remove all these impediments. In fact, most 

frameworks may not even prescribe how to address some of these 

impediments. They may only provide guiding principles, values and 

some descriptive suggestions that may help you figure out how to 
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make changes to the surrounding eco-system in a way that enables 

the scaling framework to be effective.” 

“I believe that five key elements of Scaling Frameworks influence 

the ease of adoption... 

SIMPLICITY & CLARITY‒Simple, clearly expressed framework 

enables shared understanding 

BUILDING BLOCKS‒Using Scrum as a building block enables 

Scaled Scrum 

NEED FOR ORG CHANGES‒Minimal addition of new roles, up-

front org changes eases adoption 

EASE OF LEARNING‒Free, online resources enable scaled, self-

paced learning 

CERTIFICATION‒Certification helps team members validate their 

understanding” 

“Now this may come as a surprise to you, but I happen to have some 

very strong beliefs about what is needed for effective scaling. There 

are only 15 of them ;), so let me share them with you... 

A simple, clear framework - Enables shared understanding across 

teams. 

Builds on Scrum - Minimize need for teams to un-learn/re-learn. 

Minimal addition of new roles - Minimizes complexity of explaining 

new roles, new training, confusion. 

Customer-Centric, Product Teams - Aligns teams to a shared, 

elevating true north. 

Single Product Owner - Avoids disconnects between PO-teams & 

PO-proxies. 

Single shared Backlog for all Teams - Creates a single, unifying 

source of shared work. 

Shared Definition of Done - Creates single, shared, transparent 

standard of quality. 
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Shared Backlog Refinement with Team Reps - Identifies 

dependencies, aligns teams, reduces risk. 

Shared Sprint Planning - Identifies dependencies, creates alignment 

& plan. 

Shared Daily Scrum - Enables daily course corrections, daily 

integration. 

Single PSI each Sprint - Minimizes risk, reduces cycle time, 

increases value. 

Shared Sprint Review - Enables stakeholder feedback & course 

correction. 

Shared Retrospective - Enables shared learning, course correction, 

reduces risk. 

Ease of learning via free online resources - Enables self-paced 

learning, shared understanding. 

Certification detached from training- Enables validation of learning, 

shared understanding.” 

ScaledPros&Cons  

ScaledExamples  

 

Source: #29 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “The survey once again highlighted Scrum as the most popular Agile 

approach with 66% identifying it as the methodology they follow most 

closely, with an additional 15% who follow derivations of Scrum 

(ScrumBan 9% and Scrum/XP 6%).”   

 

“Most notably, we have seen the use of Scrum increase from 40% of 

respondents in the first survey to 66% in the most recent. Other 
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approaches such as extreme programming (XP) dropped from use by 

almost a quarter of respondents to less than 1% today.” 

ScaleNeed “The future requires agile at scale, being able to achieve DevOps, 

being able to achieve flow, have everybody operating with an agile 

mindset, having the leaders understand that this is a new way of 

working — they need to get it.” 

 

 

Scaled agile 

ScaledFW “While a wide range of scaling frameworks are in use, the Scaled Agile 

Framework (SAFe®) continues to be the most popular with 37% of 

respondents identifying it as the framework they most closely follow. 

SAFe® significantly outdistances the next nearest scaling method, 

Scrum@Scale/Scrum of Scrums (9%).” 

 

“Initially, scaling agile was addressed through a “Scrum of Scrums” 

approach. 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” 

ScaledFactors  

ScaledPros&Cons  

ScaledExamples  

 

Source: #30 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “To increase the speed and flexibility of the services offered to 

customers, many organizations have embraced agile methods. This 

started with small projects of interactively and iteratively building and 

testing software.”  
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“Small teams of employees work flexibly and respond rapidly to 

emergent issues and properties.” 

OriginFW “Scrum is the most popular method [49], [50] and has become the de-

facto standard for managing knowledge work, especially software 

development. It is designed for small teams (from three to nine 

members) who break up their work into so-called “sprints”: 

timeboxed iterations typically lasting two weeks””  

ScaleNeed “The steady flow of agile-driven endeavours inspired various 

practitioners to experiment and innovate with the agile methodology, 

leading to the new challenge of large-scale agile applications.” 

Scaled agile 

ScaledFW “Three frequently applied ASFs are the SAFe, LeSS, and the Spotify 

model.”  

“SAFe seems to be broadly applicable, also for organizations with a 

high degree of complexity. In contrast, the LeSS and Spotify models 

seem best for organizations with one or more focused service lines. 

The Spotify model provides very few implementation guidelines.” 

ScaledFactors “It involves critical managerial challenges and consequences for the 

entire organization [52]. Because of the diversity of organizations, 

there is no standard roadmap on how to master agile transformations. 

These authors categorize the challenges for large-scale agile 

transformations. Given the focus of our study (the governance of the 

combination of EA and Agile), we address method-, organization-, and 

culture-related challenges, such as poor customization of agile 

methods, inappropriate organizational structures, and incompatible 

social structures.”  

“The challenge of largescale agile transformations is balancing 

emergent and intentional architecture and communicating and 

coordinating development activities across teams [15].” 

ScaledPros&Cons “The benefits of SAFe include improved collaboration and 

dependency management between agile teams and increased 

transparency in the organization. Its main challenges are team 
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formation, change resistance, organizational politics, and establishing 

an agile mindset.” 

ScaledExamples “This resulted in three case companies, two of which are active in 

financial services and one in telecommunications.” 

 

Source: #31 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal “Initially, they were designed for small, co-located, and self organizing 

teams that develop software in close collaboration with business 

customers using short iterations [2]. Hence, agile methods have been 

primarily applied to projects within the so-called ‘agile sweet spot’, 

i.e., small and collocated teams of less than 50 persons with easy access 

to the user and business experts and that develop non-life-critical 

software [3].”  

 

OriginFW “Within few years, various agile methods appeared on the landscape, 

such as Extreme Programming and Scrum, to name a few [1].” 

ScaleNeed “The success of agile methods in small, co-located projects has 

inspired companies to apply them in larger projects.”  

“Given the successful adoption of agile methods in small organizations 

and projects, also many large software organizations have begun to 

adopt these methods” 

“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].” 

Scaled agile 

ScaledFW “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.” 
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“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].”  

“For instance, Alqudah and Razali [10] juxtapose DAD, LeSS, Nexus, 

RAGE, SAFe, and Spotify based on, e.g., team size, available training 

and certificates, and the underlying agile methods and practices. 

Diebold et al. [18] provide a map visualizing underlying agile practices 

of different frameworks, 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.” 

“According to our survey data, 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 other agile 

scaling 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 Planning events of SAFe (cf. 

[24]).” 

ScaledFactors “The most mentioned challenges were using frameworks as cooking 

recipes instead of focusing on changing people’s culture and mindset.”  
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“However, the adoption of agile methods outside the agile sweet spot 

poses significant challenges to organizations, such as coordination 

challenges in multi-team environments [5].” 

“First, the scaling of agile methods entails additional scaling and 

complexity factors that summon ‘bitter spot’ conditions for agile 

methods, such as a large number of teams, geographical distribution, 

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].”  

“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.” 

“These benefits were grouped into two categories, namely: business/ 

product and organization/culture. The most commonly mentioned 

benefits were: enabling frequent product deliveries, enhancing 

employee satisfaction/motivation/engagement, improving software 

quality, providing customer/business value, improving the 

collaboration of agile teams working on same product, improving the 

coordination of agile teams working on same product, improving the 

synchronization of agile teams working on same product.” 

 

ScaledPros&Cons * Table 3 in source shows benefits per scaled agile framework. 

* Table 4  in source shows challenges per scaled agile framework. 

ScaledExamples  

 

Source: #32 

Topic Theme Quotes 

Non-Scaled Agile AgileOriginal  

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



 
243 

OriginFW  

ScaleNeed  

Scaled agile 

ScaledFW “In the Scaled Agile Framework, SAFe (Leffingwell 2018), teams are 

required to work according to a common high level rhythm, called the 

Program Increment, which typically lasts about 12 weeks. The teams 

can work according to either ScrumXP, an amalgamation of Scrum 

(Schwaber and Sutherland 2017) and XP (Beck 2000), or team-level 

Kanban. In the LeSS framework (Larman and Vodde 2016), all teams 

follow the Scrum process with a synchronized rhythm. In the 

discussion, we contrast these approaches with our findings in more 

detail.” 

“SAFe represents the most traditional model, with the highest level of 

standardization and management responsibility and subsequently the 

lowest degree of team autonomy.” 

“The LeSS model has a different take on management, stressing the 

need for managers to facilitate the development teams, and taking 

responsibility for systemic improvement of the development 

organization, but letting the teams and product owners take care of all 

product decisions, as well as process improvements (Larman and 

Vodde 2016).” 

“The Spotify model, also based on Scrum, has a high level of team 

autonomy, as the teams are involved in or are able to influence all kinds 

of decisions, from executing the task to setting the overall direction.” 

ScaledFactors “Further, when implementing a shared decentralized decision-making 

process in large projects with many teams, alignment problems must 

be tackled. Previous studies have addressed the challenges associated 

with the lack of alignment among teams (Bick et al. 2017). If each team 

works independently, team development processes and technical 

solutions will ultimately differ and may be highly disconnected from 

one another. Further, the absence of knowledge sharing between teams 

can lead to duplicated work, misunderstandings, and integration 

problems. However, when practices in teams become dependent upon 
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other teams’ practices, teams can hardly be described as autonomous 

(Rolland et al. 2016).” 

“In a literature review of the challenges and success factors of large-

scale agile transformations (Dikert et al. 2016), team autonomy was 

mentioned as both a challenge and a success factor. On one hand, 

grassroots-level empowerment was highly important for 

transformation success. On the other hand, team autonomy was 

challenging to arrange in large-scale settings. In particular, challenges 

arose if the organization had developed their software development 

model according to agile principles, and thus allowed teams to operate 

independently while dependencies existed between the teams, 

requiring constant collaboration. Further, it was challenging to balance 

the team goals and the broader goals of the organization. A team could 

easily place more emphasis on their own goals over the goals of the 

whole organization. Thus, being part of a large-scale organization 

might limit the amount of authority that can be given to each team.” 

ScaledPros&Cons  

ScaledExamples “In this paper, we report our findings from a multiple-case study in two 

large-scale software development organizations in the telecom 

industry.”  

“Perhaps most saliently, the approach used by Spotify (Kniberg 2014a, 

b; Mankins and Garton 2017) is built around the idea of autonomous 

agile teams aligned through common goals and a number of bottom-

up coordination mechanisms, including communities of practice called 

guilds (Smite et al. 2020, 2019). The agile coaches at Spotify attempt 

to balance autonomy alignment across teams (Bäcklander 2019).” 

“To understand how authority is allocated between the teams and the 

rest of the organization, we designed a multiple case study of two 

large-scale agile software development projects at Ericsson, a global 

leader in telecommunications systems.” 

“Starting in the spring of 2009, the organization transitioned to a “lean 

and agile” way of working, in their own words and taking inspiration 

from the Large-Scale Scrum (LeSS) scaling framework (Larman and 
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Vodde 2016). The main reason for the transformation was the need to 

shorten the development cycle and build capacity for more rapid 

reactions to market and customer needs. The development process was 

Scrum-based, with an iteration length of two weeks.” 

 

Source: #33 

Topic Theme Quotes 

Non-Scaled Agile 

AgileOriginal  

OriginFW “FOR the last two decades, agile methods such as Scrum[1], [2], 

eXtreme Programming (XP) [3], DevOps [4], and low [5] have proven 

overwhelmingly popular and, for the most part, highly effective 

amongst software development teams.” 

ScaleNeed “Reasons underpinning the emergence of these large-scale1 methods 

include a need for alignment and cohesion across many teams, deep 

interdependencies between software development and other 

organisational functions such as human resources, legal, and finance, 

as well as the global trend toward large distributed teams and product 

delivery at scale [6].” 

Scaled agile 

ScaledFW “Over the last number of years, quite a few large-scale agile methods 

have been proposed, e.g. the Scaled Agile Framework (SAFe) [12], 

and Large-Scale Scrum (LeSS) [13].” 

“The number of these types of studies did not diminish despite the 

emergent and prevalence of large-scale frameworks such as SAFe.” 

“For example, SAFe explicitly mentions four core values (alignment, 

built-in quality, transparency and program execution), Lean-Agile 

mindset and ten principles. LeSS has ten principles. DAD has seven 

principles, while Scrum-at-Scale defines five core values (openness, 

courage, focus, respect, and commitment) and Spotify model has ten. 

In this study, we grouped the terms value, mindset, and principle 

together under principle, as they inspire and inform the practices, tools 
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and metrics of a framework. From this point on only the term principle 

is used.” 

ScaledFactors “These scaled-up methods have struggled to deal with the 

exponentially greater complexities and interdependencies of 

largescale, organisation-wide development. The difficulties usually 

centre around the complexities and ambiguities, arising from (i) a large 

number of teams, roles, and personalities; (ii) an often unknown 

composition of participant teams and projects at the outset; (iii) 

abstract, knowledge-intensive, and often ill-structured work processes; 

(iv) diverse and often competing agendas between teams that 

sometimes contradict the organisation itself; (v) abstract, complex, and 

often unknown final outputs and goals [9], [10], [16].” 

“Literature shows that large-scale development involves challenges 

related to inter-team coordination, large project organisation, release 

planning and architecture, customer collaboration (including 

contracts), and knowledge sharing and improvement [55].” 

 

ScaledPros&Cons “For improving inter-team coordination, the Scrum-of-Scrums (SoS) 

meeting is the most common connecting practice reported in 17 

primary studies of 15 case organisations), in which Scrum masters 

from each team meet to coordinate the delivery of software and solve 

inter-dependencies.” 

“SoS meetings may not be an effective communication channel to 

discuss and address impediments (PS36). One reason is due to the 

multiple agile layers (C-IC-2). As the number of layers grows larger, 

meetings take longer to cover all topics and teams may not receive any 

feedback or solutions to their problems (PS49, PS96).” 

“This is also the case for SAFe. Spending too much time in joint 

meetings, e.g. Product Increment (PI) Planning meetings, was 

considered waste.” 

* Table 8 in the source gives challenges based on specific scaled agile 

frameworks 
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“SAFe was designed originally for scaling agile practices in large 

organisations. Compared to other large-scale methods, it has more 

roles, events, artefacts, and practices. However, focusing excessively 

on adopting and tailoring these elements could distract an organisation 

from achieving its business goals (PS104, PS105, PS150).” 

* Table 9 in the source gives pros of the scaled agile frameworks 

ScaledExamples  
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