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Abstract 

The use of agile methods in software development projects has increased tremendously in 

the last decade. However, they have been primarily applied to projects in what is referred to as 

the “agile sweet spot”, which consists of small collocated teams working on small, non-critical, 

green field, in-house software projects with stable architectures and simple governance rules. 

Agile methods are being used more and more on large projects, but little documentation is 

available in the academic literature. This paper investigates adoption and adaptation of agile 

methods for use on large projects in large organisations. The empirical study is based first on 

case studies, followed by a survey to validate and enrich the case study results. The results are 

somewhat paradoxical in that some features are common to almost all observations, while others 

show extreme variability. The common features include use of scrum methodology and agile 

coaches, as well as, the non-respect of the agile principle of emergent architecture. 

Introduction 

Agile methods have taken software development by storm since the publication of the 

Agile Manifesto (Agile Alliance, 2001) (Abrahamsson, Conboy, & Xiaofeng, 2009; Dingsøyr, 

Nerur, Balijepally, & Moe, 2012). The advantages of using agile methodologies identified in the 

literature include: a working environment that supports creativity and productivity, rapid 

adaptation to change, and value for the customer because of better identification of needs and 

priorities and faster delivery of functionalities (Schwaber, 2004; Thomke & Reinertsen, 1998). 

These advantages are more readily obtained with certain types of projects in certain contexts. 

Leffingwell (2007) showed that there are a number of impediments to the scaling of agile 

practices in large multi-site, multi-customer, multi-project organisations.  

For more than five years, larger organisations have been struggling to scale from a few 

agile teams to an organisation-wide implementation of agile methods. In a survey of 3925 

participants, Version One (2014) found that organisations are continuing to scale agile beyond 

single teams and single projects and that more energy is put into scaling agile across the 

enterprise. However, little has been reported in the literature on either the practices employed on 

individual projects or the interplay between agile methods and the accompanying organisational 

arrangements (Kettunen, 2007) despite the fact that this is considered one of the top research 

topics among practitioners (Freudenberg & Sharp, 2010). The overall objective of the present 

research is to fill this gap by examining projects and contexts that are not in the agile sweet spot, 

specifically large software projects in large organisations. 



 

The research question at the project level is: What challenges are encountered when 

applying agile methods to large multi-team software projects and what practices have been 

developed to alleviate these challenges? The literature that has examined these questions has 

most often taken an approach that contrasts and/or mixes agile and traditional project 

management approaches (Boehm & Turner, 2004, 2005; Conforto, Salum, Amaral, da Silva, & 

de Almeida, 2014). The proposed research aims to go beyond this somewhat simplistic approach 

based on a rich description of practice in specific contexts. 

At the organisation level, the research examines the implementation of agile methods in 

large organisations as it has unfolded over time by tracking implementation strategies and 

successive adaptations. The adoption of agile methods by a large complex organisation requires 

experimentation and adaptation of the methods to the organisation’s structure, culture, 

product/service strategy, human resource management policies, customer interfaces, project roles 

and governance structures including program and project portfolio management. While at the 

same time, the organisational context is influenced by the implementation of agile methods. The 

research question at the organisational level is: How does the context of large complex 

organisations affect the adaptation and adoption of agile methods and vice versa? 

Literature Review 

Agile Methodologies 

Agile methodologies are specific approaches to implement flexibility in the project 

management process, which have been designed in response to the specific challenges of the 

software industry i.e. high uncertainty, short development cycle, no physical deliverable (Agile 

Alliance, 2001; Lindvall et al., 2004). All the agile methods share common values and principles 

stated in the Agile Manifesto (Agile Alliance, 2001) and subsequent publications by authors of 

the manifesto (Levin, 2012; Schwaber, 2007). Of these methods, Scrum and Extreme 

Programming (XP) are by far the best-known and most widely used (Version One, 2014). 

Ambler (2009) proposes the following definition of the agile software development as: 

“an evolutionary (iterative and incremental) approach which regularly produces high 

quality software in a cost effective and timely manner via a value driven lifecycle. It is performed 

in a highly collaborative, disciplined, and self-organizing manner with active stakeholder 

participation to ensure that the team understands and addresses the changing needs of its 

stakeholders. Agile software development teams provide repeatable results by adopting just the 

right amount of ceremony for the situation they face.” (page 6) 

Agile and Traditional Project Management Approaches 

Agile methodology is often presented in opposition to the more traditional project 

management principles and practice (Fernandez & Fernandez, 2008). For example, the Agile 

Manifesto (Agile Alliance, 2001) positions the four core values over the alleged traditional 

values. Boehm & Turner (2004) recommend a balanced combination of plan-driven traditional 

project management and an agile approach to manage projects stating that the flexibility of an 

agile approach should be balanced with the advantage of a more traditional approach through a 

risk-based analysis. Another option, according to Vinekar, Slinkman, and Nerur (2006), would 



 

be to have both the traditional and the agile methodologies co-exist in separate subunits within 

an ambidextrous organisation. 

Scaling Agility 

The exact definition of Agility Scaling is not clear (Dingsøyr & Moe, 2014) but Dingsøyr, 

Fægri, and Itkonen (2014) suggest a taxonomy of scale based on the number of teams where: 

small-scale corresponds to one team, large-scale to 2 to 9 teams and, very large scale to more 

than 10 teams. Using this scale, this research aims at studying large-scale projects. However, 

there has been very limited research on this topic (Dyba & Dingsøyr, 2008) although there has 

also been a number of specific cases investigated, for example, in the oil industry (Grewal & 

Maurer, 2007), at Hewlett-Packard (Gruver & Mouser, 2015), in regulated environments 

(Fitzgerald, Stol, O'Sullivan, & O'Brien, 2013), and at BMC Software Infrastructure (Gat, 2006). 

The attempts to scale agile methodologies primarily focus on improving the software processes 

and tools rather than of the project management practices. 

Methodology 

Because little is known about the subjects investigated by the proposed research, the first 

phase of the study is exploratory and qualitative. The second phase aims to confirm the 

exploratory results. The research can, therefore, be said to employ a mixed method (Tashakkori 

& Teddlie, 1998). The exploratory qualitative case studies have been completed and the survey 

instrument has been created, tested and deployed. At the time of writing, the collection of survey 

data is incomplete; only 35 responses are available for analysis. 

The Qualitative Case Studies  

Large organisations doing several large software projects were investigated. 

Organisations with different types of relationships with customers were investigated. The 

customers vary on two important dimensions: number of customers and internal vs. external 

customers. Interviews were conducted in three organisations at both the organisation level and 

the project level. The people targeted for organisation level interviews include members of senior 

management, program and portfolio managers, directors of project management offices, 

champions of agile methods, and line managers. The people targeted for project level interviews 

include scrum masters, product owners, project managers, analysts and system architects. The 

questions asked during the early part of the interview were open-ended. All interviews were 

recorded, transcribed and analyzed using ATLAS.Ti software.  

The original research design called for three case studies consisting of projects composed 

of three or more development teams. These were carried out in a financial services company, a 

company producing large complex systems they sell to outside customers and a public 

organisation. A total of 41 interviews with an average duration of one hour were conducted. The 

analysis of the three case studies revealed a very high level of variability in the organisations’ 

contexts and histories, in the organisational arrangements and role definitions that accompanied 

the implementation of agile methods and in the management practices that were put in place on 

each of the projects investigated. Three additional 90-minute interviews were conducted with a 

key informant in three additional organisations. The three organisations were selected to be in 



 

the same industries as the initial cases. The interviews were again recorded, transcribed and 

analysed using ATLAS.Ti. 

The Survey Instrument 

Based on the findings from the qualitative research, a survey instrument was distributed to 

practitioners able to provide a high-level description of a software development project with at 

least three development teams that was carried out in an organisation with at least 2,000 

employees. Setting the minimum number of employees at 2,000 was somewhat arbitrary, but the 

researchers are aware that agile methods are used primarily in small organisations and that 

setting the limit higher would make it difficult to gather sufficient survey data. An organisation 

with 2,000 employees is large enough to have the effects of specialisation and formalisation that 

characterise large organisations (Mintzberg, 1979).  

Invitations to participate in the survey have been distributed through several channels. 

Invitations were distributed through two decentralised international networks of groups dedicated 

to agile methods and members of the Project Management Institute. Invitations were also 

distributed using social media and the authors’ personal networks. 

The Case Study Organisations 

The mandate of all the projects was to develop and/or make significant changes to large 

complex systems with multiple interconnections to adjacent systems. All six organisations have 

introduced agile methods into a context where well-established traditional project management 

methods were in place. The software projects in four of the organisations are related to the 

development and/or updating of systems that are used by operational employees of the company, 

by employees in other organisations that are connected to their systems and by on-line 

customers. With these types of end-users it is relatively easy to identify which organisational 

units are the customers from which the product owners can be drawn.  

The two companies that produce large complex systems that are sold to other 

organisations for use in their internal business processes have very different relationships with 

their end users. The product is used by multiple independent customer organisations, which are 

often in competition one with the other. In addition, the contractual process through which the 

product is sold often specifies what is to be delivered in rather precise detail. This introduces 

rigidities that are difficult to reconcile with the flexibility of agile methods and the idea of 

updating and reprioritising the product backlog continuously. 

Results 

The results presented here are based on the qualitative case studies complemented by 

references to preliminary results from 35 survey questionnaires received to date. Note that 

section four of the survey was completed only by respondents in contexts where both methods 

are currently in use and for this reason only 20 responses are available. The survey results are 

only indicative and have not been subjected to tests of statistical significance.  



 

Motives for Implementing Agile Methods 

The literature on agile methods claims that these methods provide many performance 

advantages when compared to traditional methods. In interviews and in the survey, respondents 

report that the performance objectives are met.  

Both interviews and the survey report that the following organisational change objectives 

are used to justify the use of agile methods and realised during implementation 

• Better collaboration among organisational units. 

• Improved collaboration between development teams. 

• Improved software engineering practices. 

• Better communication and understanding between developers and end users. 

• Increased motivation and commitment of personnel. 

• Empowerment of personnel. 

• Better organisational climate. 

Note that in some of the case study organisations and in the survey data, improved 

software engineering practices was one of the organisational change objectives. It is reasonable 

to assume that the improved software engineering practices are at least in part responsible for the 

performance improvements associated with the change. It is plausible that the momentum of the 

change to agile methods with significant support from upper management made improvements in 

software engineering practices easier to implement.  

In several of the case studies, the change to agile methods was motivated in part by the 

demands of young qualified software developers. To a lesser extent, a change from command 

and control leadership style to servant leadership (Greenleaf, 2002) is also reported, which may 

also be related to the provision of a working climate better adapted to this type of personnel.  

Implementation Strategies 

The implementation strategies of all six organisations and of 80% of the organisations of 

survey respondents started with pilot projects. In all cases but one, the pilots where small 

projects which allowed the organization to evaluate the method, develop expertise and 

demonstrate improved performance to the rest of the organization. In one of the case studied, the 

strategy was to start and show that agile methods can be applied to large projects. 

Implementation in only one of the six organisations relied almost entirely upon initiatives by a 

local champion, and this implementation has been unsuccessful over an extended period of time. 

The preliminary survey results also show that bottom-up implementation strategies are used very 

infrequently. 

The fact that most organisations use agile methods on some projects but not all begs the 

question as to the characteristics of the projects selected for the use of agile methods. None of the 

case study organisations and only 30% of survey respondents’ organisations using both agile and 

traditional methods has a clear policy  



 

Sprint Zero 

The expression “sprint zero” is often used to identify the early activities of an agile 

project before coding begins. The following is a list of the activities that interviewees included in 

the expression iteration zero followed by the % of survey respondents that include these 

activities in sprint zero. This pattern is very similar to that observed in the case studies.  

The planning of sprints 75% 

The production of a summary high-level architecture. 67% 

The writing of user stories for the first sprints 54% 

The creation of the product backlog 46% 

All of these activities would need to be done early in the project, but most respondents 

explicitly exclude some of them from what they consider to be the sprint zero. There is obviously 

a problem of semantics, as the respondents that use the expression “sprint zero” do not agree on 

its meaning. 

System Architecture and Front End Planning 

“The best architectures, requirements, and designs emerge from self-organizing teams.” is 

one of the agile principles (Agile Alliance, 2001). However, activities related to system 

architecture and to the planning of sprints before the beginning of software development per se 

were observed in all the case studies. All interviewees reported that the time and effort invested 

in architecture prior to the beginning of development was significantly less than with traditional 

methods. Survey respondents reported 4.6 weeks and 10 weeks respectively on average. The 

detailed definition of scope in the user stories is not defined a long time in advance. The case 

study interviewees and survey respondents reported that user stories are prepared one or two 

sprints in advance. The most common pattern is therefore to produce a summary architecture, to 

plan one third of sprints and to define two thirds of the product backlog prior to beginning 

development per se and to produce user stories one or two sprints in advance during project 

execution.  

Integration with Other Systems  

A prominent feature of the case study interviews was the frequent mention of issues 

related to the integration of the system being developed or modified with many other systems 

within the organisation and with systems external to the organisation. Likewise, survey 

respondents reported that their projects were integrated with an average of 12 other systems. 

Interviewees reported that the integration with other systems prevented the frequent deliveries of 

software features to users because of the integration and testing required and because of 

organisational policies that limited releases to a few times a year, violating the agile principle of 

frequent releases (Agile Alliance, 2001). 56% of survey respondents reported that organisational 

or technical constraints delayed the use of functionalities ready for use.  



 

Discussion 

The results from the case studies and from the survey to date are very consistent. The 

results are somewhat paradoxical in that some features are common to almost all observations, 

while others show extreme variability. The common elements are: 

• Scrum is the dominant methodology and almost all projects have scrum masters and do 

daily stand-up meeting. Agile coaches are used to support scrum masters and 

development teams,  

• Implementation strategies that start with pilot projects, which are almost always small 

and simple projects, 

• The front ends of the projects are remarkably similar. The activities of the front end 

include the planning of sprints, the production of a summary architecture, the writing of 

epics and user stories, and the creation of the product backlog. The time and effort 

devoted to these activities is significantly less than with traditional methods, 

• Approximately two-thirds of the scope is defined at the outset in the product backlog, but 

the detail is provided only one or two sprints in advance in the user stories, 

• The project organisations are quite large. In addition to the development teams, the 

project organisations have several other teams and committees and individual specialised 

human resources, which are responsible for the coordination of the work of the 

development teams and the technical excellence of their respective areas of 

specialisation, 

• Agile methods are presented by contrasting them with traditional methods, that are 

deemed responsible for chronic poor performance, 

Project Level 

At the project level the research question is: What challenges are encountered when 

applying agile methods to large multi-team software projects and what practices have been 

developed to alleviate these challenges? 

Larger projects have multiple teams or committees of specialists, including the meeting of 

scrum masters in scrums of scrums. When there are product owners on development teams, they 

meet on a team usually with a more senior product owner or product manager. When specialists 

are full-time or part-time members of development teams, they typically meet on specialist teams 

where they deal both with issues related to their area of specialisation and with the coordination 

of the development teams as it related to their specialisation. The administrative coordination 

takes place on the scrums of scrums, usually attended by the project manager. Frequent demos, 

testing, integration and retrospectives are at the heart of agile methods. They provide additional 

opportunities for the coordination among development teams and across areas of specialisation. 

Large projects also create challenges for the project manager role. Most agree that the 

impact is significant, but it is difficult to see a generalizable pattern in the adjustments that are 

taking place. In some situations, project managers are devoting more effort to the coordination of 

development teams, but in other less. In a minority of cases, the project manager role has been 

abolished. Most agree, however, that where the project manager role has been maintained, it has 

become more strategic and focused more on stakeholder management. It is too early in the 



 

evolution of the management of large agile projects to come to a definite conclusion on this 

subject.  

Interaction between the Project and the Organisation 

At the organisational level the research question is: How does the context of large 

complex organisations affect the adaptation and adoption of agile methods and vice versa? 

Most other challenges are related to the interaction between the projects and the 

organisation. The implementation of agile methods in a large organisation with well-established 

traditional methods is a significant organisational change. As with any significant change, 

management support is critical (Young & Poon, 2013). The acceptance and support of IT and 

business unit managers as well as development personnel are also very important. Being 

knowledgeable is a necessary condition for support.  

One of the biggest challenges is the relationship between the project and the client 

organisation, which is related to the challenges with the role of product owner. The transition 

from traditional to agile methods is a radical change for the customer. In addition, business unit 

managers are on average less knowledgeable and less supportive of agile methods. Agile 

methods require them to prioritise their needs much better, to be more involved in projects, to 

commit significant resources and to respond more quickly to requests for clarification of 

business rules. They also create ambiguity as to the exact nature and scope of the project 

deliverable. Two elements are key to the creation of an effective working relationship between 

the business unit and the project; first, the creation of a partnership between the customer 

organisation and the project based on a clear understanding of each other’s context and needs, 

and second, the role of product owner. One cannot be effective without the other.  

There are conflicts between large traditional organisations and agile principles that are 

related to structures, processes and culture (Iivari & Iivari, 2011). One of the biggest challenges 

is the difference in role definitions between the two. The solution organisations have adopted is 

to use pilot projects to isolate the problem and to develop the new role definitions. The project 

approval process in traditional organisations requires that project parameters be well-defined in 

advance, which is both a process and a cultural issue. This is one of the major challenges. For 

internal projects, the solution has again been negotiating special arrangements on pilot projects. 

For projects with contracts with external customers, the issue is as yet unresolved especially in 

relation to scope definition. A change in leadership style from command and control to styles 

approaching servant leadership is again a very significant change that organisations are 

addressing on pilot projects (Greenleaf, 2002). It is too early in the evolution of these changes to 

know how they will develop in the future.  

Conclusion 

Agile methods are being used more and more on large software projects in large 

organisations. The use of agile methods in this context requires significant adaptations at both 

the project and the organisation levels. There are fundamental contradictions between large 

bureaucratic organisations with well-established traditional software development methods and 

agile principles and practices. The resolution of these contradictions is currently ongoing, but as 



 

yet incomplete. Some aspects of the form these will take in the future are already quite clear, but 

others will only become clear as the evolutionary process progresses. This is a subject that will 

require further research as the adoption and adaptation processes progress. Some of the most 

important outstanding questions are: 

• What will be the project manager’s role in the future? Will there be project managers on 

in this type of context? Will the answers to these questions be contingent upon as yet 

unidentified conditions? 

• To date, the effect of the use of agile methods has been primarily at the project level, with 

little or no reconceptualization at the programme or portfolio level. However, scaling 

frameworks that propose solutions at these levels are gaining in popularity. How will 

agile methods affect programme and portfolio management? 
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