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Preface

This book considers agile from a management perspective by focusing on matters
of strategy, implementation, organisation and people. It examines the turbulence
of the marketplace and business environment in order to identify what role agile has
to play in coping with such change and uncertainty. What emerges is a narrative
concerning a new strategic orientation based on dynamic capabilities and the
renegotiation of meaning within the organisation that lends itself to implementation
using appropriate agile project and programme management techniques. This
results in a transformative experience for the organisation which must challenge
long held beliefs about its own identity and embrace the entrepreneurial spirit of its
employees. Accordingly self-organisational paradigms directed outwards towards
the needs of customers and teams that possess the necessary autonomy and
empowerment become the new order of play. This book, based on observations,
personal experience and extensive research endeavours to make clear the fabric
of the agile organisation thereby assisting managers to become agile leaders in an
uncertain world.

This book is intended for those with decision-making authority within their
organisations (e.g., line managers, programme, project and risk managers, senior
managers) about whom the assumption is made that the essentials of topics such as
strategy, finance, quality, governance and risk management are not only understood
but constitute a daily aspect of their working lives. It is also likely that this book
will be of interest to those studying advanced management or business adminis-
tration courses (e.g., M.B.A., M.Sc.), who wish to engage in the management affairs
of agile organisations and thus need to adapt their skills and knowledge accord-
ingly. Though operational aspects of agile (e.g., how to create a backlog of
requirements or manage a facilitated workshop) are occasionally alluded to they are
not the main concern of this book as such matters are covered at length elsewhere in
the wider agile literature.

This book opens with a broad survey of agile contrasting and comparing some
of the major methodologies selected on the basis of where they lie on a continuum
of ceremony and formality ranging from the minimalist technique-driven and
software engineering focused XP, through to the pragmatic product-project
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paradigm that is Scrum and its scaled counterpart SAFe®, to the comparatively
project-centric DSDM. Each enjoys the following of a vibrant community and all
are well documented in detail elsewhere. Though reference is made to each of them,
DSDM occupies a special place in this book owing to its comprehensive elabora-
tion of programme and project management practices.

Discussion then moves on to the formulation of agile strategy framed in the
language and concepts of the dynamic resource-based view and institutional theory
schools of thought that best capture the attitude towards change and uncertainty that
agile seeks to embrace. The relationship between agile, innovation and entrepre-
neurship is also elaborated on before considering matters of financial budgeting and
appraisal and the contribution that agile makes to returns on investment and ulti-
mately the bottom line.

A detailed discussion of agile programme and project management using the
DSDM frameworks as their basis sets the stage for a series of topics including
governance, quality, risk and configuration management. This analysis makes clear
the link between strategy and its implementation transposing practices that may
already be familiar to readers with a more traditional background in the agile
context. Accordingly, there emerges not only a transition path towards more agile
ways of working but also explanation of the specific nuances that distinguish
traditional and agile approaches to programme and project management.

This book concludes with an analysis of the implications of agile for the wider
organisation and a discussion of people factors. It is owing to the central organi-
sational paradigm of self-organised teams that these two spheres are intimately
linked. Indeed, self-organisation becomes the arena in which many people aspects
find their expression (e.g., autonomy, flexibility) supported by wider organisational
learning from which team performance is ultimately derived.

Whilst this book may be read sequentially many readers may find that they can
skim material already familiar to them choosing instead to focus on specific details
where appropriate. Indeed, the material has been divided into broadly self-contained
parts so that readers may opt to focus their reading accordingly. In any event, the
impatient reader may consider first reading the “Management Implications” section
of any chapter only delving further into details should they encounter something
that piques their interest. Since this book is based on extensive research, additional
information can be found in the inline citations or in the hundreds of references
found in the bibliography.
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Chapter 1
Introduction

Abstract Agile, originally derived in part from the manufacturing sector, has
evolved into a set of principles and practices that have flourished within and found
applications beyond the IT sector. Its adaptive, value-driven, collaborative and
empowering essence drives innovation in an iterative and incremental manner that is
founded upon organisational and experiential learning. Over time, many methodolo-
gies (e.g., XP, Scrum, DSDM, SAFe®) have become established reflecting different
facets of Agile ranging from engineering, product development, project management
and enterprise architectural perspectives all of which continue to be influenced by
other developments (e.g., lean). Assessed in the sober light of day, however, Agile
not only poses but also faces challenges within organisations that must question the
role of existing structures and hierarchies, people factors together with their culture
and processes that ultimately address the core nature and existence of the enterprise.

1.1 Agile Defined

Agile, as a concept, came to prominence in the late 1990s through the endeavours
to address perceived difficulties with existing solution development processes that
were rooted in, and owed their rigidity to, plan-driven practices. The seeds of Agile
had been sown in the 1980s when the shortcomings of traditional methods were
becoming more evident prompted by the rise of new technology and the increas-
ing volatility of the business environment. Advocates of Agile promoted the notion
that project uncertainties should be embraced and sought to balance planning and
control with execution and feedback. Accordingly, agile projects exhibit features
of open communication amongst heterogeneous stakeholders, emergent behaviour
within self-organising teams and a culture of openness and learning [50]. Central to
agile software development are the notions of iterative development and incremental
delivery based on shared values enshrined in the agile manifesto (reproduced for
ease of reference in the Appendix A) which expresses preferences towards individ-
ual interactions and customer collaboration, working solutions over comprehensive
documentation and responsiveness to change. Thus the manifesto articulates the
beliefs that interactions amongst project team members and their customers should

© Springer International Publishing Switzerland 2015
A. Moran, Managing Agile, DOI 10.1007/978-3-319-16262-1_1
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2 1 Introduction

Fig. 1.1 Agile Principles in terms of Product, Process and People. Published with kind permission
of © Alan Moran 2015

underpin efforts to create working solutions1 in a flexible manner. Equally important
are the twelve principles behind the manifesto that emphasize continuous deliv-
ery, an attitude of embracing change, frequent delivery of functional components,
daily interaction with business stakeholders, empowerment through trust and sup-
port, direct communication, measurement of progress through functional software,
sustainability, continuous excellence of design, simplicity through minimalism, self-
organisation and team reflection. Understood as statements that guide action, the
twelve agile principles are indeed found to all satisfy this definition of principle
[238, 239]. Figure1.1 depicts one possible analysis of the agile principles through
the perspectives of product, process and people. This reveals that most principles
relate strongly to one of these perspectives whilst others impinge significantly on at
least two. Thewelcoming of change principle (sometimes referred to as the “embrace
change” principle) contains subelements that can distinctly be assigned to both prod-
uct and process domains whereas sustainability of development is arguably the prin-
ciple that is common to all perspectives.

Defining Agile is, however, harder than it seems since much of what practitioners
understand to be the essence ofAgile arises fromprinciples and practices experienced

1 Although formulated in terms of software development, there is prevailing consensus amongst
agile leaders that were the manifesto to be rewritten today then the word software would be replaced
with solution.
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as emergent characteristics. Thus agility can hardly be attributed to specific individual
techniques or rituals since it is widely accepted that many of these existed prior to the
agile movement though perhaps an argument can be made for the specific combina-
tions that Agile promotes (e.g., test-driven development, continuous integration and
refactoring definitions of which together with other agile techniques can be found
in Appendix B). Nor can Agile be characterised purely by reference to the agile
manifesto and its principles since some principles are likely to prove troublesome
if used as the basis of a definition. For example, if emphasis is placed on face-to-
face communication as suggested by one of the principles then teams that are not
co-located could not be said to be strictly Agile. Ultimately, what emerges is agile as
a discipline that copes adaptively with rapid change through feedback learning loops
that iteratively create and incrementally deliver value. Accordingly, Agile can be
understood as a loosely structured solution development paradigm that embodies the
following core elements surrounded by a regular cadence of iterative development
and incremental delivery driven by business needs (see Fig. 1.2):

• Adaptive. Accepting that change is inevitable and that the pursuit of reward entails
risk, Agile advocates adaptive planning (i.e., high-level plans that are revised
later into detailed plans once the necessary information becomes available) and
effective feedback loops (e.g., reviews and retrospectives that guide and direct the
solution development and the process behind it). This requires a decentralised and
iterative approach to solution development that is responsive to the changing needs
of business.

• Value Driven. By focusing on business needs, Agile promotes more direct assess-
ments of progress (e.g., working solutions rather than status reports) and draws on
the direct experience and input of thosewho need the solution. This requires tighter

Fig. 1.2 Agile Solution
Development Paradigm.
Published with kind
permission of © Alan
Moran 2015



4 1 Introduction

integration of stakeholders (esp. in relation to communication), leaner production
practices and incremental delivery of working solutions.

• Collaborative. Agile eschews specialists working to specifications, preferring
instead to employ multi-disciplinary and highly communicative teams that share
their experiences and tacit knowledge in order to gain consensus regarding the solu-
tion (which may entail engagement of stakeholders outside of the team). Therein
are found subtle nuances concerning how teams exchange information that place
more value on direct rather than externalised interactions (see Chap.10).

• Empowered. Establishing integrated teams requires humanistic values of trust,
respect and courage supported by an environment of empowerment and self-
organisation wherein the traditional role of management is replaced by one of
servant-leadership.

More often than not, these core elements are found in practice to work in tandem.
Agile is therefore as much a cultural stance on the process of solution development,
as it is a set of practices and values. The discipline and focus needed to practice
agility is frequently underestimated and has even been famously described as “hard
and disruptive” by one of its leading proponents [235]. These ideas regarded ambi-
guity during the development process as a strength, provoking new perspectives and
challenging established ideas, rather than a weakness that must be managed through
precise planning. These agile principles find support in existingmanagement theories
already in widespread use. For example, the notion that motivation is increased if
efforts lead to outcomes and outcomes lead to rewards that are valued is closely tied
to the principles of building projects around motivated individuals and the promo-
tion of a sustainable pace as described in Chap. 7 [264]. Elsewhere the concept of
transaction costs economics (revisited in Chap.6) poses the question if the notion
of customer collaboration over contract negotiation places potential limits on the
scalability of Agile since loose contracts admit opportunistic behaviours that create
an imbalance between customer and provider [22].

Since value is a recurring notion in Agile it is worth considering for a moment
what is meant by this term. In general what is expected of a solution is that it both
performs a specific function (i.e., utility) and that it can be relied upon to do so
a specific manner (i.e., warranty), the combination of which determines value in
the eyes of the customer.2 This combination of utility and warranty underpins the
notions of fitness for purpose (i.e., the extent of actual utility of the solution) and
fitness for use (i.e., the extent to which the intended purpose of a solution can actually
be used) respectively. Specifically the extent to which a solution either improves an
existing situation (e.g., faster transaction processing) or creates a new opportunity
that did not already exist (e.g., support of new transaction processing paradigms) is
a measure of fitness for purpose whereas its capacity to fulfill that function (e.g.,
reliability, security, availability3) describes its fitness for use. Fitness for purpose
without fitness for use disappoints users who perceive the solution as inadequate

2 This approach to considering value is common in service delivery frameworks e.g., ITSM.
3 Availability as a measure of fitness for use is of particular importance in service provision
(e.g., SaaS).

http://dx.doi.org/10.1007/978-3-319-16262-1_10
http://dx.doi.org/10.1007/978-3-319-16262-1_7
http://dx.doi.org/10.1007/978-3-319-16262-1_6
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Fig. 1.3 The
Utility/Warranty
Relationship Between
Requirements and Value.
Published with kind
permission of © Alan
Moran 2015

in some respect (e.g., inconsistent, unreliable, unavailable, insecure) and fitness for
use without fitness for purpose quickly makes a solution irrelevant. Ultimately it
is down to the business analyst to capture those aspects defining value in terms of
functional and non-functional requirements that underpin fitness for purpose and
fitness for use respectively (see Fig. 1.3). Furthermore, since a solution is likely to
entail both product and service components it is not only the solution quality but also
the delivery capabilities of the organisation that will sustain value.

An alternative view of value may also be derived from information gathered from
customers and used to determine the value drivers against which programmes and
their projects can be assessed4 [59]. In this sense, value represents the net effect of
benefits derived against the costs incurred in acquiring them. The elegance of this
focus on value, however, is not only the retention of its link to cost but also to risk
and the alignment of planned activities with value delivery which lies at the heart of
what Agile is all about.

1.2 Historical Development

The origins of Agile are rooted in part in the Japanese manufacturing and industrial
sectors to which many agile concepts owe their heritage. These include the visual
control concept found in the Toyota Production System that later anticipated agile
information radiators, the Kanban charts used in agile task assignment and tracking,
and the continual influence of lean thinking on Agile today. The synthesis of Eastern
andWestern thinking so persuasively laid out by the authors that introduced the term
“scrum”, reflects the spirit in which the agile manifesto itself was conceived and
points to a genesis founded in organisational learning and team empowerment [256].

4 This definition of value is borrowed from theManagement of Value framework which finds favour
in traditional programme and project environments such as MSP®, M_o_R® and PRINCE2®.
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Fig. 1.4 Historical Development of Agile Methodologies. Adapted from [2]. Published with kind
permission of © Alan Moran 2015

Figure1.4 illustrates the historical development of the main agile methodologies
since the late 1980s and early 1990s (the influence of traditional ways of thinking is
indicated by dashed boxes).

In 1994 Dynamic Systems Development Method (DSDM), the first truly agile
development method, emerged from RAD as an independent framework that has
evolved over time to encompass a wider scope than one would traditionally asso-
ciate with agile projects (e.g., inclusion of explicit governance, quality and risk)
culminating in agile project management as described in the DSDM Agile Project
Framework (AgilePF), the DSDM Agile Project Management (AgilePM®) and the
DSDM Programme Management Frameworks (AgilePgM®). RAD employed itera-
tive practices that drew upon the Spiral Model [29] and other ideas which had been
practised by IBMby the 1990s [161].By the takeover in 2003of theRational Software
Corporation, however, Agile has already supplanted the term RAD and IBM saw its
focus shift towards the Unified Process and its latter day agile variants. At about the
same time, RAD also gave rise indirectly to Adaptive Software Development (ASD)5

which actively sought to embrace change in speculate-collaborate-learn cyclical pat-
terns of work [106]. In parallel Scrum, whose roots can be traced back to its industrial
heritage in 1986 where it was conceived as a manufacturing development methodol-
ogy that brought about “innovation continuously, incrementally and spirally”, took
shape from ideas stemming from organisational learning and went on to exert con-
siderable influence within the agile world impacting almost all other methodologies
[255]. At about the same time eXtreme Programming (XP), a software engineering

5 RAD was initially developed as RADical software development before becoming ASD.
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focused set of principles and practices that grew of the development of the Chrysler
Comprehensive Compensation System payroll system, enjoyed a period of cross-
fertilisation with Scrum setting the terms of reference for many agile practices today
[25]. XP became hugely influential in the 1990s and its practices today constitute
the essential tool set of every IT project that employs an agile approach. Around
the time of the formulation of the agile manifesto several other methodologies were
to be found including the design and build focused Feature Driven Development
(FDD) as described in [200]. Internet-speed Development (ISD) [21, 58, 208] which
practiced fast release and delivery, the practical toolkit that constituted Pragmatic
Programming (PP) [122] and the flexible Crystal family of methodologies [50]. The
efforts tomake agile theRationalUnifiedProcess (RUP)manifested themselves in the
Agile Unified Process (AUP)which together withAgileModelling (AM), focused on
modelling practices and cultural principles, became the predecessors for Disciplined
Agile Delivery (DAD) [8, 153, 237]. Alongside these developments other influen-
tial approaches arose including Lean Software Development (LSD) which applied
lean principles to Agile [206] and the attempt to architecturally scale agile product
development using the Scaled Agile Framework® (SAFe®) as detailed in [224].

This historical account reveals a rich texture of humanist (e.g., cognitive, social
and interpersonal), organisational (e.g., managerial and cultural) and technological
(e.g., practical and technical aspects) traditions for which there already exists a
mature body of literature concerning both its culture and its practices [50, 52, 54, 66,
103]. Moreover, there are numerous comparative surveys of agile methodologies that
highlight both the commonality rooted in the manifesto (and its principles) together
with the uniqueness of focus and purpose with which each approach is endowed.
Since the emphasis of this book is on the agile implementation of strategy in terms
of programmes and their projects togetherwith their impact on thewider organisation,
DSDM will be used throughout as the primary reference for agile practices though
on occasion details concerning other methodologies (e.g., Scrum, XP, SAFe®, DAD)
will be delved into where appropriate.

As alluded to already, the DSDM Consortium was born in 1994 amidst efforts to
harmonize software development practices around Rapid Application Development
(RAD) suites that had, since themid 1980s, been growing in popularity. By early 1995
the initial version of the DSDM framework, along with training and accreditation
schemes, had been published with a second version to follow by the end of the year.
By 1997 the emphasis was beginning to shift away from application development
and towards business improvement process projects as a result of which a number of
revisions to themethodologyweremade culminating in the release of its third version.
In 2001 the DSDM Consortium was represented at and became a signatory to the
agile manifesto. A fourth version was to follow in 2001 with two subsequent minor
revisions appearing in 2002 and 2003. By 2007, when DSDM briefly flirted with the
marketing name Atern®6 (i.e., DSDM v5), it had for the first time become an open
methodology that had assumed themantle of a generic agile project management and
solution delivery framework. Over this time several certifications came into being

6 The portmanteau,Atern, is derived from theArtic ternwhose characteristics reflect agile behaviour.
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including the flagship agile project management qualification, AgilePM®, which
today is accredited by the APMG.7 In 2014 the DSDM Consortium launched the
Agile Project Framework (i.e., DSDM v6), on which this book is based, which was
followed by the Agile Programme Management methodology that scales to provide
an agile means of managing programmes that deliver capabilities at the enterprise
level.

With the introductory concepts and their historical background clarified, attention
now turns to how agile practices are structured. A useful device in this context is
an agile chart which captures the dynamic cyclicality of agile processes and enables
communication of intent as well as solicitation of feedback. This alsomakes clear the
distinction between iterations and increments that delineates development and deliv-
ery activities. Thereafter discussion of the practicalities of a generic agile process sets
the scene for a detailed comparison of some of the major mainstream methodologies
(i.e., XP, Scrum, DSDM and SAFe®).

1.3 Agile Charting

The iterative nature of agile projects is perhaps best expressed using agile charting, a
technique that captures the dynamic of agile processes and which is used later in this
chapter when comparing the mainstream methodologies [183]. Agile charts should
be read in such a manner that each cycle of an outer circle implies multiple rotations
of its inner circle. Thus in Fig. 1.5, which illustrates a generic agile process, each
increment implies the traversal of one or more iterations which in turn involves the
passage of one or more days. During each cycle the same tasks are repeated thereby
conveying the cyclical nature of the process.

For reasons of simplicity a number of activities that ordinarily belong to pre- and
post-project phases are omitted from Fig. 1.5. These include not only the formulation
of the business case8 but also the benefits review and other activities ancillary to
solution development. Should the project context be sufficiently important then an
additional outer cycle could be added though this is often omitted in practice. Note
that the precise placement of activities on the cycles does not have any temporal
implications (e.g., testing in Fig. 1.5 must not necessarily occur at the cycle halfway
mark). Whilst it is likely that agile chart templates may exist at the enterprise level,
they are intended to be tailored at the project level to reflect their specific vagaries.
Indeed, recording what is actually happening in an agile project is often a good way
to capture a baseline with which to frame process improvements. Some activities are
linked at multiple levels thereby exhibiting recurrent characteristics as indicated by
the slices in Fig. 1.5. For example, planning takes place at the release, iteration and

7 Other certifications also exist albeit with less focus specifically on project management aspects
such as the PMI-ACP® offered by the Project Management Institute.
8 A business case is sometimes referred to as a “system metaphor” in XP or a “product vision” in
Scrum.
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Fig. 1.5 Agile Chart for a
Generic Agile Process.
Published with kind
permission of © Alan
Moran 2015

daily (e.g., stand-up meetings) levels and is a good example of a recurrent activity.
Deployment and testing related activities are similarly good slicing candidates.

Agile charts are a powerful management and communication instrument that
can be used from the outset of a project to clarify when specific activities occur
(e.g., stand-up meeting should take place at the start of each day or retrospective
workshops are expected to occur at the end of each iteration). Agile charts also
make evident any modifications or departures from the standard that one might
wish to undertake in an agile process (e.g., annotating charts to indicate where risk
management activities should occur within the process). Agile charting is a practice
that should be understood both in methodological and project specific terms and
is usually a combination of both. This means that whilst some activities reflect the
practices of a chosen agile methodology (e.g., DSDM), other activities might reflect
the specific environment of a project (e.g., the decision to deploy a nightly build
asset into a centralised test environment). As a final remark agile charts can easily be
commandeered for other purposes such as soliciting feedback during a retrospective,
specifying quality gates for increments or indicating when tools are to be employed.

1.4 Iterations and Increments

From its earliest inception, Agile was understood as more of an evolution rather than
a revolution. Its present day form is heavily influenced by the school of iterative
development and incremental delivery that was by the 1980s already well estab-
lished. Prior to this, Waterfall methodologies had epitomised the phased approach to
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solution development9 where each stage was expected to be completed before com-
mencingwith the next one and over time project managementmethodologies came to
embody this approach.10 The underlying belief was that change arose primarily from
uncertainty during specification and that sufficient time spent detailing requirements
up front would allay such concerns. It is interesting to note that theWaterfall method,
which was adapted from the manufacturing industry, brought with it the assumption
that changes late in the development process were prohibitively costly. This has been
rigorously challenged by agilists who argue that postponement of design decisions
until sufficient information is available is possible and endorse practices such as
refactoring to cope with change.

In reality, solution development is more akin to organisational learning founded
upon experience (incl. feelings and emotions), from which patterns can be identi-
fied (e.g., symbolism, narratives), leading to articulation (e.g., cognitive models and
language) that results in application (e.g., product features). The experience-based
learning that underpins this practical application is known asmanifold learning [104].
This requires an entirely different approach built upon direct experience, collabo-
ration, feedback and a culture of continual learning. One common misconception
concerning Agile is that it can be understood as a phased approach “in the small”
i.e., the repeated traversal of phases over a shorter time period (e.g., two to four
weeks). This fails to grasp the essence of Agile since it misunderstands its inherently
cyclical (rather than phased) nature and themanner inwhich previously distinct activ-
ities can become re-ordered or merged.11 Between these two viewpoints ofWaterfall
and Agile, which were conceived approximately three decades apart, a plethora of
variants can be found comprising both of plan-driven and humanistic influences.
Indeed Agile finds itself today in a continual state of evolution with latter day influ-
ences emerging once again from industrial sector in the form of lean development
practices [206]. Thus it was the iterative and incremental practices, atop of which
Agile is built, that laid the foundations for feedback mechanisms that are used to
cope with change and have become the hallmark of Agile.

For the purposes of this book, iterative development refers to the traversal (in
whatever manner) of the entire solution development lifecycle (i.e., analysis, imple-
mentation and testing, deployment) with the aim of producing a self-contained, tested
and partially functional product within a fixed timeframe. During successive itera-
tions the product is further refined thereby enabling lessons learned from earlier
iterations to be fed back into the process. Incremental delivery refers to the packag-
ing and deployment of a product artefact (e.g., software solution, business process)

9 One very common phased model is the Software (or Systems) Development Lifecycle (SDLC)
which refers to a generic model of software development comprising of phases broadly divided
into the soliciting and management of requirements, technical analysis and design, implementa-
tion of software solutions, validation and verification of software artefacts and concludes with the
deployment and maintenance of the software solution.
10 The PRINCE2® project management methodology promotes the notion of “technical stages” that
contain similar types of work (e.g., analysis, implementation).
11 A common example of the reordering of activities is Test-driven Development that advocates the
creation of acceptance tests before (rather than after) the solution has been developed.
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that can be meaningfully used by the customer, i.e., increments signal the intent or
readiness, rather than the obligation, to release. Typically an increment will require
several iterations to complete and several increments are necessary before the final
product is delivered. Borrowing from a common agile metaphor [201]. Figure1.6
illustrates the iterative manner in which an artefact evolves. Though the general idea
is clear from the outset, details emerge gradually over time allowing participants
to incorporate feedback back into the production process. At each stage there is a
gaining of understanding and an adding of detail which can be clearly demonstrated
and delivered to the customer.

Somemethodologies, notably Scrum,merge these two concepts into one referring
to the process of “iterative and incremental development”. Thus consistent with the
above view of iterative development, Jeff Sutherland, a leading advocate of Scrum,
describes iteration as the act of traversal of the whole process during each pass of
which the product gradually comes into focus. For him increments are concernedwith
the notion that “incremental development is iterating on the whole thing” and that
each iteration should conclude with a “minimal usable feature set that is potentially
shippable” indicating that this implies that code must satisfy the following definition
of done for the increment,

thoroughly tested,well-structured andwell-written code that has been built into an executable
and that the user operation of the functionality is documented, either in Help files or in user
documentation [234].

though he later concedes that he “could have been clearer on what’potential ship-
pable software’ means” [253]. There is thus a suggestion that incremental activity
embodies the characteristics of a deployable artefact though Scrum leans towards
the use of this term in the substantive rather than adjectival form e.g., each itera-
tion “delivers a fully functional increment” [253]. In essence the use of the term,
increment, reflects a conceptual designation that implies the potential release of a
deployable artefact. In reality there is little consensus in the agile community con-
cerning the precise definition of an increment or indeed where the boundaries of
agility lie. For example, owing to the structure of most organisations, it ought not be
assumed that a product development team has full control over the means of deploy-
ment or of the dissemination of documentation (e.g., corporate design, accessibility).
Moreover, it is ordinarily the case that some deployment activities (e.g., training of

Fig. 1.6 Metaphor for the Iterative Evolution of a Solution. Published with kind permission of ©
Alan Moran 2013
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users and service desk staff) are assumed by people outside of the project team.
Whilst product focused methodologies (e.g., XP and Scrum) rarely consider what
happens to the deliverable, other methodologies (e.g., DSDM, DAD, SAFe®) con-
sider it within their remit to manage the entire delivery process from conception to
delivery. Accordingly, this important conceptual distinction between the two related
but different activities, iterative development and incremental delivery, is permitted
accepting that the terms, iteration and increment, will have their own connotations
within specific methodologies.

1.5 Agile in Practice

Agile teams tend to be small comprising of heterogeneous “generalising specialists”
[9] capable of engaging in several distinct types of work (e.g., analysis, development,
testing) [176]. Customer representatives are expected to be highly engaged, attend
planning and demonstration events and be available on short notice should the solu-
tion team require their input. In this context the acronymCRACK (i.e., Collaborative,
Representative, Authorized, Committed and Knowledgeable as mentioned in [32]),
sets the tone for what is expected of such representatives. This is in stark contrast to
non-agile approaches where business and development teams tend to be separated
with relatively little contact beyond exchange of requirements and specifications.
Agile methodologies employ a wide range of techniques and there is considerable
overlap amongst the commonmethodologies both in their interpretation and applica-
tion. Since the intention here is not to detail individual techniques and practices the
reader is referred to the Appendix B for an overview. Some of these practices work
well in concert (e.g., refactoring and continuous integration) whilst others might be
considered complementary approaches to tackling a problem (e.g., modelling and
prototyping). There does appear, however, to be a core set of practices that are used by
most agile teams which comprises of daily stand-ups, iteration and release planning,
unit testing, retrospectives, continuous integration, automated builds and burndown
charting. These enjoy a common interpretation, though the precise wording may
vary by methodology. Thus whilst it is true that all methodologies bear their own
interpretation of the agile manifesto, it is equally fair to say that they borrow heavily
from each other.

Generally speaking a teammust balance the need for adaptation (e.g., innovation)
against the potential pressure to standardise. This suggests that lightweight method-
ologies service high adaptation and low optimisation environments better, whereas
heavier methodologies are to be found in low adaptation and high optimisation con-
texts [50]. It ought to be noted, however, that an enterprise typically requires both.
Indeed it has been argued that the stability provided by a mature process oriented
organisation creates the necessary conditions for an innovative agile environment to
flourish [249]—a view that is perhaps at odds with the accepted wisdom within agile
communities.
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Fig. 1.7 Agile Chart for a
Generic Agile Process.
Published with kind
permission of © Alan
Moran 2015

Commencing with the inner cycle of Fig. 1.7, a typical agile day begins with a
stand-up meeting of the project team members. During the day code may be devel-
oped, tested and integrated into a shared repository perhaps using continuous inte-
gration practices thereby ensuring a tight feedback loop (e.g., unit testing may be
performed as part of the integration thus providing an early warning system for
developers). At the end of each day a complete build and perhaps deployment may
be performed to assess the stability and readiness of the code aswell as demonstrating
working software. Technical practices performed on a daily basis tend to be highly
automated (e.g., continuous integration).

Continuing with the next cycle, each iteration begins with a planning session
(which might be preceded by a “grooming” which is essentially a feature triage
ahead of the main planning event) during which estimates and priorities are set [52].
Planning Poker, a simplified form of theWideband Delphi method, is popularly used
to gain consensus on estimates on the relative sizes of requirements (i.e., user stories).
Throughout the iteration the communal information radiator may be updated with
relevant information, user acceptance testingmay be performed and progress tracked
using some form of burndown charts reflecting the high degree of transparency
often found in agile working environments (e.g., display of details on a communal
information radiator). It may be that a Kanban board12 is used tomonitor the status of
individual tasks as they progress through development and testing. Towards the end
of the iteration the project team demonstrates the work completed during the iteration
perhaps inviting wider stakeholders to participate. Concluding an iteration, the team
reflects on its experiences and lessons learned (often referred to as a retrospective) and

12 Kanban boards are referred to as Scrum-bans and TeamBoards in Scrum andDSDM respectively.
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considers what might be done to improve the process [66]. Iteration length typically
varies between two to four weeks.

An increment requires affirmation of the business case and high-level delivery
planning often resulting in a feature list (the term “backlog” was popularised by
XP and Scrum though DSDM employs the term Prioritised Requirements List) that
describes the requirements in the language of the customer at a level of detail com-
mensurate with the information available (later subsets of this list becomes refined
at the iteration level). Shared repository code may be isolated from the mainstream
product code (a practice known as branching, itself a sensible risk management prac-
tice) though it is strongly recommended to instil a culture of frequentmerging in order
to avoid integration issues later. Acceptance testing of the evolving product usually
occurs at all levels though its definitive character at the increment level is expected
to complement the integration testing that occurs at the iteration and the unit testing
in the daily cycle. Final deployment of a part (or complete) solution provides the
welcome opportunity to celebrate delivery of business value!

1.6 Comparison of Methodologies

Today there are several well established agile methodologies in use, ranging from
lightweight approaches that have a strong product development focus such as
eXtreme Programming (XP) and Scrum to heavier methodologies such as the project
management focused Dynamic Software Development Method or the architecture
oriented Scaled Agile Framework® (SAFe®) as described in [25, 71, 203, 224, 233,
234]. Each methodology has its own culture, practices and language. For example,
both XP and Scrum express their principles in humanist terms (e.g., respect, courage)
whereas DSDMmay appeal to those more comfortable in a mature environment with
a stronger structural focus as evidenced in its formulation of values (e.g., focus on
business need, deliver on time, collaborate, demonstrate control). Accordingly to
gain an appreciation of their focus and sphere of application a brief survey of some
of the major mainstreammethodologies (i.e., XP, Scrum, DSDM and SAFe®) is war-
ranted. These were selected on the grounds that they represent software engineering,
product development, project management and portfolio architectural perspectives
on Agile. The methodologies are compared on the basis of the five methodologi-
cal dimensions of principles, roles, artefacts, practices and phases as illustrated in
Fig. 1.8 and described in Table1.1.

Needless to say each methodology elaborates on its practices to differing degrees
of detail and thus a certain amount of interpretation is called for in order to make
reasonable comparisons. For this reason, some caution is warranted when making
direct comparisons based on the primary sources of these methodologies. For exam-
ple Scrum describes the team (excluding the ScrumMaster and Product Owner) as a
role though strictly speaking the designation of organisational unit or function might
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Fig. 1.8 Dimensional Comparison of Methodologies. Published with kind permission of © Alan
Moran 2013. a XP Dimensions. b Scrum Dimensions. c DSDMDimensions. d SAFe®Dimensions

Table 1.1 Definitions of Methodological Dimensions

Dimension Description

Principles The core values that characterise the methodology and imbue it with
meaning in the eyes of its practitioners

Roles Distinct roles cited by the methodology. Note that several roles may be
assigned to an individual and thus no conclusions should therefore be
drawn regarding team size

Artefacts The intermediate products generated and consumed by the process
(omitting final project deliverables). The necessity to create indirect
artefacts is a reliable indicator of the weight of a methodology

Practices The techniques explicitly cited by the methodology as being core to
the effective and efficient operation of the process

Phases The distinct phases of the model underpinning the methodology
through which the process must traverse

be more appropriate.13 Accordingly this analysis dips deeper using multiple sources
to derive comparable figures.

A precursory glance at Fig. 1.8 indicates that there are substantial differences in
terms of weight and style. In particular there is a visible division between the light-
weight and technically focused approaches (e.g., XP and Scrum) and those that have

13 In organisational theory a group that perform a specific task is referred to as a function. If
formally embedded into an organisational hierarchy then the term organisational unit might be
more appropriate. Either way a role would not be ordinarily assigned collectively in the manner
suggested by Scrum.
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aspirations to scale (i.e., DSDM and SAFe®). These reflect not only the audiences
that each methodology wishes to address but also the historical roots whence they
came. For example one major difference between XP and DSDM is methodological
scope. DSDM embraces a wider set of concerns than mere product development and
offers advice on a broad range of topics including governance, quality and risk. One
topic that has received increasingly less attention since it was introduced in earlier
DSDM versions is configuration management though this topic is covered exten-
sively later in this book. This contrasts with the sharp XP focus on defining a tightly
woven set of complementary and reinforcing practices centred around the production
of code and the management of change. Irrespective of the specifics of any given
agile methodology, however, there is always a working assumption of adaptation and
tailoring to project circumstances.

1.6.1 Extreme Programming (XP)

The extreme programming (XP) model, see Fig. 1.9, draws heavily on existing prac-
tices taken to the extreme such as the writing of unit tests prior to implementing
the solution in order to clarify what constitutes done and ensure immediate feed-
back on progress towards and validation of project tasks [23]. The result is a rich
interwoven set of techniques that reinforced each other and today define the essence
of an agile software development infrastructure. XP is a high discipline methodol-
ogy that requires adherence to standards and a strong commitment to unit testing,
refactoring and integration. The lack of focus on document output that characterises
XP teams is an aggressive expression of the “working software over comprehensive
documentation” statement in the agile manifesto. Indeed, XP eschews most forms

Fig. 1.9 Extreme Programming (XP) Model. Published with kind permission of © Alan Moran
2015
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of administrative overhead (including reporting) and focuses entirely on software
engineering practices. In general XP advocates generalists who can contribute to
many facets of a project, working closely together and sharing their knowledge. The
accusation levied against XP of being merely “old wine in new bottles” [108] seems
unduly harsh since it fails to take into account the synthesis of practices and the
cultural shift in software development that accompanied them. XP is therefore not
without its critics though criticisms are often qualified on grounds that misunder-
standing can lead to misapplication.

Table1.2 lists an overview of the XP methodology in terms of the basic dimen-
sional parameters introduced at the start of this section which have been reinterpreted
in the interests of comparability. This confirms the technical focus of XP and whilst
opinions concerning the precise nature of the other dimensions vary according to
source, there is a broad consensus concerning what constitutes XP and what mem-
bership of an XP team might entail [25, 134, 271]. In particular XP is less model
theoretic when compared with other methodologies and thus phases are inferred and
constructed from descriptions of how practices are employed [270]. Owing to the
fluid nature of XP, its interpretation in terms of an agile chart (see Fig. 1.10) should
be understood as indicative rather than normative.

At first glance the distinction between increments, referred to as releases, and
iterations (occasionally referred to as “Sprints”) is somewhat optional in XP as evi-
denced by the following remark though the conceptual separation of release and
iteration planning [269] is still retained:

Some Agile projects don’t even have iteration ends. They remain Agile by balancing the
need for stable requirements with the need to change requirements while launching working
software on a regular and frequent basis. ... iterations are just an easy way to demarcate when
changes are accepted, when a new plan is created, and when working software is released to
customers [272]

Table 1.2 XP Methodological Dimensions

Dimension Description

Principles Simplicity, Communication, Feedback, Respect, Courage

Roles Customer, Analyst, Programmer, Tester, Coach, Manager

Artefacts User Stories, Release Plan, Iteration Plan, Acceptance Tests,
Documented Coding Standards, Vision (derived from System
Metaphor), (Architectural) Spikes

Practices Whole Team (incl. on site presence of the customer), Planning Game,
Small Releases (i.e., incremental delivery), Customer Tests (incl.
automated acceptance testing), Simple Design, Pair Programming,
Test Driven Development, Design Improvement (i.e., refactoring),
Continuous Integration, Collective Code Ownership, Coding
Standards, System Metaphor (i.e., Vision), Sustainable Pace

Phase Release Planning, Iteration, Acceptance Testing, Release
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Fig. 1.10 XP Agile Chart.
Published with kind
permission of © Alan
Moran 2015

Working inwards on Fig. 1.10Releases are characterised as beingwhere the vision
(i.e., systemmetaphor) and team composition are determined (if these are not already
agreed in the pre-project phase) and the point when high-level bundling of features
together with the planning of their release (and hence the definition of sustainable
pace) occurs. This leaves the iteration cycle concerned with the details of user stories
(i.e., structured formulations of requirements) together with their prioritisation and
estimation all of which takes place during the planning game (i.e., iteration plan-
ning session). It becomes necessary to augment this with modelling and prototyping
which XP refers to as spikes (though at a higher level some consensus surrounding
architectural aspects might have been decided at the release level as indicated by the
equivocal bubble in Fig. 1.10). Acceptance testing that occurs at this level involves
the customer directly and supplements the unit test testing that occurs on a daily
basis. This cycle concludes with a demonstration of working software at the end
of the iteration. Finally, daily activities revolve around the stand-ups at the start of
each day (themselves a form of planning exercise) and the concrete practice of code
ownership (e.g., pair programming) and validation of production (e.g., test driven
development and continuous integration) which ensure that feedback is engrained in
the process at a very deep level. That several XP practices are tightly integrated is
suggested by the bubble connecting refactoring, test-driven development, pair pro-
gramming and continuous integration. The concept of daily build and deployments is
seldom explicitly cited in XP though it could be argued that it is present to a certain
extent in continuous integration. Some elements of XP have been omitted in this
description. For example it is possible that coding standards are best elaborated at
the release level, in the pre-project phase or at the corporate level where the concept
of collective ownership could also be supported. Moreover whilst retrospectives are
an appropriate exercise at the end of each iteration, XP is not prescriptive about



1.6 Comparison of Methodologies 19

when these should occur. In addition, simple design represents a guiding principle
that ought to be elucidated at the iteration level and practised on the daily level.

XP exhibits natural slicing in respect of planning, quality and deployment (each
illustrated separately in Fig. 1.10). For example when deciding in a specific project
context at what level certain types of review exercises should occur (e.g., an inno-
vative design idea) it is worth focusing on pair programming and (architectural)
spiking to consider possible trade-offs. Equally the deployment process is well sup-
ported at all levels which clearly demonstrates working software whilst leaving open
the option of where to embed specific deployment related activities (e.g., deploy-
ment of built artefacts into central corporate environments or practice of continuous
delivery). Similar remarks apply to the planning and testing slices.

1.6.2 Scrum

Drawing on sporting metaphors the “relay-race” of the Waterfall methodology is
contrasted with the “scrum” of holistic agility, which is based on empirical process
control. Scrum practices are founded upon notions of inspection and adaption rem-
iniscent of lean thinking. Scrum can best be described as a product development
methodology with mild project management aspirations (e.g., lightweight tracking
and reporting) as its focus lies in the management of software requirements and
development. The scope of Scrum does not reach to other activities such as busi-
ness change management, systems development or data migration and it defers to
existing practices within an organisation to cover project initiation, riskmanagement,
release and deployment and changemanagement processes. Indeed agile methodolo-
gies that have a wider scope have argued that Scrum can be successfully embedded
within their frameworks [56, 124]. Scrum shares a common heritage with XP and
both employ similar terminology and practices. Differences are, however, apparent
in their structure and philosophy. For example, whilst XP focuses on software engi-
neering practices, Scrum structures the development process (see Fig. 1.11) and is
less prescriptive on matters of technique (though it does impose a variety of process
constraints concerning team size, iteration duration etc.). Through the sharing of
ideas and the embracing of heterogeneity of product teams, personal knowledge is
encouraged to become organisational knowledge. It is interesting here to observe

Fig. 1.11 The Scrum
Process Model. Published
with kind permission of ©
Alan Moran 2013
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Table 1.3 Scrum Methodological Dimensions

Dimension Description

Principles Focus, Courage, Openness, Commitment, Respect

Roles Product Owner, Scrum Master, Development Team

Artefacts Product Backlog, Sprint Backlog, Iteration

Practices Sprint, Sprint Planning, Daily Scrum, Sprint Review, Sprint
Retrospective

Phases Sprint, Release

the merger of lean thinking, also taken from Japanese industry, resulting in the use
of Kanban boards (co-opted in Scrum circles as an optional “Scrum-ban” though
Scrum itself is not prescriptive in terms of techniques that must or even ought to be
applied), a topic returned to later in this chapter. Today Scrum enjoys widespread
popularity and its maturity is reflected in the size of its community and the automated
tool support of its practices.

Scrum is considerably understated in terms of methodological dimensions and
though this account remains faithful to the mainstream literature (see Table1.3), it
is noted that additional elements are often necessary. For example, Scrum desig-
nates as a developer14 anyone who is neither a Product Owner nor a Scrum Master
“regardless of the work being performed” [233]. Other methodologies differentiate
roles more finely and it is to be assumed that most Scrum teams do so in practice.
Table1.3 shows the apparent lightness of Scrum based on summative information
wherein values rather than principles and events rather than practices are referred
to. As will become evident, Scrum focuses very much on providing a framework for
development practices along with a means for reporting and monitoring progress.
This added structure comes at the cost of the flexibility afforded by XP but replaces
it with the freedom to adopt whatever techniques the team deems appropriate.

Figure1.12 is an agile chart interpretation of Scrumbasedonmultiple authoritative
sources [203, 233, 234]. The distinction between increment (referred to as a release)
and iteration (referred to as a Sprint) is relatively clear in Scrumbased on the planning
distinction between Product and Sprint backlogs which can be used to define the
boundaries between the two. Thus it is at the release level (if not at the pre-project
level) that the product vision is established and the coarse grained planning, in the
form of epics recorded in the product backlog, occurs.

Sprints begin with a planning session whichmay employ collaborative techniques
(e.g., Planning Poker, a simplified formof theWideband-Delphi technique) and result
in the creation of estimated and prioritised user stories grouped into epic categories
that were created at the release planning level. In the event that user stories are
assigned story points [52] the project velocity is expressed in terms of points per
Sprint, which given the fixed timebox nature of a Sprint, indirectly translates into a
point-to-day exchange rate determined by the slope of the burndown chart (which
graphically depicts the remaining points as a function of time). Completion criteria

14 Sometimes the function designation “The Team” is used.
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Fig. 1.12 Scrum Agile
Chart. Published with kind
permission of © Alan
Moran 2015

are expressed at the level of Sprint backlog items and for the Sprint itself a definition
of done is formulated. Sprint productive work concludes with a review to “foster
collaboration and elicit feedback” [233] which, despite claims to the contrary, has
something of the character of a status gathering meeting. It is during the review
that the work completed in the Sprint is demonstrated. Note that it is permitted to
challenge the value proposition of the product as well as the contents of the Product
Backlog in this meeting. The review is followed by a retrospective which endeavours
to identify means to improve the process, a practice which together with Scrums and
Scrum-bans15 illustrates the transparency that Scrum promotes. Feedback should be
planned and integrated in time for the next Sprint. Each day starts with a structured
stand-up meeting, referred to as a Scrum, wherein progress since the last meeting,
plans for the day and impediments are discussed.Teammembers are understood as the
primary active participants though it is not uncommon for other passive participants
to be in attendance. Scrum has only one natural slice in the form of planning though
others are likely to become apparent within specific projects once their practices are
decided upon. The fact that there are fewer slices compared to XP simply reflects
the framework character of Scrum.

1.6.3 Dynamic Systems Development Method (DSDM)

Rather unusually for an agilemethodology,DSDMembraces a verywide spectrumof
activities throughout the project lifecycle explicitly citing topics such as governance,

15 Scrum-ban is an adaptation of Scrum which includes a tracking practice borrowed from Kanban.
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Fig. 1.13 The DSDM
Process Model © DSDM
Consortium 2014. Reprinted
with permission

quality and risk. Accordingly it is rather more likely to appeal to those in a mature
corporate environment who are already accustomed to the weight of ceremony16

implied by the methodology as well as those seeking to link agility to governance
and agile portfolio and programme management [70, 72]. This weight of DSDM
may in part be due to the requirement that it expresses compatibility with lesser agile
industry frameworks, a decision that was consciously taken at its inception in 1994.
Whilst the number of artefacts may appear overwhelming to most agilists, DSDM is
at pains to stress that these do not constitute full documents in the traditional sense
stating that:

Substituting traditional ‘big design up front’ with DSDM’s ‘enough design up front’ pro-
motes Agility in developing the required solution whilst avoiding the risk ‘no design up
front’ that makes many larger and more strongly governed organisations so nervous [73].

The six phase model of DSDM is endowed with a rich set of roles and artefacts
making it suitable for corporate project environments with established portfolioman-
agement and governance practices in place that may be willing to embrace agility
but who seek reassurance that control can still be retained. Indeed the manner in
which projects are structured ought to be reasonably familiar to those working with
traditional project management methodologies (e.g., PMI, PRINCE2®). The DSDM
model, depicted in Fig. 1.13, stipulates a feasibility and foundations phase followed
by evolutionary development (earlier versions decomposed this phase into Explo-
ration and Engineering phases) activities that culminate in one or more deployments.

At a glance it is clear from Table1.4, that DSDM is very detailed in the guidance it
offers. Note that the additional roles ofWorkshop Facilitator, DSDMCoach and other
specialists are considered supporting roles in DSDM and are therefore not included
in this list. Moreover for reasons of comparability with other methodologies some
artefacts are not cited in this list (e.g., Evolving Solution, Deployed Solution).

16 Though DSDM is rich in advice and artefacts it is important to note that not everything is
considered mandatory.
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Table 1.4 DSDM Methodological Dimensions

Dimension Description

Principles Focus on the Business Need, Deliver on Time, Collaborate, Never
Compromise Quality, Build Incrementally from Firm Foundations,
Develop Iteratively, Communicate Continuously and Clearly,
Demonstrate Control

Roles Business Sponsor, Business Visionary, Project Manager, Technical
Co-ordinator, Team Lead, Business Ambassador, Business Analyst,
Business Advisor, Technical Advisor, Solution Developer, Solution
Tester

Artefacts Terms of Reference, Business Case, Prioritised Requirements List,
Solution Architecture Definition, Development Approach Definition,
Delivery Plan, Management Approach Definition, Feasibility
Assessment, Foundation Summary, Timebox Plan, Timebox Review
Record, Project Review Report, Benefits Assessment

Practices Facilitated Workshops, Timeboxing, Iterative Development, Moscow
Prioritisation, Modelling (incl. Prototyping)

Phases Pre-Project, Feasibility, Foundations, Evolutionary Development,
Deployment, Post-Project

DSDM describes the development process in terms of cyclical execution of activ-
ities that lead iteratively and incrementally to the final solution and offers an option
to structure the iteration cycle, which it refers to as a Timebox, to act as a control
mechanism. Thus much of the emphasis of the model is on demonstration of control
and providing a comprehensive structure around project activities.

From Fig. 1.14 it can be seen that an increment is characterised by the delivery of
a deployment unit (though whether or not an increment constitutes a release is left

Fig. 1.14 DSDM Agile
Chart (based on Structured
Timeboxing). Published with
kind permission of © Alan
Moran 2015
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open) and involves planning activities leading to the deployment phase comprising
of assembly, review and the actual deployment itself. Increments are created by one
or more Timeboxes which comprise of Investigation, Refinement and Consolidation
steps, which DSDM refers to as iterations, sandwiched between short kick-off and
close-out sessions. DSDM defines the Iterative Development process as an initial
conversation, followed by repeated informal cycles of Thought, Action, Conversa-
tion. By creating Timebox Review Records, which can be either informal or formal,
DSDM allows for the auditing activity which may be applicable or even mandatory
in some project contexts (e.g. compliance within a regulatory environment) and this
can be said to be an extension of agility to domains more commonly associated with
traditional project management methodologies. Beyond occasionally mentioning a
stand-up meeting and development efforts, DSDM is rather silent about structure
at the daily cycle. This might be attributable to the fact that DSDM sees itself as
providing the necessary framework for oversight and project management without
stipulating the precise nature of production activities. It is in this respect that one
of the sharpest contrasts between XP and DSDM can be seen both of which occupy
different branches of the product-project dichotomy.

1.6.4 Scaled Agile Framework® (SAFe®)

The ScaledAgile Framework® (SAFe®), see Fig. 1.15, describes itself as an “interac-
tive knowledge base for implementing agile practices at enterprise scale” [224] and
cites a number of scalable practices that must be mastered in order to achieve enter-
prise agility. These include the definition and organisation of committed teams tasked
with building and testing components that are accountable for delivering results with
dual levels of planning and tracking (akin to the separation of iterative development
and incremental deployment), a mastery of the iteration as the “heartbeat of agility”,
smaller and more frequent releases (in tune with lean thinking), concurrent testing
and integration and a culture of reflection and adaptation [151].

There is an emphasis on the atomic nature of requirements and design that makes
a strong argument for their continual evolution during the development process on
grounds that neither has any meaning without the other rather than separating them
into distinct phases. Institutionalisation of continuous integration is supported by
efficient project structures that draw heavily on XP practices. This reflects a wider
appreciation within the agile community of continuous feedback that today has come
to be understood as involvingmuchmore than just testing (e.g., automated code qual-
ity analysis and security reviews). Proposing a hybrid matrix organisation the case is
made for teams that draw the right people from disparate functions and departments
(e.g., product definition, software development, testing and quality) to achieve an
agile organisation of staff. This is reflected in the “servant leadership” role of team
leads who act as facilitators empowering those within their teams. Organisational
structures range from Scrum of Scrums who track progress on a daily basis to het-
erogeneous steering committees comprising not only of team leads but also architects,
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Fig. 1.15 The SAFe® Big Picture. Reproduced with permission from © 2011–2014 Scaled Agile,
Inc

managers and other stakeholders as appropriate. SAFe® challenges the notion that
agility is confined to the realm of small co-located teams based purely on emer-
gent architecture that are light on requirements analysis. Rather it suggests that at
scale, all development is distributed development and that agility must therefore rise
to this challenge by scaling it practices and incorporating specific techniques (e.g.,
forward-looking architecture referred to as an “architecture runway”). It acknowl-
edges the impediments that some organisations place in the way of agility such
as resistance to change born of a desire to protect established assets, introduction
of controls that subtly introduce Waterfall style gateways and reward systems that
favour the individual over the collective. The practices of SAFe® find integration in
the creation of an agile enterprise founded on intentional architecture arising from
largely independent components with clearly defined interfaces, a lean approach to
requirements based on product visions and just-in-time elaborations, employment of
functional variability to coordinate product releases, appropriate tooling to support
highly distributed teams, organisational and performance measure adaptations (e.g.,
agile balanced score cards), some of which have already been alluded to above.

Table1.5 depicts the methodological dimensions of SAFe®. Similar to the treat-
ment of ScrumandXP, principles in SAFe® have been identifiedwith underlying core
values. Roles can be categorised at multiple levels though those that more accurately
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Table 1.5 SAFe®Methodological Dimensions

Dimension Description

Principles Alignment, Code Quality, Transparency, Programme Execution

Roles Business Owner, Developer, Enterprise Architect, Epic Owner,
Product Owner, Product Manager, Release Train Engineer, Scrum
Master, System Architect, Tester, UX Designer

Artefacts Epics, Portfolio Backlog, Portfolio Vision, Program Backlog, Release
Plan, Roadmap, Strategic Themes

Practices Define/Build/Test Component Teams, Dual Level Planning and
Tracking, Iteration Mastery, Smaller Frequent Releases, Concurrent
Testing, Continuous Integration, Regular Reflection and Adaptation

Phases Iteration, Release, Value Stream

describe functions17 have been omitted fromTable1.5 which leaves those that enable
a reasonably accurate comparison with other scaled methodologies (e.g., DSDM).
SAFe® promotes a wide range of practices and artefacts though those that are cited
here reflect the essence of what is claimed to be necessary in order for Agile to scale.
An agile chart for SAFe® strongly resembles that of Scrum (see Fig. 1.12) at the
Team level (as identified in Fig. 1.15) beyond which phased organisational structures
are mostly to be found.

1.7 Systems Thinking

Systems thinking refers to a discipline that suggests that systems are better under-
stood in terms of subsystems and the dynamics of the relations that exist between
them rather than through repeated reductionist analysis [229, 236, 240, 266, 268].
It has grown into a popular management perspective encompassing a wide range
of topics (e.g., quality management, organisational learning). Figure1.16a depicts
a simplified systems perspective of the solution development process that identifies
subsystems aligned with the role categories of DSDM (i.e., management, solution
development and business as described in Chap.4). In this case broad boundaries of
functional discipline (e.g., technical or business skills) lie behind these subsystem
definitions suggesting that the level of specialism is proportional to the number of
subsystems that require coordination. Note that the act of defining subsystems is
largely a matter of judgement that relies on the intent of the system representation.
Indeed, this system cannot arguably have fewer subsystems since management sel-
dom revolves entirely around a single product, and business units do not exist simply
to have solutions developed for them. These subsystems together with the entire
system in which they reside all belong to a wider environment which influences
and interacts with the solution development process. Between any pair of entities

17 In organisational theory a function denotes a team together with its resources that directed are
towards specific processes and activities (e.g., release management).

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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Fig. 1.16 Contrasting Topologies in terms of Systems Thinking. Adapted from [274]. Published
with kind permission of © Alan Moran 2015. a Integrated Testing and QA. b Distinct Testing
and QA

(e.g., subsystems or the wider environment) there are flows of information and arte-
facts reflecting the dynamic of the process some of which may be subject to delays
that may impede the effectiveness or impair the responsiveness of the overall system
(e.g., untimely information that elicits an inappropriate management response). Thus
business provides inputs into solution development in the form of requirements and
resources (e.g., access to Business Advisors) either of which may also arise from the
wider environment (e.g., regulatory requirements or access to a DSDM Coach). In
terms of outputs the solution team may deliver a variety of artefacts (e.g., software,
processes) that feedbacks back into adaptive planning, value for business and impact
the wider environment.

Systems theory would suggest that traditional environments comprising of highly
specialised functions (e.g., separate QA and testing teams) require more subsystems
that increase the delay of flows and become harder to manage in spite of the rela-
tive efficiency of the individual subsystems (see Fig. 1.16b). This added complexity
requires that someone assume responsibility for coordination and communication
and indeed this tends to be the primary justification for testing and quality assurance
management roles. Agile environments, on the other hand, tend towards a reduction
of separate subsystems that in turn reduces the latency of flow albeit at the relative
cost of efficiency of specialists over generalists. This is alleviated to some extent
by the enriching interaction between individuals and the malleable nature of the
processes with which they work.18

Systems thinking identifies two strategies for the management of the flow of
information around a subsystem: information stockpiling and closer integration [91,
236]. The former is endorsed by traditional approaches to solution development (e.g.,
full up-front specifications)which stands in contrast to the preferences of agilists who
rely on comparatively lean inputs delivered in a timely manner (e.g., requirements
as user stories prepared for the forthcoming iteration) to improve flow. Relieved of
information stockpiles (e.g., detailed documentation and requirements catalogues),
agile teams are also unencumbered with the efforts required to maintain them. It is
therefore befitting the socio-technical and generalist nature of agile environments
that separate functions are usually dispensed with in favour of integrated topologies.

18 To what extent agile processes are truly malleable is a matter for debate. For example, method-
ologists of some of the mainstream product development and engineering have at various points in
time insisted that nothing in the method ought to be compromised for the sake of the organisation.
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Fig. 1.17 Systems Dynamics Perspective on Agile. Published with kind permission of © Alan
Moran 2015

Figure1.17 illustrates the agile process in terms of key stocks such as business
satisfaction, change, quality, schedule and scope (which are indicated as square
boxes) and the flows that exist between entities involved in the process (adapted
and simplified from though it does no justice to the detailed explanation provided
therein) [39]. It reveals several important dynamical elements typically found in agile
projects. These refer to the highlighted sections on the systems chart and include:

• The impact of business involvement on learning and the building of trust that
feeds into both perceived performance and the quality and timeliness of feedback
which in turn impacts business satisfaction creating a virtuous cycle between trust,
performance and satisfaction.

• Understood in terms of adaptive, corrective and perfective change, agile processes
suggest that refactoring is an appropriate mechanism for tackling both technical
debt and overall solution quality and that such changes contribute to project scope
inmuch the samemanner as project schedule or the discovery of new requirements
may. These three forms of change are defined as follows:

– Adaptive Change. This refers to new requirements that are to be acted upon in the
future unless they involve major alterations to scope, schedule or cost. The man-
ner in which change affects project scope influences the rate of affective change.
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– Corrective Change. This change concerns alterations that require reworking of a
solution and are usually based on review and feedback concerning an increment.
The impact of technical debt on quality affects the rate of corrective change.

– Perfective Change. This encompasses improvements and fine tuning of a solu-
tion. In agile environments is usually the focus of refactoring efforts. Indeed,
the influence of the level of actual refactoring on the rate of change affects the
rate of perfective change.

Moreover, it may be assumed that the willingness to adjust scope is linked to the
trust that already exists within the team since continual dialogue and negotiation
are a central feature of agile processes.

• The link between test coverage, pair programming and refactoring towards the
reduction of technical debt and the negative impact of schedule pressure (or the
omission of refactoring) shows an important dynamic between these factors that
ultimately impinges on quality. For example, studies have shown that individuals
engaged in pair programming are more likely to improve test coverage and that
under pressure individual developers will tend to dispense with writing unit tests.
Similarly (lack of) refactoring efforts follow a similar pattern resulting in impaired
code that may trigger the need for a major refactoring. This points to refactoring as
a key contributor to the maintenance of quality in the long term. Indeed it may be
concluded that it is the combination of these techniques (i.e., pair programming,
test-driven development and refactoring) that contributes positively to productivity,
quality and feature delivery.

As well as having been studied in systems thinking terms, Agile has also been
treated as a complex adaptive system whose characteristics can be described as defy-
ing conventional modelling, exhibiting high degrees of non-linearity,19 illustrating
feedback loops with potential recurrency,20 instability in terms of equilibrium that
is driven entirely by local interactions which are largely ignorant of the system as a
whole [107, 119]. The significance of complex adaptive systems is that they provide
a theoretical basis for understanding how emergent effects can arise from change.
This is far from obvious since intuition might dictate that for order to prevail there
must be an overarching structure that brings it about.21 However, the reality is that
emergent order can arise from the locally simple interactions between subsystems.
By analogy, in the absence of a pre-defined specification it is possible for members
of a solution development team using simple local rules to determine a path towards
a desired goal driven by emergent dynamic behaviours.

19 Non-linearity refers to a disproportionate behaviour between input and output that deviates
significantly from linear relationships.
20 Recurrency, after a number of transitions, refers to the return to a past state and reflects a structural
feature of some complex adaptive systems.
21 Emergent effects are beautifully visualised by Mandelbrot sets which arise from simple but non-
linear mathematically transformations of sets. Indeed this is the essence of chaos theory (e.g., the
“Butterfly effect”) which was very much in vogue when the agile manifesto was being formulated.
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1.8 Influence of Lean

The terms lean and agile first found widespread use in the manufacturing industry
and in particular in supply chain management where they concerned the matching of
market cost and availability criteria respectively. In this context lean aims to manage
workflows in order to level supply chain scheduling and to eliminate waste from the
value stream whereas Agile focuses on using knowledge within the context of a vir-
tual organisation to exploit opportunities in a volatile marketplace [192]. In general
lean supply chains were exemplified by long product lifecycles, low profit margins
and algorithmic forecasting whereas agile chains exhibit shorter product lifecycles,
higher profitmargins and consultative forecasting [164]. Owing to the punitive nature
of supply outages and obsolescence of products in somemarkets, the need to dynam-
ically align capacity to demand in a highly responsive manner arises. In particular, in
the IT sector this need was serviced through fundamental alterations to the solution
development process and in tighter integration of business stakeholders.

Lean describes a set of practices that aim to eliminate waste through the estab-
lishment of pull based production systems [281, 282]. Workflow management is at
the heart of lean, which in essence is an extension of Just-In-Time thinking wherein
orders initiate the flow of materials thereby matching supply and demand with low
levels of inventory. In knowledge based industries this is interpreted as reducing the
scope of development (i.e., focus on business need by avoiding the production of
unused features), reducing information stockpiling (e.g., decreasing levels of gran-
ularity of requirements and specifications according to proximity to the solution
development process) and reducing the number and complexity of interfaces (i.e.,
integrated and heterogeneous teams rather than use of separate specialist functions
e.g., testing and quality). Adopting a user-based approach, lean emphasizes value
from the perspective of the consumer of the value chain and seeks to eliminate
actions or artefacts that do not contribute directly to value22 [127]. Lean systems
stress working with suppliers, application of quality control (e.g., Kaizen), reflection
on process improvement (e.g., Five Whys technique23) and employee involvement.
In general lean has been found to function best in environments where demand is
both stable and predictable and variety is low [47]. Thus in IT no more is developed
than can be tested and no more is specified than can be developed thereby levelling
the process and creating uniform flow with low information stockpiles.

In contrast Agile concerns those matters that enable a team to cope with change.
For example, self-organisation paradigms in which teammembers share information

22 Kaizen processes, originally developed as part of the Toyota Production System, help to iden-
tify and tackle the seven sources of waste (i.e., transportation, inventory, motion, waiting, over-
processing, over-production and defects).
23 The Five Whys technique repeatedly poses why questions as often as is necessary (the number
five is merely indicative) to get to the root cause of a quality problem. In fact the term hansei (i.e.,
reflection) is used in this context to indicate the retrospective nature of the exercise.
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and exhibit collective ownership of issues in a spirit of positive collaboration and
communication ensure that needs are promptly identified and addressed. Practices
that promote feedback loops (e.g., daily stand-ups, continuous integration, retro-
spectives) reinforce this position and require adequate levels of flexibility and inter-
nal autonomy within teams. In addition, organisational learning (which may extend
beyond the boundaries of the enterprise to encompass the building of partnerships)
together with modular architectures and automated tool support and infrastructure
are key enablers of Agile both of which assume strategic significance (as described
in Chap.2 in the discussion of anticipatory and reactive dynamics capabilities). This
capacity to respond in a timely manner (often offering unique solutions) is an impor-
tant indicator of the competitive advantage that Agile delivers and requires flexibility
of process, organisation and culture.

Although within the manufacturing industry lean was generally perceived as the
precursor to Agile, over time there has emerged a hybrid form, referred to as leagility.
The precise mechanism by which this occurs varies but examples include Pareto
partitioning of product ranges by demand (i.e., using lean strategies for those products
that represent the stablemajority of demand and employAgile for the rest) or creation
of a decoupling-point up towhich genericmodular components are produced in a lean
manner and beyond which assembly and configuration follow agile practices. Within
the IT and other knowledge-based sectors, however, the boundaries have been more
blurred with direct evidence of the influence of lean on agile being found in some
of its principles (e.g., maximisation of the amount of work not done) and practices
(e.g., use of a Kanban board for workflow management or the pull characteristics of
forced ranked backlogs). Indeed, common lean strategies reinterpreted in the context
of IT solution development include the elimination of waste (e.g., manner in which
requirements are managed or removal of obsolete code), pull-based systems (e.g.,
Kanbanboards) and set-baseddecision-making (i.e., keepingopendistinct design and
integration options until such point in time as sufficient information exists to make a
decision).Whilst perhaps lesswidely used than themainstream agile techniques, lean
has also resulted in the adoption of new techniques into the solution development
process such as value stream mapping that differentiates between value and non-
value adding activities in order to improve overall flow and value creation [206].
Thus it is fair to say that Agile as understood in solution development terms has
evolved primarily as a change management strategy but has equipped itself along the
way with practices inspired by a lean mindset.

1.9 Management Implications

Agile can hardly be considered new and today occupies a prominent position in
the IT sector with leading industry analysts predicting that increased productivity is
linked to teamflexibility and the nature of copingmechanisms that dealwith changing
requirements [189]. Perspectives onAgile are, however, colouredby themethodology

http://dx.doi.org/10.1007/978-3-319-16262-1_2
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that an organisation chooses to implement and vary from product and scaled archi-
tectural approaches to full project and programme management frameworks. How-
ever, the suspicion that Agile is a purely operational affair with its own technocratic
practices must give way to its identification as a vehicle for strategic and organi-
sational change. Indeed, in spite of its manufacturing origins, Agile in knowledge-
based industries must disassociate itself from building and production metaphors
and attempt to perceive itself more in terms of innovation, products and services.

Methodological aspects aside, the sobering reality about Agile is that in spite of
broad consensus that it enables higher levels of productivity and faster time tomarket,
its adoption remains a challenge for most organisations. In particular, organisational
and cultural barriers continue to hamper Agile within organisations as does lack of
middlemanagement support. Indeed, it is often thesemanagerswho express concerns
about loss of control and have the greatest difficulty adapting to new practices (e.g.,
servant-leadership, people management and empowerment). Interestingly many sur-
veys of practitioner and managerial staff reveal that few have substantial experience
of Agile which suggests that support is required in order to ensure a successful tran-
sition. Although there are many training courses for operational staff (e.g., Agile
PM Practitioner, DSDM Advanced Practitioner, Scrum Master and Product Owner)
there is a dearth of suitable opportunities for managerial staff beyond introductory
on-boarding. Thus many middle managers are faced with multiple challenges (e.g.,
how best to structure teams around self-organisation principles, building teams and
resolving conflicts) and may lack coping strategies for relinquishing command-and-
control mindsets. Accordingly, agile projects deliver mixed results when assessed
by management with organisational integration issues and lack of support, experi-
ence and training appearing often at the top of the complaints list. The flip side is
that when such matters are overcome, the results can be dramatic with few of those
having successfully made the transition wishing to return to their pre-agile practices.
In this sense, Agile can expose issues within the organisation (e.g., organisational
barriers, stagnant management) that go some way to explaining poor performance in
the marketplace (e.g., tardy delivery, reactive innovation).

To a degree some of the tools used in this chapter (e.g., agile charting,methodolog-
ical dimensions) may assist in assessing the placement of a methodological approach
(or a hybrid variant) in terms of the wider landscape. However, methodology is only
a small part of the overall picture with the organisational and socio-pyschological
aspects tending to take precedence. Many of the central themes of Agile (e.g., self-
organisation, flexibility and autonomy) are revisited in detail in later chapters but
for now it suffices to point out that given the relative cost of coordination and delay
incurred through poor communication between distinct subsystems (e.g., business,
solution development, testing and QA), a reduction towards tighter integration and
greater collaboration iswarranted. Such a transformation entails an inevitable amount
of pain during which identities at the individual and corporate level must be reforged.
These include amovement away from specialist individuals and silo-based structures,
towards skill sets that comprise both technical and social aspects. The dynamic of the
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marketplace and the central role that innovation continues to play therein also calls
for a real commitment to organisational learning, a genuine culture of communica-
tion and collaboration and emotionally intelligent leadership and peoplemanagement
that redefine the notion of agile management as an enabler and facilitator of value
delivery.



Part I
Agile Strategy

Strategic management is about explaining the performance of an organisation along
with its ability to maintain that performance. Though there are several schools of
thought concerning how performance arises within organisations, two particular
approaches (the dynamic resource-based view and institutional theory) appear to be
well suited to agile environments. Together, these enable the framing of agile as a
strategic concern focused on the continual renewal of the organisation and its
definition through a dialogue concerning the politics of meaning with its stake-
holders. Thus the agile organisation is understood as a hub of innovation whose
leaders must assume both the mantle of challenger and of entrepreneur. Rounding
off these discussions of strategy is a brief analysis of the financial aspects of agile
necessary in order to ascertain how it contributes to return on investments and
ultimately the bottom line.



Chapter 2
Strategy and Innovation

Abstract When engaging in matters of strategic importance, agile organisations
require an action oriented perspective that is based onmarket dynamism driven by the
realities of the extended enterprise, globalisation, mass customisation, digitalisation
and innovation. Accordingly, the classical strategic management approaches based
on market and industrial analysis (e.g., marketing audits, SWOT) are found wanting
due to their static outlook and lack of embracement of change and uncertainty. Instead
agile strategy may be better framed in the language of dynamic capabilities and the
negotiation of institutional legitimacy through a debate of the politics of meaning.
Seen in this light copingwith change and uncertainty requires the very organisational,
emotional and intellectual basis that is so conducive to agile thinking and action.
Within this context therefore the role of the agile manager is to be understood both
as an entrepreneur of change and a challenger of the organisational status quo.

2.1 Introduction

There can be no doubt that in recent decades the rate of change in the marketplace
and the industries that serve them has increased. This is commonly attributed to
drivers such as the extended boundaries of the enterprise, mass customisation, glob-
alisation, digitalisation (incl. Big Data) and innovation. Whilst there is clearly an
increased rate of change, not all of it is attributable to these factors as evidenced by
long standing practices such as planned obsolescence that exist to drive consumer
spending. Extensions to enterprise boundaries refers to the formation of loose coali-
tions of networks of organisations that together provide products and services often
with the objective of making their value chains more cost-effective, transparent, and
responsive and are therefore referred to as value networks. Each participant may be
involved in a different aspect of solution development and delivery implying that the
production process may be fragmented and distributed. Generally speaking, how-
ever, the overall configuration depends not only on the nature of the process but also
on market parameters (e.g., size and distribution of customer segments). Extended
enterprises can be structured as formal supply chains or networks or may be bound in
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Fig. 2.1 Characteristics of
the Decoupling Point of
Products. Published with
kind permission of © Alan
Moran 2015

terms of partnerships or alliances as in the case of virtual enterprises.1 Responsibil-
ity for individual phases of production (e.g., development, packaging, delivery and
consumption) may be assumed by different participants often collaborating directly
with each other and sharing insights and knowledge. This contrasts starkly to the tra-
ditional view of supply chain management and its adversarial relationships between
suppliers.

When considered at the production level, a better insight into what is driving
change can be gained by understanding at what point customers become involved
in the solution development and delivery process which in turn helps clarify how
the mechanisms of mass customisation come into play. As discussed in Chap.1,
the manufacturing industry already employs the notion of a decoupling point that
marks the transition from lean and cost efficient mass production techniques to cus-
tomised agile practices [283]. Alternatively, the decoupling point can be understood
as the point in the solution delivery process that separates certainty and uncertainty
of decision-making in relation to customer demand insofar as this affects production
and distribution. Thus activities before the decoupling point are forecast and pro-
duction demand driven, whereas activities after the decoupling point are order and
customer demand driven. The movement of the decoupling point in the value chain
of the extended enterprise away from customer therefore admits more uncertainty
and variation in demand (see Fig. 2.1), a trend that has increasingly been observed in
recent decades. This indicates a switch away from forecasting based planning (e.g.,
exemplified by full up-front specifications) towards more agile techniques that are
better able to cope with the rising uncertainty.

The mechanisms for mass customisation are varied but include the modularisa-
tion of products and services during either development (e.g., reusable architectural
components) or delivery (e.g., packaging based on service level packages) or the
manner in which they are marketed or provided (e.g., SaaS2). Thus mass customisa-
tion is capable of delivering on customer’s needs through more specific and tailored
products and services. This may occur through the direct involvement of customers
such as adherence to lean startup principles (i.e., collaboration), provision of a means
for product or service configuration (i.e., adaptation), enabling visual alterations to

1 Virtual enterprises owe their name to the use of ICT infrastructures to link organisational structures
in a malleable and flexible manner reflecting the fluid and often transient nature of the association.
2 SaaS refers to Software as a Service, an on-demand delivery paradigm for software assets. Similar
concepts apply to Infrastructure (IaaS) and Platform (PaaS) provision.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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Fig. 2.2 Four Approaches to
Mass Customisation.
Adapted from [92].
Published with kind
permission of © Alan
Moran 2015

the representation of the product or service (i.e., cosmetic) or deriving offerings
from combinations of existing standard packages (i.e., transparent) each of which
reflects the extent to which the product or its representation has changed as depicted
in Fig. 2.2 [92]. For example, the position of the decoupling point in the vicinity of
solution development might suggest that modular components can be created with
a view to enabling a simple form of adaptive customisation through the enablement
and configuration of optional modules. This does not constitute a major customisa-
tion opportunity from the point of view of the customer, however, since it is likely
that neither the product nor its representation (beyond the visibility of enabled com-
ponents) have changed significantly. This same mechanism might, however, equally
be used to entirely open up the internal architecture of the solution to enable a more
collaborative form of customisation3 where the customer together with the solution
provider engage in creating new and highly tailored solutions in what has in effect
become a transformation of a product into a platform.

The extended enterprise and mass customisation are the supplier and consumer
sides of a global enactment of trade and economic activity. Whilst there is no univer-
sally accepted definition of globalisation, the term broadly refers to increased levels
of economic activity arising from the trade and consequent flow of finances between
countries, the diffusion of ideas, knowledge, information and technology and the
changing nature of social, cultural and political forces that serve to erode national
cultures and are linked to the growing influenceofmultinationals (incl.media and ICT
providers). Thus globalisation serves as the arena connecting value networks, mar-
ket participants and customers enabling a truly global distribution of development,
packaging, delivery and consumption of products and services in an ever more

3 In IT architectural models such as OSGi have transformed products into platforms atop of which
customers can create their own specific solutions through open collaborative models (e.g., open
source development).
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flexible and tailored manner. The strategic response to this situation is to become
hypercompetitive. Hypercompetition is fundamentally a strategic consideration aris-
ing from price-quality positioning strategies that lead to rapidly escalating competi-
tion aimed at capturing of the mindspace around new knowledge [60]. Hypercom-
petition exploits first-mover advantage built upon alliances between existing market
participants or disruptive entrants to the market. Marked by frequent and audacious
actions this leads to a situation of continual change wherein those enterprises with-
out the appropriate capabilities will be found wanting and over time may be pushed
entirely out of the market. Indeed, a good indicator of the fate of companies is an
analysis of the 2003 Fortune 1000 institutions, seventy percent of which had disap-
peared by 2013 [148].

A key element of hypercompetition is the gathering of market intelligence and the
processing thereof. The rise of social media and online usage has seen an explosion
in the levels of data being captured and processed owing to the high levels of dig-
italisation of business. This in turn has transformed the manner in which solutions
are developed, delivered, marketed and consumed resulting in a radically different
dynamic not only between customer and suppliers (e.g., transparent price compar-
isons) but also between customer and customer (e.g., reviews and peer recommenda-
tions) leading to a loss of central control over the framing and direction of product and
service development. There has also been fundamental shifts in the manner in which
products are delivered (e.g., digital media) that affect the manner in which they may
be consumed (e.g., license conditions tied to individual users) or transferred (e.g.,
restrictions on sharing of digital media assets or destruction of secondary markets).
Digitalisation has therefore become a preferred channel in some markets. Further-
more, it may be supported by the gathering of data and market intelligence that has
the effect of improving the targeting of marketing and optimising expenditure.

Within this context of hypercompetition fed by the information flood of digi-
talised business, product lifecylces are becoming increasingly shorter which in turn
requires greater flexibility from solution teams in order to be able to cope with and
adapt to the dynamic of changing business requirements and technology [38]. In fact,
this flexibility has been identified as a key success factor in many projects particu-
larly those concerned with product development and delivery [150]. Flexibility at the
organisational level reflects proactive, adaptive and resilient abilities to adjust both
the behaviours and the structures within the organisation. Flexibility therefore consti-
tutes a competitive advantage that underpins innovative capabilities. This translates
to adaptiveness (i.e., the ability to respond effectively and efficiently to change) at the
team level inwhich autonomy and diversity play a significant role [97]. This impact is
particularly observed in innovative environments where the ability to reframe prob-
lems through new perspective leading to creative solutions places demands not only
on individuals but how they perform within groups (e.g., openness to the views of
others). Innovation, closely tied with flexibility and creativity, is increasingly finding
its muse in the ideas of ordinary individuals rather than elitist specialist functions
[100] and is creating pressure on organisational structures to recognise this fact
(e.g., high degrees of team level autonomy including veto rights on new hires, finan-
cial transparency and equity in terms of remuneration).



2.1 Introduction 41

Thus the realm of globalisation in which extended enterprises use their mass
customisation, digitalisation and innovative strategies to challenge the processes and
supply chainmanagement thinkingof past generations has led to newdisruptive forms
of emergent strategy. Indeed, most projects could be considered to be sustaining in
the sense that they represent a gradual and continuous improvement of knowledge
and technologies. What characterises a discontinuity is the nature of the knowledge
leap that enables entry into a new market based on the recognition of a need and the
pace of development which often escapes wider market awareness. This is generally
accompanied by a significant degree of risk and may lead to the creation of a new
sphere or economic activity or the disruption of an existing market. What drives this
process is the proximity of customers to those companies that possess the resources
and agility to respond to their needs. For example, once a need is identified, Agile
would suggest that customers (rather than managers) drive solution development,
that the unit around which solution development is structured is independent of the
overall organisation in which it is embedded (e.g., self-organised and autonomous)
and that the size of the unit is linked to the size of the market.4 Learning plays a
central role in such organisations since often the target market might not even exist
which necessitates a sense-and-adapt discoverymode rather than a planned execution
approach. This includes explorative searching, iterative development and incremental
delivery practices that use feedback to refine and adapt emergent solutions. Thus a
widening of the technocratic focus of solution development is called for in order that
customers are integrated early as drivers. In addition, marketing must become part
of the deployment process in order to engage new (and perhaps as yet non-existent)
markets. Fundamental to this dynamic are the culture and values of an organisation
and the ability to sustain organisational learning to forge new capabilities [46].

These ideas aremirrored in the thinking of lean startupswhich promotes the notion
that elimination of uncertainty can be established through feedback and learning
infrastructures that facilitate explorative and iterative solution development rather
than analytic strategic planning and forecasting [216]. This encourages double loop
thinking wherein the basis on which solution development is founded is called into
question (e.g., whether or not product or service should even be developed) which
in turn requires customer involvement with whom experimentation and iterative
development can be undertaken. Solution development must therefore address a
specific need by creating a minimal usable solution (e.g., the Minimum Useable
Subset of DSDM as described in Chap.4). Faced with uncertainty, there remains
only hypotheses that need to be tested in the form of validated learning together with
the customer base (e.g. verification of the integrity, viability and sustainability of
the endeavour).

4 The “firmwithin a firm” is a common feature of some large organisation e.g., Johnson and Johnson
comprises of over two hundred autonomous companies.

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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2.2 Strategic Management

Strategic management is about accounting for the performance of an organisation
along with its ability to maintain that performance through any number of poten-
tial explanatory factors (e.g., innovation, capabilities, competencies). Accordingly
it has both a descriptive (e.g., which factors and models best explain performance)
as well as a prescriptive (e.g., what must an organisation do in order to perform)
character. What constitutes performance, however, depends on the circumstances
of the organisation and goes to the heart of why it exists (e.g., maximisation of
shareholder value, optimal realisation of humanitarian or political ends). As a result,
strategic management has come to encompass many facets ranging from the plan-
ning of an intended course of action, gaining an understanding of the environment
in which an organisation operates, capturing the impulse to engage in different
activities, grasping the underlying patterns of organisational behaviour and describ-
ing a specific perspective or outlook inherent in the organisation [178]. Strategy
formation is typically a matter of identifying (e.g., mission setting and agenda set-
ting), diagnosing (e.g., analysis of internal and external environments), conceiving
(e.g., option generation and selection), realising (e.g., taking action and performance
control). At the heart of this cycle is the tension between envisaging and planning
for a possible future whilst accepting the uncertainty therein and the need to explore
and adapt along the way [179]. Deliberate strategy represents thought followed by
action as a result of which commitment can be secured, resources allocated and coor-
dinated and enacted at the appropriate level (e.g., as a change programme). Emergent
strategy, however, is an iterative form of thinking and doing wherein a coherent pat-
tern of behaviour emerges over time that is characterised by opportunism, flexibility,
learning and entrepreneurship guided by appropriate support. Thus it is seldom that
strategy is entirely a planned activity wherein an intended course of action is deter-
mined and implemented leading to predefined benefits and outcomes. Rather, there
is a significant element of emergent strategic influence that determines the ultimate
course of direction and outcome.

There are several schools of thought regarding strategicmanagement thoughmany
share a common foundation concerning the relationship between an organisation and
its environment and how these translate into competitive advantage leading to per-
formance. These theories can be broadly classified into economic and sociological
camps though a sound approach to strategicmanagement suggests that an appropriate
combination of approaches is to be preferred over the reliance on a single theory or
model. Economic approaches includemarket based thinking that is focused on needs,
wants and values and how these may be satisfied by products and services, indus-
trial organisational approach that popularised the notion of five forces that shape the
marketplace leading to three generic strategies of competitive strategy as described
in [207]. The resource-based view discussed in this chapter also can also be classi-
fied as en economic theory. Sociological theories of strategic management, on the
other hand, include stakeholder and organisational politics theories along with the
institutional theory approach discussed in detail later. Needless to say strategic man-
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agement is no mere theoretical undertaking but one that requires analysis, foresight
and continual validation and adaptation. Its findings can challenge the existence and
nature of the organisation and it should therefore come as no surprise that in this
context Agile has been referred to as disruptive [235].

Not all approaches to strategic management are appropriate for the agile organisa-
tion. Indeed, the weaknesses of the traditional marketing based strategies lie both in
the assumption of an objectively knowable reality in relation to the business environ-
ment aswell as the belief that customers havewell established needs andwants.5 Such
approaches simply cannot cope with the ambiguity arising from excessive change or
emergent patterns. For example, the classical industrial organisation theory, which
is grounded in the patterns and competitive strategies of well established industrial
groups, illustrates these limitations in respect of change and uncertainty preferring
instead to describe a more static rather than dynamic view of industrial develop-
ment [207]. There are, however, two specific lines of thought concerning strategic
management that seem to fit the agile world particularly well in that they embrace
change and uncertainty at their core. These include the economic dynamic resource-
based viewwhich conceptualises firms as bundlings of resources and capabilities that
can be reconfigured to copewith the vagaries of the external environment and the soci-
ological institutional theory approach that captures how interactions between indi-
viduals give rise to shared meanings and culture. Combining these two approaches
provides a firm basis for formulating agile strategy based on an understanding of the
sources of competitive advantage (that agile approaches offer) and how they can be
translated into performance. The combination of the dynamic resource-based view
and the institutional theory and organisational culture approach does not preclude
involvement of other strategic approaches (e.g., stakeholder approach or agency the-
ory) where appropriate. The focus of this chapter, however, is on strategic manage-
ment thinking that best address the volatility and uncertainty that agile organisations
claim to master and hence discussion is limited to these two central approaches.

2.2.1 Dynamic Resource-Based View

The resource-based view (RBV) school of strategic management focuses internally
on the organisation and assumes that firms, understood as the bundlings of resources
and capabilities, differ only in their possession of such bundles and that such inherent
differences between firms persist for sustained periods of time [273]. This approach
considers the tangible and intangible assets (e.g., expertise, technology, location,
abilities) that could be reasonably associated with the organisation and assesses
them to identify which possess attributes that are valuable, rare, inimitable and non-
substitutable (collectively abbreviated as VRIN):

5 Marketing based approaches to strategy formulation rely on performing a marketing audit (i.e.,
external analysis in terms of product markets and SWOT, examining product lifecyle and studying
product-market and market growth-share strategies).
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• Valuable. The ability of a resource to contribute to a competitive advantage (e.g.,
capacity to deliver a cost advantage). Value in the VRIN model should not be
confused with the economic value of the resource which in a perfect market would
be equal to its cost of acquisition and therefore not be capable of delivering com-
petitive advantage.

• Rare. The scarcity of the resource assessed in terms of its ability to deliver a unique
strategy to provide competitive advantage.

• Inimitable. The extent to which other organisations are inhibited from acquiring
the resource. For example, a resource might not easily be imitated or reproduced
or there might exist barriers to employing the resource (e.g., patents can create
barriers that result in a resource becoming inimitable).

• Non-substitutable. Limitations on substituting the resource with an alternative that
is capable of delivering the same outcome (i.e., resources of equivalent strategic
value).

Not all resources that contribute to competitive advantagemust possess all of these
attributes. For example, core competencies are those resources that must simply
exist for the organisation to participate in the marketplace (e.g., understanding of
physics in the nano-technologyfield) and canhardly be considered rare.Definitions of
resources and capabilities are described in [96]which also notes the subtle difficulties
in identifying resources. Indeed, some managers expression a degree of frustration
in not being able to identify precisely which dynamic capability is contributing to
their success! An excellent overview of dynamic capabilities on which some of this
material is based can be found in [77]. Resources may, however, be employed by
dynamic capabilities which are defined as the organisational and strategic routines
that managers use to change, adapt and integrate their resources in order to create
new strategies. Examples of dynamic capabilities include:

• Product development routines (e.g., specific configurations of agile methodolo-
gies);

• Approaches to strategic decision-making (e.g., the ability to rally diverse pools of
expertise to make decisions);

• Knowledge creation, sharing and transfer processes;
• Resource allocation routines particularly when they concern scare and valuable
resources;

• Ability to create new synergies through the leveraging of collaboration within the
organisation;

• Flexibility and adaptability in relation to the external environment (e.g., thematch-
ing of segments to changing customer needs); and

• Resource management (e.g., acquiring knowledge or expertise from outside the
organisation or ridding the enterprise of resource configurations that no longer
perform).

VRIN resources form the basis of sustained competitive advantage when engaged
by dynamic capabilities since they can be continually developed in a manner that is
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hard for competitors to reproduce. Underpinning dynamic capabilities are the organ-
isational routines, known as core capabilities, built upon VRIN resources that are
repeatedly brought into play as part of the dynamic of strategy making (e.g., spe-
cific combinations of nano-technological methodologies, infrastructure and people).
Indeed, it is argued that performance in the marketplace is down to imperfections in
competition arising from differences in the possession of such critical resources and
their deployment in emergent strategies. Thus resources do not alone explain com-
petitive advantage in highly unpredictable and changeable environments but rather it
is their interplay with capabilities, wherein the role of knowledge management plays
a crucial role, that is of interest.

IBM is a firm that possesses nano-technological skills ordinarily found only
operating in the computing industry but which might create new opportunities
elsewhere by reconfiguring its resources (including the acquisition of new
expertise and abilities) to enter newmarkets which in turn might rely on how it
acquires the necessary knowledge and the process it uses to manage its internal
resources.

For example, employing nano-technology in the medical field serves as a
good example in this respect [243]. Drug resistance is on the rise spurred on in
part by the manner in which patients are treated. For example, interruptions in
the treatment of tuberculosis, which has seen a steady rise in the Asia Pacific
region in the past, can result in strains mutating, thereby becoming resistant to
more stronger forms of treatment. Some traditional treatments have undesirable
side effects (e.g., one popular antibiotic carries a risk of fatal heart arrhythmias
particularly in individuals with magnesium or potassium deficiencies) which
requires care and attention when administering drugs. IBM, a company long
associated with corporate IT solutions, has since 2011 been researching the
application of synthetic biodegradable nanoparticles to attack bacterial cells
that are resistant to antibiotics. This claims to reduce a variety of other risks
associated with the treatment of patients including better protection of medical
staff. The technology, which targets bacterial membranes by breaking into
cells, adopts a fundamental different strategy to traditional medicines and can
be administered as a gel (e.g., passed through a tracheal tube) or as a soap to
tackle surfacewounds. From a strategic perspective this illustrates the interplay
between core capabilities (e.g., nano technologymethodologies and skills) and
dynamic capabilities (e.g., marshalling of technical andmedical knowledge) to
create new strategies leading to competitive advantage (i.e., superior treatment
over conventional medicines).

The performance logic of the dynamic resource-based view considers coping
with volatility as the central tenet of its survival process in which the development of
core competencies plays a vital role and the strategist is envisioned as an entrepre-
neur [245]. Thus the role of the organisation is to be the custodian and promoter of
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dynamic capabilities in a volatile environment in which exploration leads to future
competitive advantage that delivers superior organisational performance. Since the
exact nature in which resources are developed and lead to a positive contribution to
overall performance, however, is often difficult to trace (let alone predict) the dynamic
resource-based view approach is often claimed to have an explanatory rather than
a prescriptive character. Not content with only meeting market needs, this strategic
approach aims to extend existing boundaries wherein creativity, ideas and persistence
pay off in new combinations of resources that give rise to new patterns of economic
activity. Strategic engagement in the resource-based view revolves around the exper-
imentation with new alternatives thus making clear the link between strategic man-
agement and organisational learning [160]. In this context the need for learning (incl.
open exchange across the value network), a culture of tolerance towards mistakes
and adequate time to absorb and reflect on learning all feature prominently.

Thus the dynamic resource-based view sees capabilities as arising fromwithin the
organisation and exhibiting traits that are not readily transferrable to other organisa-
tions (e.g., entrepreneurial spirit, corporate culture) and have the capacity to copewith
market volatility. Interestingly, dynamic capabilities in stable environments often
resemble the traditional routines found in ordinary organisations (i.e., detailed knowl-
edge based on processes with predictable outcomes). However, in highly dynamic
environments these capabilities assume less stable characteristics which rely on new
knowledge (including feedback loops) and iterative approaches leading to adaptive
outcomes. What emerges is a picture in which it is not the dynamic capabilities,
which over time assume the mantle of best practices, but rather the unique resource
configurations that they produce which is the source of competitive advantage. In
fact, an agile methodology considered as a resource, whilst surely being valuable is
rather unlikely to be rare, inimitable or non-substitutable since it is very conceivable
that broadly similar outcomes are arrivable at through many routes (e.g., the use of
any one of a plethora of agile methodologies) based on broad commonalities (e.g.,
agile principles).

Application of the dynamic resource-based view approach to agile environ-
ments suggests that the capabilities found in an agile development process could
be described as best practices since it is likely that different organisations who adopt
a specific methodology (e.g., DSDM) will broadly adhere to similar practices. How-
ever,whilst commonalities are clearly present, it is in the detail of implementation that
differences are observed. Thismay include the ability to form cross-functional teams,
the capacity to share knowledge and create common understandings (e.g., manner
in which facilitated workshops or retrospectives are conducted) or the integration of
outside sources of knowledge (e.g., access to Business or Technical Advisors) and
influences (e.g., balance of internal and external autonomy-seeChap.11 for a descrip-
tion of the three levels of autonomy and their impact on agile team performance)
[128]. Thus any commonality that organisations share (e.g., adoption of DSDM)
does not imply that the dynamic capability they derive is the same. For example,
organisational learning has a key influence on how Agile develops within the organ-
isation and is played out on many levels (e.g., project team, interaction between
business units, access to internal and external thought leaders) or may take many

http://dx.doi.org/10.1007/978-3-319-16262-1_11
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different forms (e.g., social bonds, formal alliances or partnerships). This means that
management of dynamic capabilities lies with the agile manager who must consider
how agile is being deployed and what idiosyncrasies of the organisation contribute
to or detract from its effectiveness. Once identified, a dynamic capability requires
practice in to order to accumulate the tacit knowledge required to sustain it. Being
Agile, therefore, clearly means more than just blindly following a method.

It would seem that even in industries that develop slowly there is still a need for
dynamic capabilities though these relymore on existing bases of knowledge that may
already be codified into standardised processes. More dynamic markets in which
boundaries are blurred or ambiguous employ dynamic capabilities which feature
knowledge creation and “unlearning” practices [256]. Routines in such environments
are guided less by detailed rules andmore by general principles that define boundaries
of activity and behaviour. For example, when forging alliances Yahoo used two
simple rules to govern deal-making [78] and during the 1990s Intel used a single
rule for wafer production [37]. This level of detail is sufficient for decision-making
which thrives in an atmosphere of openness and creativity where guiding visions
drive solution development. The role of communication and collaboration is evident
in the experimental and iterative approaches (e.g., prototyping) endowed with tight
feedback loops often found in such environments which have a striking resemblance
to successful agile environments.

Dynamic capabilities endear team flexibility which turns out to have an important
impact on solution quality. In this context flexibility refers primarily to adaptation
and responsiveness towards the external environment and presumes an appropriate
degree of matching between the project team and its business environment. Flex-
ibility is evident both in the time and effort it takes to adapt to change as well as
the scope of change with which a team or organisation can cope with [93]. Sources
of flexibility can be found in the psychological composition of the team, the nature
of organisational structures, cross fertilisation of ideas, customer integration, the
characteristics of IT architectures and the tooling employed by the enterprise. In par-
ticular the flexibility of teams can be understood in terms of response extensiveness
(i.e., the range and variety of socio-technical changes that the team is capable of
responding to) and response efficiency (i.e., the effort required by the team to man-
age business and technical change) as outlined in [152]. These in turn are linked to
two specific dynamic capabilities, namely the reactive ability to cope with changes
late in the project which can be nurtured by integrated tooling and prototyping prac-
tices and anticipatory abilities to proactively tackle ambiguity and potential changes
early on in the project which requires collaboration, involvement and proactive risk
management [152, 263].

Cultivating these capabilities requires management of project uncertainties (e.g.,
application of agile risk management techniques), continual observance of tech-
nological trends, an environment of inclusive and proactive thinking fostered by
communication, collaboration and coordination. This captures both anticipatory
and reactive elements that use resources such as integrated tool environments and
highly skilled team members. Indeed, research indicates that reactive capabilities
have a marked effect on response extensiveness and efficiency whereas anticipatory
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Fig. 2.3 Influence of
Anticipatory and Reactive
Dynamic Capabilities on
Solution Quality. Based on
[152]. Published with kind
permission of © Alan
Moran 2015

capabilities influence efficiency indicating that possession of these capabilities
enhances team flexibility (see Fig. 2.3) [152].

Moreover, it would appear that this flexibility has a significant bearing on solu-
tion quality. To appreciate this point it is important to understand the importance
of flexibility in solution design (i.e., its ability to accommodate changing business
requirements and needs) in mitigating the potentially detrimental effects of change
on solution quality. Therefore, team flexibility is central to ensuring that a solution
continues to retain its fitness for purpose and fitness for use in spite of changing
circumstances which in turn can only be ensured by flexible architectures (an antici-
patory consideration) and integrated tooling (a reactive consideration). These alone,
however, do not suffice since their interaction with other factors (e.g., people skills,
communication and collaboration, architecture investment leading to reduction of
technical debt and involvement of appropriate expertise) all contribute to the final
outcome [123, 157, 162, 262].

2.2.2 Institutional Theory

This approach to strategic management shares some of the aspects of dynamic
resource-based view albeit from a sociological point of view. In this approach, institu-
tions are considered vassals of economic activity and a manifestation of social order
that govern how individuals interact with each other (e.g., by defining normative
systems and cognitive understandings that give meaning to social exchanges often
in terms of activity). At heart is the belief that regular interactions give rise to shared
meanings and culture. This chimes with the ethos of attributing to a vision, meaning
born of experience, communication and collaboration as found in agile communities.

Institutions embody habits and routines which over time lay the foundations for
standards, processes and procedures within the organisation. Yet the existence of
informal networks serves to undermine the notion of a rational organisation optimised
around structures and well-defined practices. Informal networks of an organisation
are often masked by more formal structures in an apparent gesture of conformity that
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endows the organisation with legitimacy by adhering to socially constructed norms,
values and beliefs [67, 173]. In other words, in appearing to be a more rational and
structured entity rather than a bazaar, a firm hopes to appeal to wider expectations of
itself in terms of how it wishes to be perceived and be seen to act. Indeed, this might
explain in part some of the resistance towards fluid organisational structures found in
some organisations attempting the transition to Agile. However, it is often precisely
such networks that enable organisation to adapt to changes that more formal and
rigid structures might otherwise struggle with. Thus the process of institutionalisa-
tion assumes strategic relevance since it influences the overall performance of an
organisation. What is called for in innovative and agile organisations is a culture that
challenges and calls into question the traditional ways of doing things together with
the status quo. Thus the process logic of the institution theory approach to strategic
management involves the confrontation of institutional pressures by engaging in the
politics of meaning wherein the strategist plays the role of the challenger.

At the root of performance in the institutional theory approach is the notion that
legitimacy underpins performance. This is due to the fact that the establishment of
new institutional norms requires legitimacy and the consent of stakeholders which
necessitates a closer examination of what constitutes legitimacy. Legitimacy can be
defined as the generalised assumption that the actions of an entity are desirable, proper
and appropriate in respect of some socially constructed system of norms, values and
beliefs [252]. This means that legitimacy has collective and social nuances which
are important since it is needed to maintaining credibility and soliciting support both
of which are performance drivers. However, legitimacy assumes different forms and
the best known classification of these is in terms of pragmatic, moral and cognitive
legitimacy:

• Pragmatic legitimacy. Self-interest of the organisation and its immediate con-
stituency who in turn may both scrutinise the organisation to determine the con-
sequences of its behaviour for them and support its policies based on its expected
value to them.

• Moral legitimacy. Evaluation of the organisation in terms of social norms and
beliefs about what the right thing to do is. Moral legitimacy does not preclude an
assessment wherein the evaluator conflates personal and societal benefits to cyn-
ically manipulate the situation. That aside, however, the premise of moral legiti-
macy maintains that moral concerns trump self-interest. This evaluation may be
based on the accomplishments of an organisation, by embracing socially accepted
techniques or practices, the capacity to undertake specific kinds of work or to a
limited extent the personal charisma of an individual [252].

• Cognitive legitimacy. Assessment of the organisation based on comprehensibil-
ity (e.g., offering a plausible explanation for the existence of an organisation
that meshes with wider belief systems and the experiences of those affected) or
inevitability and permanence (i.e., considered so established that the alternatives
are unthinkable).

The logic behind the institutional theory and organisational culture approach is
therefore to confront the institution by engaging in politics and meaning wherein the
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role of the strategist is the challenger. This in turns means that the organisation is
cast in terms of its ability to mobilise skills using leverage points found within its
environment in order to affect a transformation that delivers the necessary legitimacy
that underpins performance. Thus the strategist must identify leverage points within
the organisation and assess their mobility and capacity to bring about institutional
change without excessive loss of meaning. Legitimacy is important in this approach
since a shared meaning requires a common language and understanding of the situa-
tion (i.e., cognitive legitimacy), shared norms and values (i.e., moral legitimacy) and
claims on the resources of the organisation with which to implement strategy (i.e.,
pragmatic legitimacy). This means that change ushered into an organisation must
take account of the current and future states of the organisation as well as political
and cultural considerations.

2.2.3 Agile Implications

Linking the institutional theory approach back to the dynamic resource-based view,
the reliance on anticipatory and reactive capabilities that underpin team flexibil-
ity suggests that the role of the agile project manager becomes one of negotiating
new meaning within the project in the light of emergent uncertainty thereby becom-
ing a guide for the long term solution vision. Thus both approaches to strategic
management (dynamic resources-based view and institutional theory) find common
ground in the nature of decision-making and organisational design in which strategy
is articulated in rationalist terms. Therefore strategic management and agile share
key elements common to both disciplines. For example, the capacity to cope with
change and uncertainty through an appropriate mixture of planned and creative ele-
ments that ultimately determines an emergent course of action is central to both as
is the need to engage in political debate (concerning meaning) with all stakehold-
ers and to incorporate therein periods of reflection, adaptation and feedback. Plan
centric thinking on the other hand must contend with the fact that they are at their
most effective within an environment of certainty. Plan-driven approaches become
the limiting factor where uncertainty and change prevail at which point adaptive and
multi-tiered planning (e.g., coarse initial planning over the long term, followed later
by detailed short term planning) becomes more appropriate.

The organisational perspective on strategy envisages a situation in which organ-
isational culture has established a shared set of assumptions governing the tackling
of problems which has sufficient validity to be transmitted onto new members to
guide their perception, thinking and action. Thus when an issue arises it may solicit a
response of no action (i.e., ignore the issue), be greeted as something consistent with
the beliefs with which the organisation identifies (i.e., be treated with known and
familiar patterns) or present itself as something at odds with the organisation and is
difficult to interpret [135]. The last of these cases attracts either a superficial response
or initiates a political struggle to resolve the ambiguity within the parameters of the
existing paradigm. This is precisely the conformist attitude towards institutional pres-
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sures that results in a convergence of similar types of organisations (e.g., that which
makes all banks similar). Inverting this picture is entrepreneurship (or its institutional
variant, intrapreneurship)which understands its role as confronting institutional pres-
sures by engaging in the politics of meaning in which strategy poses a challenge to
existing views within the organisation [202]. This occurs through iterative reassess-
ment and reinterpretation of held beliefs, often spurned on by innovation though
sometimes necessitated by crises, that call into question the status quo. This invites
conflict since the organisation must regroup and re-institutionalise itself around new
a meaning.

The implications for agile strategic management lie in the recognition that institu-
tional theory has a role to play when an organisation is confronted with the prospect
of change (e.g., agile transformation) that threatens held-beliefs, frames of reference
or claims on resources. This means that change will typically invite open conflict
that revolves around a number of points linked to different forms of legitimacy with
which the organisation justifies its existence. Thus an agile transformer must be
capable of identifying and classifying those points that are the subject of dispute and
formulate appropriate strategies for tackling them. Consider, for example, attempts
to establish self-organisation within the organisation (see Chap.10). This may give
rise to issues relating to the balance of autonomy within the organisation which may
challenge existing control and power structures since self-organised teams thrive in
situations where there is low external and individual but high internal autonomy. In
addition there may be discussions surrounding values such as trust and the nature of
relationships betweenmanagers and their direct subordinates. Finally the fluidity and
dynamismmay question the definition of what a project team is in the self-organising
context. Clearly what is being observed here is the emergence of concerns linked
to self-interests, values and cognitive frames of reference (i.e., the three forms of
legitimacy) even if the real sources of concern are being kept hidden or masked in
other terms. Treatment of such disputed points often requires differing strategies that
take note of both the central issues and how they relate to other matters. Since not
everything is under dispute there also exists the opportunity to leverage undisputed
points to helpmobilise the disputed ones. This requires a careful analysis of all points
to uncover the inter-relationships between them in order to plot a course of action
towards a desired settlement. Finally, since it is seldom the case that a controversy
arises in isolation, an agile transformer must be at least aware of the possibility of
multiple over-lapping disputes that interact with each other, further complicating the
process of determining a resolution that maintains overall legitimacy. The process of
change therefore requires a renegotiation of meaning within the organisation that in
time will itself become institutionalised giving rise to a new legitimacy.

http://dx.doi.org/10.1007/978-3-319-16262-1_10
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2.3 Innovation and Entrepreneurship

Innovation revolves around behavioural and social processes with the goal of achiev-
ing desirable changes or avoiding the penalty of inaction [218]. To some, innovation
is a form of creative destruction that must arise from within an organisation if it is to
survive in its wider environment and it is this view of the entrepreneur that features
in the dynamic resource-based view of strategic management [231]. Thus if it is
the entrepreneur who initiates the creative value generating process, then it is the
resources of the organisation that make possible its full realisation. This requires not
only flexibility on the part of the entrepreneur (e.g., psychological mindset, openness
to ideas) but also receptiveness and support (incl. skills and resources) on the part of
the organisation itself.

Multiple studies have shown that flexibility, the ability to change, is integral to
innovation though it manifests itself in different forms such as the ability to solve
problems when old methods fail (e.g., by reframing the problem from another per-
spective thereby admitting a new solution) or the capacity to spontaneously create
new responses without the need for external pressure [90]. Thus flexibility feeds
the reorganisation of knowledge as well as the highlighting of connections between
seemingly unrelated concepts that is the driving force of creativity. From a person-
ality point of view flexibility is expressed by a preference for change and novelty
as indicated by the Openness to Experience personality factor (see Chap.11). Inter-
estingly such flexibility may be found even at the level of personality suggesting
that such individuals are capable of embodying seemingly different and incompati-
ble traits whilst themselves remaining creative [79, 80]. Such individuals, who may
have a wide range of interests, ought to be harnessed in change programmes within
an organisation in which they often play an instrumental role.

Individual flexibility, however, is insufficient if the organisation itself is not recep-
tive to new ideas and therefore managers not only play a key role in the assessment
of ideas and their conversion into practice but are also key barriers to successful
adoption. Organisational structure may influence the extent to which managers are
willing to risk entertainingnew ideas particularlywhere there is a perceptionof formal
rigidity, approval processes and organisational inertia. Agile organisations exhibit-
ing characteristics of fluid organisational structures with less hierarchical structures
that are based on servant leadership principles together with continual communica-
tion and collaboration are far more likely to be in a position to foster and facilitate
innovation. Practice has shown that permitting diverse specialists to work together
transforms a group of otherwise rigid individuals into a flexible team [82]. Whether
or not teams are congregated with this specific objective in mind or become diverse
owing to agile practices, the end result is the same: exposure to different perspec-
tives encourages flexibility thinking. Furthermore, individual or group ownership of
problems (which includes identification with the task at hand) is known to motivate
initiative and encourages a flexible search for solutions. Flexibility of action is thus
another path to cognitive flexibility and openness towards the ideas of others and
requires permitting individuals the necessary autonomy with which to work.

http://dx.doi.org/10.1007/978-3-319-16262-1_11


2.3 Innovation and Entrepreneurship 53

Entrepreneurship is associated with the creation of new ideas or modes of oper-
ation that is often attributed to vision, motivation, networking (incl. access to
resources) and a willingness to take calculated risks. The precise model of entre-
preneurship may vary and can be based on a vision of future state leaving open the
precise route to the goal (i.e., causation), an inward focus on one’s own abilities and
knowledge (i.e., effectuation) or a continual process of experimentation to refine and
develop ideas (i.e., experimentation). Entrepreneurship is linked to innovation in the
sense that the former sets the context wherein the latter can be realised. There are pro-
nounced similarities with entrepreneurial behaviour and attitudes towards flexibility
discussed earlier in terms of the reframing of problems to discover new solutions,
the tolerance of failure when seen as a learning exercise and the openness to new
experience as a source of inspiration.

Despite popular perception, there is no single unifying definition of what an entre-
preneur is, though there may be broad consensus that they come from diverse back-
grounds, are often committed team players that exhibit high degrees of achievement
and persistence and whose interests may be economically or socially driven. More-
over, their behavioural characteristics reflect creative and flexible approaches, and a
continual learning attitude evident in an ability to cope well with change and uncer-
tainty. Entrepreneurs may assume the strategic mantle of challenger of established
norms (as described in the institutional theory of strategic management) helping an
organisation change, adapt and evolve in volatile markets. In an attempt to alleviate
some of the tensions that arise from intraprenuerial6 behaviours, it is not uncommon
to see organisations adopt “firmwithin a firm” structures that delegates resources and
autonomy to sub-units enabling them to pursue their goals to a greater or lesser extent
independently of the wider organisational context. Thus entrepreneurship thrives in
an environment that is characterised by decentralised decision-making, a commit-
ment to organisational learning and a tolerance of failure exemplified by courage and
determination in the face of change.

To act on entrepreneurial urges, an individual must be capable of envisaging a
future desired state and feel empowered to realise that goal (e.g., have the necessary
support and access to resources). Desire without empowerment leads to frustration
and empowerment without the vision usually implies diffusion of efforts. Yet despite
this there remains the issues of alignment (i.e., ensuring that the entrepreneurial
aspirations of an individual are in the spirit and purpose of the wide organisation)
and tensions inmanagement behaviour (e.g., the conflict that arises from the promoter
entrepreneurialmindset and the trustee administrative functionprotective of the status
quo). The former is as much the nature of the debate on the politics of meaning and
indeed a certain creative tension is both desirable and unavoidable. The latter captures
a fundamental dichotomy of entrepreneurship, in which the entrepreneur is identified
as a promoter (see Table2.1), that has been the topic of much discussion ever since
the term entrepreneur was invented.

6 Intraprenuership refers to entrepreneurial behaviours within established organisations i.e., those
that are not considered start-ups.
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Table 2.1 Characteristics of Promoter versus Trustee. Adapted from [250]

Promoter Trustee

Driven by opportunities for which the
necessary resources must be acquired and from
which business strategy is to be determined in
an emergent fashion

Custodian of resources that in effect limit
opportunities that can be pursued and which
determine the business strategy

Consumers of resources that are committed
incrementally based on staged buy-in,
controlled risk and growing trust

Up-front planning and commitment of
resources that are ownership ring-fenced

Growth-driven thinking Survival-driven thinking

Idea rich (often in excess of available
resources) drawing upon sense-and-adapt
experiences of the wider environment

Resource-rich (at the expense of ideas to
exploit them) detached from societal
developments

Adaptive and informal controls and
management style based on flat and fluid
organisational structures and largely horizontal
flows of informational

Preference for standardised management
principles and practices with controlling of
resources and funds and commitment to plans,
functions and work schedules based on vertical
flows of information

Reward and status based on value generated
with perhaps group based incentive schemes

Reward based on individual responsibility and
position within the hierarchy

Agile thinking is in many respects compatible with the entrepreneurial view of the
world. Both understand the need for a collaborative environment of decision-making,
a culture that is tolerant of failure (in the name of experimentation) and neither are
afraid to embrace change but rather both thrive on it. Those organisations that best
fit the description of adaptive and entrepreneurial share a belief in their ability to
influence the environment as well as a focus on desired future states characterised
by growth or change and have the capacity to institutionalise these views into the
fabric of the enterprise.

2.4 Management Implications

Rather than perceiving market turbulence as a threat, agile organisations are in pos-
session of the necessary dynamic capabilities and the capacity to engage in politics of
meaningwith their customers and other stakeholders to exploit change as an opportu-
nity. To quote an old Chinese proverb: when the wind of change blows, some people
build walls whilst others build windmills. An agile perspective on strategic manage-
ment suggests that it is not so much the practice of Agile but the specific manner in
which it is exercised (e.g., team building process, ability to integrate customers) that
gives rise to dynamic capabilities that deliver competitive advantage. The implica-
tions for management suggest that development of anticipatory and reactive dynamic
capabilities foster team flexibility since the continual integration and reconfiguration
of resources both inside and outside of the team improves its ability to effectively
respond to change throughout the development process. Furthermore each capability
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comes into play at different stages of solution development. For example, reactive
capabilities are more important later in the process where investments in modular
architectures and integrated tooling pay off. On the other hand, anticipatory capabil-
ities are very project specific and rely heavily on learning, stakeholder involvement
and proactive behaviours (e.g., agile risk management) which should occur early on
in the project. The limits of anticipatory capabilities can perhaps be explained by the
fact that they generally focus on critical elements (e.g., concerns that arise in risk
identification workshops) rather than attempt to provide comprehensive forecasting.
Be that as it may, anticipatory capabilities affords late decision-making by which
time more accurate information may become available with which to manage issues.
The important point to bear in mind is the interdependence of anticipatory and reac-
tive capabilities which in unison give rise to team flexibility. Furthermore a state of
continual change requires a continuous readiness to engage in political debate both
within the organisation and with its stakeholders which requires a willingness to
confront and embrace controversy and to negotiate new legitimacy and meaning for
the organisation. The key facets of an agile manager are those of the entrepreneur
and challenger. Thus Agile alone, though no silver bullet, does embody the correct
spirit and approach with which to cope with change and drive forward innovation.

The suggestion that it takes a crisis to precipitate innovation is usually a reflection
of an uneven distribution of power and decision-making within an organisation that
causes it to only react once a tipping point has been reached. The alternative, an ener-
getic and continually self-renewing organisation, requires no sense of crisis in order
to engage in innovation. This is because the mindset and structure of the organisation
exhibits more balanced distribution of power married with an internal flexibility that
is capable of accommodating new initiatives on a continual basis. Indeed, flexibility,
a cornerstone to promoting innovation, requires a shift away from the elitist opinion
that good ideas must arise from specialist functions within the organisation (e.g.,
R&D or marketing departments) instead prompting efforts to leverage the entire
organisation in the search for solutions to real problems. Thus a manager must seek
to promote problem-solving of their employees by coaching and supporting them in
the search for solutions (e.g., provision of resources). Managers can be assisted in
this manner by broadening their own horizons through direct experience within their
teams, flexible modes of action that promote openness, and relinquishing the sense
of fear that may be felt when employees put ideas forward (e.g., some managers feel
that it is their prerogative to come up with the ideas and therefore feel undermined
when their employees come forward with suggestions). Thus managers may need to
question the role that their organisation (including structures that they themselves
have erected) have in stimulating or stifling flexibility and innovation.

More often than not there is a focus on innovation as a new product or service
development model and less on the management of innovation. To achieve this there
must be an ingrained sense of commitment to improving the quality of manage-
ment within the organisation and this often occurs through the adaptation of (the
more controlling) management processes (e.g., capital budgeting, project manage-
ment, people and performance management). For example, being clear about what
constitutes innovation in the context of the organisation and its markets, supporting
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innovation through resources (e.g., time, budget), training and mentoring managers
and staff in innovation, incubating, tracking and reviewing innovative projects are all
manners in which management can assist innovation and its translation into bottom
line performance. One approach to tackling management innovation is to focus on
big problems (i.e., those with the greatest scope for innovative thinking), actively
searching out new principles rather than attempting to apply existing ones (e.g., by
leveraging diversity, distributing decision-making and soliciting passion and inge-
nuity), deconstructing existing management orthodoxies (e.g., by challenging them
with alternate views) and exploiting the power of analogies (e.g., autonomy, self-
direction, servant leadership) [100].



Chapter 3
Financial Management

Abstract In spite of the economic claims made for Agile (e.g., enhanced return on
investment, cost risk management), financial and accounting aspects of Agile are
a relatively neglected topic (e.g., advice on accounting for capital and operational
expenditure, pricing models). Yet value delivery and economic risk mitigation lie
at the heart of Agile one of whose central tenet is the use of feedback loops to
validate and refine solutions. Moreover, the iterative and incremental structure of
agile projects directly contributes to improved rates of return owing to the frequency
of benefits enablement which improves the net present value of expected future cash
flows. It is therefore prudent to embed classical appraisal thinking into agile projects
(e.g., increment level assessment of return on investment) in order to demonstrate
value to the customer and to ensure that an appropriately agile contracting framework
and pricing model are in place that recognise the unique features of Agile whilst
permiting the learning that takes place within such environments to enhance value.

3.1 Introduction

Projects deliver value within an organisation [15] and for projects whose value is
defined in terms of revenue generation, project appraisal techniques play an important
role. Not all projects, however, are intended to be revenue generation vehicles. For
example, in the public sector projects may aim to deliver social benefits and in this
context cost, rather than revenue,maybe the primary driver. Such assessments usually
take place early on in the project (e.g., DSDM suggests that cost-benefit analysis
be done in the Foundations phase as described in Chap.4) and constitute part of
project selection at the portfolio and programme levels. There is, however, an inherent
uncertainty in such practices since they are based on forecasting future cash flows the
purpose of which is to compare the impact of expected future revenues against known
costs. To an extent Agile alleviates some of this risk through incremental delivery
which permits focus on shorter term certainties (i.e., where sufficient information is
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already available on which to base decisions) but otherwise appraisal techniques are
the same as for traditional projects, the most common of which include:

• Payback Period. This is defined as the period of time a project will take to return
funds invested in it. This measure is limited since it takes no account of future
profitability of the project beyond the payback period.

• Net Present Value. These factor in time value ofmoney to reduce all future expected
cash flows to a single point and use this calculation to determine if the project is
viable (i.e., if the net present value is greater than zero). This is considered one of
the most robust approaches to investment analysis but is subject to the uncertainty
of forecasting future cash flows.

• Internal Rate of Return. The Internal Rate of Return (IRR) is that effective com-
pounded rate of return which makes zero the sum of all future expected cash flows,
discounted to present day. The computation of the IRR can involve some compli-
cated algebra that yields a unique solution only in certain circumstances in order
for it to make sense (e.g., a project with an initial capital investment followed by
subsequent cash flows relating to costs and revenues but no sizeable decommis-
sioning costs). Projects are deemed acceptable if the IRR is unique and is higher
than the required rate of return reflecting the opportunity cost1 of the funds.

• Profitability Index. This accounting based index is defined as the net present value
of cash flows following the initial investment divided by the initial investment.
Projects are deemed acceptable if this figure exceeds one.

Considered in terms of investments, the return on investment metric ought also
to be used to assess emergent returns at regular intervals throughout the project
(e.g., on delivery of an increment). Formally, return on investment is defined as the
difference between the gains and costs of an investment divided by the investment
amount (though there are some minor variations on this formula). The challenge
with investments (especially in the IT sector [214]) is the determination of derived
benefit since often projects result in evolutionary change that translates into moving
targets from an appraisal point of view. Moreover sometimes the purpose of an IT
investment is either to reduce costs (referred to as cost displacement or avoidance) or
to improve the competitive advantage of business (e.g., creating a decision-making
capability based on data analytics) affecting the manner in which value is assessed
and evaluated. In general, however, in the commercial sector there is little point in IT
investment unless this results in improvements in how business is conducted that lead
to improved profits or returns on investment. Thus IT investment must be understood
in terms of the business processes and practices they support and this necessitates
a partnership of IT and business that is capable of agreeing what the final outcome
of a project should be and how benefits are to be measured (e.g., formulation of a
Business Case linked to Benefits Assessment as described in Chap.4). Such benefits
may be related to the efficiency of a business process expressed in cost or pricing
terms (e.g., more output for the same level of input), improved solution quality or

1 The opportunity cost is that amount which could reasonably have been expected to be made had
the funds not been used for the project.

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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simply higher morale amongst the workforce. Therefore, whilst an economic focus
prevails in this chapter, in practice any number of different metrics may be used to
assess benefits and value generation.

3.2 Beyond Budgeting

Parallel to developments in the agile community, there arose during the 1990s a set of
accounting based principles and practices collectively referred to as Beyond Budget-
ing [121] that challenged traditional performance management based on budgetary
controls (e.g., formulation of mission statements, strategic plans and programmes
and variance analysis). Central to this criticism of the budget process is that it is
too expensive and cumbersome and is not appropriate for dynamic and competitive
environments. Instead, Beyond Budgeting promotes techniques based on integrated
shared goals and values (e.g., Balanced Scorecard) and activity based accounting.
Intended to cope with fast changing environments this approach shares much in com-
monwith Agile and its own set of principles can be classified as follows in leadership
and process terms:

• Leadership Principles

– Customers. Focus everyone on improving customer outcomes, not on hierarchi-
cal relationships.

– Organisation. Organise as a network of lean accountable teams, not around
centralised functions.

– Responsibility. Enable everyone to act and think like a leader, not merely fol-
lowing the plan.

– Autonomy. Give teams the freedom and capacity to act, do no micro-manage
them.

– Values. Govern through a few clear values, goals and boundaries, not detailed
rules and budgets.

– Transparency. Promote open information for self-management, do not restrict
it hierarchically

• Process Principles

– Goals. Set relative goals for continuous improvement, do not negotiate fixed
performance contracts.

– Rewards. Reward shared success based on relative performance, not on meeting
fixed targets.

– Planning. Make planning a continuous and inclusive process, not a top down
annual event.

– Controls. Base controls on relative indicators and trends, not variances against
a plan.

– Resources. Make resources available as needed, not through annual budget allo-
cations.
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– Coordination. Coordinate interactions dynamically not through annual planning
cycles.

The connection with Agile becomes clear when one considers organisational par-
adigm of self-organisation built around, entrepreneurial and empowered teams, cus-
tomer involvement, autonomy and delegated decision-making including the freedom
of the team to select its own quality and performance metrics, solution development
methodology and control of funding (e.g., training, equipment). Moreover there is a
clear rejection in the Beyond Budgeting movement of planning over long timeframes
where insufficient information exists with which to make key decisions (e.g., setting
of annual budgets) in favour of more short-term adaptive controls. For example, the
annual budget cycle can have a debilitating effect on adaptive planning as the focus
shifts towards the tracking of deviations from a plan and away from responsiveness
towards customers needs. Crude measures such as the inclusion of a budget buffer
to accommodate unanticipated events do little to resolve this issue owing to their
fundamental misunderstanding of the underlying dynamics of change.

Performance management, considered here as a subdiscipline of management
accountancy, is concerned with the structure of incentive schemes and the evaluation
of performance. From an agile perspective, group rather than individual rewards
are preferred since the latter tends to distort behaviours within the group that act
against the interests of the organisation (e.g., non-sharing of information). Instead
schemes based on profit sharing or relative performance evaluation tend to find
more favour though their effectiveness does in part rely on positive group dynamics
and conflict resolution (e.g., tackling of social loafing). Use of benchmarks, key
performance indicators or subjective peer reviews are common in this context. In
situations where teams are not competing for the same internal resources there can
also arise positive interactions and knowledge sharing at the intra-team level that help
improve coordination across the enterprise thereby enabling integrated performance
management at higher levels.

3.3 Expenditure and Profit

Since profitability is a central concern of organisations it is necessary to understand
what profit actually is. At its simplest level profit refers to revenues less the operating
costs (e.g., salaries, facilities, expenses) incurred in acquiring them. However, the
accounting of costs within an organisation also makes accommodation for long term
liabilities that impact howprofit is reported. For example, usingwell defined financial
accounting rules the acquisition or upgrade of a major infrastructural component
may be charged over its nominal lifetime. The distribution of charges over longer
periods in this manner represents a consistent and fair assessment of situation since
otherwise a large charge would appear to wipe out the profits of period in which it
was incurred and thereafter seemingly play no further part in the economic fortunes
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of the organisation. Thus to determine profit the structure of costs (i.e., capitalisation
charges versus operational expenses) needs to be clarified.

Outgoings in projects (in particular those in the IT sector) can broadly be classified
as capital or operational expenditures.2 Although organisations have some freedom
concerning how to classify costs there are rules [126] to which they must abide. Gen-
erally speaking, operational expenditure covers non-asset generating activity such
as the assessment of whether or not a project should be initiated or costs incurred
deploying and operating increments. Operational expenses are incurred within the
current accounting period and are recorded on the income statement.3 Capital expen-
diture, on the other hand, covers work that results in an asset (e.g., software package)
or entities that must be acquired in order to support it (e.g., infrastructure), i.e., cap-
italised costs are incurred on assets that are not expensed in the period in which they
were created but rather are depreciated or amortised over time. These are recorded
in the balance sheet4 and the depreciation costs are recorded over future income
statements. Thus the central issue to determining which form of expenditure applies
is to consider what the outcome of an activity is and what implications this has
for ownership of the underlying asset. This helps resolve seemingly difficult issues
that arise in practice. For example, acquisition of software or upgrades to existing
infrastructure are capital charges whereas product support and maintenance (incl.
bug fixing) are operational expenses. Equally consumption models may impact on
this classification (e.g., SaaS is considered an operational expense since the asset is
not on the balance sheet of the organisation using the service).

Most agilemethodologies have difficulty in determining the point of capitalisation
in their projects owing to the lack of clear boundaries that delimit capital and oper-
ational activities. In some respects DSDM provides a potential means of addressing
this issue since it employs a phased model that enables such a separation of capital
and operational expenses. This model, described in Chap.4, segments the solution
development process into Feasibility, Foundations, Evolutionary Development and
Deployment phases sandwiched between Pre- and Post-Project phases. Most activ-
ities in the Evolutionary Development phase could in theory be considered capital
charges whereas all other phases are mostly concerned with operational expenses
as indicated by Fig. 3.1. Difficulty arises though in the explorative nature of Agile
(e.g., prototyping) whose activities are generally expensed (e.g., prototyping and
modelling that occurs during Evolutionary Development) suggesting perhaps that a
percentage-based allocation should be used such as capitalising the Consolidation
and Refinement subphases of a structured Timebox (see Chap. 4) as illustrated in
Fig. 3.1.

2 Capital and operational expenditures are often abbreviated to CAPEX and OPEX respectively.
3 The income statement is an account of all revenues and expenses during a specific period of time
(e.g., over the course of a year).
4 The balance sheet lists all of the assets and liabilities of an organisation at a specific point of time.
Assets are resources of net positive economic value that are owned or controlled by the organisation
and liabilities are outstanding obligations that imply the transfer of funds or a commitment to provide
goods or services.

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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Fig. 3.1 Possible Partition of Capital (CAPEX) and Operational (OPEX) Expenditure for DSDM
Projects. Adapted from [73]. Reprinted and modified with permission

The Scaled Agile Framework®argues that most asset evolving activity occurs
on the Agile Release Train, a long lived group of agile teams working together to
deliver programme level value, to which a number of dedicated support roles (and
their related costs) are assigned [225].Accordingly capitalisation at theAgileRelease
Train level may be expressed as a crude percentage of overall activity or be broken
down to the epic and user story level once initial spiking has concluded that the
work should be undertaken. Either story points or time may be used as the basis of
allocation. This ensures separation of feasibility from implementation though other
activities still remain that require specific treatment depending on the circumstances
of the project (e.g., architectural epics and spikes). Applying similar principles to
other methodologies (e.g., Scrum, XP) it is conceivable that a means can be found to
account for costs though not without some burden on the team in terms of reporting.

In practice most product development organisation simply expense their costs
(e.g., software development) whereas internal IT departments may use either form
of classification as appropriate provided that this is done consistently. In the final
analysis, taxation is often a consideration since expensing costs means that they
are accounted for earlier and can be included in the profit calculation on which tax
is based leaving some to suggest that capitalisation may appear to give an inflated
impression of profits. It is therefore fair to say that profit is a matter of (accounting)
opinion and thus care should be taken when using accounting based metrics to assess
(agile) projects since these are strongly influenced by changes in the application of
accounting principles (e.g., nature of amortisation or use of depreciation model).



3.4 Project Appraisal 63

3.4 Project Appraisal

Capital budgeting is concerning with the assessment of project viability against
predefined criteria (with particular emphasis on the future value generation potential
of a project) in order to determine where best to deploy a firm’s limited resources and
capital [63]. Since investment funds are capable of attracting interest over time, the
timing of cash flows becomes relevant for investment decisions. Time value ofmoney
refers to the notion that present day funds are more valuable unit-for-unit than the
same amount at a future point in time owing to their ability to accrue interest. Thus
if an amount is capable of earning ten percent per annum then ninety cents today is
equivalent toe 1 one year from now5 since ninety cents today invested at ten percent
per year amounts to approximately e 1. The premise of time value for money is that
there exists an expected rate of return that remains constant for the period in question.
In the corporate context this rate is usually linked to the weighted average cost of
capital which broadly refers to the average of costs of financing an organisation (or
departmental unit therein) based on its capital structure (i.e., the extent to which it is
funded through a combination of equity and bonds). It follows that an organisation
will therefore want to invest in projects that deliver a higher rate of return than that
which represents its own financing or opportunity costs. Accordingly, the timing
of cash flows of projects must be assessed in terms of a discount factor based on
the weighted average cost of capital though in practice this rate is often adjusted as
appropriate (e.g., to account for real rates of interest, inflation or to include a risk
premium).

Capital budgeting involves the computation of future net cash flows based on
expected revenues less costs (incl. working capital) all of which is discounted back
to present day values. Thus projects will be approved if they are deemed to be
capable of contributing a net positive value to the bottom line. When considering
what constitutes a cash flow from a capital budgeting perspective there are a number
of subtle details that must be taken into account (e.g., exclusion of sunk costs,6

handling of marginal costs and the treatment of tax). Though important in practice
these will not be considered in detail here owing to their technical and operational
character and the fact that they are treated in entirely the same manner in agile
projects as in traditional ones. The basis of net present value calculations is to divide
the future into equal time periods (e.g., iterations) and to discount back net cash
flows to the present day. Thus if a net amount of CFi is realised in period i and the
expected period rate of return is r then its contribution to the net present value is

NPVi = CFi

(1 + r)i

5 This calculation is derived by 0.9 ≈ 1
1.1 .

6 Sunk costs are those incurred before the decision-making process and which are not materially
affected by the outcome of the decision.
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Fig. 3.2 Net Present Value of Project Cash Flows. Published with kind permission of © Alan
Moran 2015

Fig. 3.3 Net Present Value Profile for an Agile Project. Published with kind permission of © Alan
Moran 2015

or in other words an amount NPVi today invested in a compounded fashion for
i periods of time at rate r would accrue in value to CFi which is just an alge-
braic reformulation of the above expression. Note that the expected rate of return is
assumed to remain constant throughout and if this rate is annualised but the periods
over which cash flows are measured are not, then the value of r needs to be appro-
priately adjusted.7 The net present value for the project is the sum of all net present
contributions of future cash flows as indicated in Fig. 3.2.

Figure3.3 illustrates the NPV profile (i.e., a graph of project NPVs over a possible
range of rates of return) for an agile project with an initial investment, project and
post-project net cash flows over the finite lifetime of the solution but excluding
decommissioning costs.8 Analysis of the capital budgeting structure indicates that

7 By way of example an annualised rate of return, r , equates to a compounded monthly rate of

return of 1 − (1 − r)
1
12 .

8 Decommissioning costs for some projects can be sufficiently significant to alter the shape of the
NPV profile e.g., costs of taking a nuclear plant out of operation.
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the NPV profile is influenced by the frequency of delivery of revenue generating
increments and the distribution of benefits that each enables. This suggests that
prioritising the most valuable increments first and releasing on a frequent basis will
positively impact return on investment. Moreover, this also has the effect of pushing
up the internal rate of return for an agile projectwhichmeans that the decision to invest
in such projects may continue be taken under increasingly more demanding expected
rates of return thereby diminishing the basis for rejection of project proposals (see
the shaded region of Fig. 3.3). By contrast a traditional project that delivers all its
benefits on completion of the project (indicated by the dashed line in Fig. 3.3) fares
less well and cannot be accepted at higher rates of return.

Another feature that emerges from agile project appraisal is the ability to continu-
ally assess return on investment with each increment delivered and to seek validation
from the marketplace on the achievement of project objectives. Thus if a project
does not appear to be meeting its targets then this feedback can provide validated
grounds for cancelling a project rather than committing additional funds needlessly.
This requires that there is adequate governance in place (e.g., the use of review points
and benefits assessments exercises as outlined in Chap. 6) and that an incremental
approach to determining return on investment is included (i.e., computation based
on cumulative gains and costs of each increment using realised accounts once these
figures have become available). Thus Agile in combination with appropriate gov-
ernance and financial appraisal approaches provides a means of risk managing the
delivery of value [101]. For example, there may come a point in the project where
a decision must be made as to whether or not to continue (see the circle in Fig. 3.4)
by which time certain benefits have already been realised. Thereafter the solution
may remain in service (albeit without further development) and continue to accrue
benefits, though it cannot be ruled out that market forces will not act in an adverse
manner (e.g., a deterioration in the prospects of the target segment or entrants of

Fig. 3.4 Agile Value Curve. Published with kind permission of © Alan Moran 2015
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new competitors with alternative solutions). On the other hand, a decision may be
made to continue the project leading to a new increment that may offer additional
new net benefits though owing to the prioritisation of value these are likely to be
marginal when compared to those benefits already gained. Thus in the context of
agile projects it makes sense to continually seek validation for ongoing efforts and to
question whether or not there are opportunity costs involved by not engaging in other
ventures. Either way, this is the point at which future investments must be reassessed
against anticipated rates of return in order to determine if the pursuit of new value is
still warranted.

3.5 Agile Contracting and Pricing Models

Inspired by the need to have certainty before committing to an undertaking many
contractual arrangements fail to acknowledge the need to incorporate room for learn-
ing in projects. Consequently traditional approaches have focused on creating full
up-front specifications replete with estimates on the basis of which costing or pric-
ing is to be determined. This places considerable restriction not only on necessary
changes that arise as a clearer understanding of project objectives and tasks is gained
but also the changing circumstances of the external environment that may force a
re-evaluation of the premises on which the project is based. Agile contracting, a topic
about which most methodologies are surprisingly mute, must therefore address such
matters in a manner that protects the flexibility of the underlying methodology but
also points to obligations rather than pre-defined rigid outcomes. Such contracts may
place more emphasis on the project outcome and vision, accommodation of learn-
ing, governance and risk and the nature of relationships and practices in the project.
For example, there may be requirements concerning the formulation of acceptance
criteria and obligations in terms of their verification and validation. Finally there
should be a capping of total costs and an exit mechanism for situations where the
contractual flexibility is unable to cope with conflict resolution.

There aremany candidate pricingmodels available several ofwhich are applicable
to agile environments with only minor adaptations. For example, pricing based on
time and materials is common and requires no alteration for agile projects whereas
unit based pricing merely needs to be framed in appropriate terms (e.g., user story or
epics). Alternatively more creative practices can be applied such as linking pricing
to the delivery of value based on the end-usage of the increment. Where fixed priced
models are applied it is common to add a risk buffer (e.g., ten percent of costs)
to cater for unanticipated change which might be linked to team level metrics (e.g.,
velocity). There is, however, a prevailing view in the agile community that fixed-price
contracting is incompatible with the agile approach though much of this criticism
is linked to the manner in which scope becomes a fixed project parameter. Using
the DSDM approach (as described in Chap.4), it is, however, possible to fix quality,
time and price but leave scope a variable. This admits sufficient flexibility with
which to build trust between client and supplier especially given that progress can

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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be tracked at the incremental level with a sufficiently robust governance and risk
management framework. Thus the resolution of the fixed-price dilemma requires
more than simply adapting the existing contracting culture and involves ensuring
that adequate structure and governance is in place in the agile environment.

3.6 Management Implication

Agile has implications well beyond the technocentric circles of solution development
that impinge on how management is understood in terms of performance and finan-
cial accountability. It finds resonance with the Beyond Budgeting movement that
challenges the traditional budget process on grounds comparable to those that seek
to question traditional product development. Together both contribute significantly
to the debate on how an organisation should align values, efforts and rewards.

From an accounting point of view the need to categorise costs (e.g., capital and
operational expenditure) can impose significant burdens on agile teams that threaten
to reduce their value generating potential. Some methodologies, however, admit the
possibility of structural classification of costs that may be in line with wider account-
ing guidelines and practices (e.g., DSDM phased model and structured Timeboxes)
thereby offering a non-intrusive means of accounting for costs. Such matters are
important only insofar as profitability features in the assessment of Agile (e.g., use
of profitability index as a project appraisal technique) though care needs to be taken
to ensure these are not conflated with other stakeholder concerns (e.g., investors’
desire not to overstate profit by using capitalisation charges or internal wishes to use
operational expenses to reduce tax burdens). The use of net present value calcula-
tion of anticipated future net cash flows based on percentage enablement of benefits
(without reference to accounting constructs) therefore remains a sounder means of
appraising agile projects.

An analysis of NPV profiles of agile projects suggest that from a financial per-
spective prioritisation of value and delivery of frequent (revenue generating) incre-
ments afford higher rates of return, contribute positively to the bottom line and
improve return on investment metrics. Furthermore, the validatory feedback enables
sound decision-making in respect of continuation of projects assessed in the light
of whether or not the anticipated new net benefits are in line with expected rates
or return or if the opportunity costs of deploying teams elsewhere would suggest
otherwise. Indeed this is a central principle of the DSDM approach (see Chap. 4) that
advocates focus on business need together with on-time delivery. Finally, proactive
governance and riskmanagement measures ensure an appropriate balance of risk and
reward throughout the project. This enables threats and opportunities to be identified
and managed appropriately thereby avoiding wasteful deployment of resources and
enabling exploitation of emergent opportunities. Avoiding locking funds in projects
that delay the timing of cash inflows means that smaller amounts of funds can be
distributed more effectively over multiple projects though the promise of a multiplier
effect wherein projects achieve paybacks within the solution development period are

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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perhaps less convincing in all but exceptional cases. This, notwithstanding, the pri-
mary objective of maximisation of value and continual pursuance thereof can still
be better achieved by the approach and frameworks offered by agile environments.

Most discussions concerning agile contracting remain framed by the traditional
concept of a Waterfall style process wherein feasibility, specification and estimation
provide the basis for contractual terms and conditions. This is a search for a false sense
of security that is resolved by adapting existing contractual frameworks and pricing
models to reflect the reality of uncertain outcomes, changing business environment
and the necessity of cultures of trust and learning. Amending such arrangements
requires an agile environment that supports iterative compliance measures and thus
can only be achieved within an appropriate governance and risk management con-
text. Ultimately, however, the success of project can seldom be found in a tightly
worded contract but rather in the trust and integrity built up in the relations of the pri-
mary participants derived from a focus on business need, on-time delivery of quality
solutions and continuous communication and collaboration.



Part II
Implementation

Amongst the myriad of agile methodologies, DSDM stands out as that approach
most focused on being a vehicle of strategic implementation founded on agile
programme and project management principles. It is therefore fitting to critically
review DSDM in detail and consider how it contributes to a wide range of issues of
concern to management including governance, quality and risk. Some attention is
also afforded to configuration management as a holistic alternative to the wide-
spread practice of assessing projects using performance metric bundles.



Chapter 4
Agile Project Management

Abstract This chapter considers the major elements of agile project management as
perceived through the lens of the DSDM Agile Project Framework (which is related
to DSDM Agile Project Management though there are significant differences). The
introduction of this framework forms the basis of discussions elsewhere in this book
concerning how wider matters including governance, quality and risk ought to be
tackled in the agile context (though other disciplines covered in this book such
as configuration management feature less prominently in the DSDM Agile Project
Framework). Owing to the existence of an extensive body of literature concerning
specific practices and guidance it is not necessary here to delve into operational
details. However, where appropriate the standard DSDM literature is complemented
with wider perspectives (e.g., agile success factors, role conflicts and compatibilities,
implicit self-organisation roles) so that even the reader already familiar with DSDM
may yet discover some new insights.

4.1 Introduction

As the first truly agile methodology and one of the only approaches with a focus on
agile project management, DSDM [56, 70–73, 185] is perhaps best understood as a
framework into which daily agile working practices can be structured and embedded.
Its philosophy, principles and practices work together in concert to form an iterative
and incremental basis for the creation and delivery of value.Whilst there is much that
ought to be familiar to a traditional project manager it is its nuances and emergent
driven practices that reveal its true agility.

The DSDM philosophy expounds the notion that business value emerges through
communication and collaborationwithin an iterative and incremental approach based
onfirm foundations that delivers solutions to awell-defined level of quality andwithin
a specific timeframe. This balance of control and autonomy is achieved through del-
egated decision-making within empowered teams operating to pre-defined gover-
nance guidelines. Understanding the transactional nature of power and embracing
an adaptive planning approach enables such projects to cope much better with the
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Fig. 4.1 DSDM Philosophy
in terms of Principles,
Process, People, Products
and Practices © DSDM
Consortium 2014. Reprinted
with permission

inevitable change and risk that arise. Figure4.1 illustrates the key features of the
DSDM philosophy.

• Principles. Eight principles articulate the core elements of the philosophy in terms
of focus on business need, on-time delivery, collaboration and communication,
incremental and iterative work practices, a non-compromising stance on quality
and the need to demonstrate control. These principles operate in concert and are
reflected in the project activities (e.g., solution development, qualitymanagement).

• Process. A full lifecycle model that describes the transitions through phases that
enable iterative and incremental practices to shape solution delivery.

• People. Facilitation of communication, support of collaboration and the compo-
sition and distribution of skills within project teams define the people parameter.
These focus on creating synergies that are to be found in heterogeneous teams
empowered to organise themselves.

• Products. A set of evolutionary and milestone artefacts cater for different project
perspectives (e.g., solution development, managerial control, governance over-
sight) which when combined ensure that the solution evolves as intended.

• Practices. Structured techniques and activities (e.g., workshops, MoSCoW priori-
tisation, iterative development) that capture and express the underlying principles.
These can be employed alongside the wider agile toolkit (e.g., refactoring, pair
programming) as needs dictate.

The approach is conditioned by an ethos of common sense and pragmatism based
on application of judgement and the taking into account of situational circumstances
and their immediate practical consequences. In taking this stance, DSDM is clearly
attempting to ensure that its processes do not undermine the very precedence of indi-
viduals and interactions over tools and processes that Agile promulgates. Although
not unique to agile, many an attempt to formalize working practices has simply led
to a blind adherence to theory over situational practice that has led to a culture of
methodological tribalism.

DSDM turns the traditional project triangle (of time, cost and scope) on its head
(see Fig. 4.2) by introducing fixed delivery timeframes (known as Timeboxes), fix-
ing cost early on in the project (i.e., during the Foundations phase), setting quality
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Fig. 4.2 Traditional versus DSDM Perceptions on Project Variables © DSDM Consortium 2014.
Reprinted with permission

expectations from the outset and only permitting feature scope to vary. It must be
said that the success (measured in project appraisal terms) of agile projects does owe
much to this inherent flexibility. With the focus on feature scope, a forced ranking
approach to requirements prioritisation1 seems less appropriate thus necessitating a
more flexible classification such as MoSCoW2 to ensure that incremental delivery is
addressed in a more discerning manner reflecting the most pressing needs of busi-
ness. Indeed, the traditional belief that all project variables can be fixed is largely
an illusion that fails to accommodate change or risk in a realistic manner. This is
owing to the lack of active learning whereby estimation of effort is validated through
experimentation and experience. Thus if estimation is found to be at fault then the
entire premise of the “golden triangle” (of scope, time and cost) is undermined.

The DSDM principles are intended therefore to guide the team in its attitude
towards working in agile projects. It is therefore to be expected that adherence to all
principles is required in order for the full benefits of DSDM to be realised.

• Focus on the business need. Projects exist to service business needs in a timely
fashion. Establishing a clear understanding of business goals and priorities and
ensuring that continued support and commitment of all stakeholders is present
constitute the key elements of this principle.

• Deliver on time. Since the agile project framework employs timeboxed practices,
this principle implies that delivery should be accordingly structured and that time-
boxes (and by implication deadlines) should not be extended. Thus with time (and
quality and cost) fixed, scope becomes the only project variable.

1 The classical example of forced ranking of requirements is the Scrum Product Backlog.
2 MoSCoW is a common prioritisation acronym for Must, Should, Could and Wont.
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• Collaborate. Fostering greater understanding through collaborative builds com-
mitment and engagement. This principle advocates the breaking down of insti-
tutional barriers (e.g., co-location of integrated and heterogeneous teams where
possible, empowerment through delegated authority practices and the establish-
ment of a “one team” culture).

• Never compromise quality. Once expectations concerning quality have been estab-
lished, they feature as a binding element of the project that require adherence and
validation throughout. DSDM stresses the importance of quality not becoming a
collateral casualty of other project variables (e.g., cost, time) though it does not
suggest that the highest level of quality need always be attained.

• Build incrementally from firm foundations. The determination of an optimal solu-
tion often requires periodic revalidation of project assumptions to ensure ongo-
ing viability of the proposed solution. Accordingly, the project lifecycle model
provides for feasibility studies and other opportunities with which to lay a firm
foundation for the project. Experience suggests that time spent in these phases is
well invested.

• Develop iteratively. DSDM argues against specification stockpiling (e.g., full up-
front designs) and appreciates experiential and learning effects that take place
during the evolution of requirements whilst also acknowledging that change (e.g.,
newbusiness priorities) often impinges on a project. Thus, the presence of feedback
loops, the practice of adaptive planning and the culture of embracing change are
all present in the process. Practices such as iterative development are particularly
well suited for explorative development situations where understanding arises in
an emergent manner.

• Communicate continuously and clearly. This principle endorses a range of com-
municative practices (e.g., stand-up meetings, facilitated workshops, modelling
and visualization) that emphasize direct experience and human interactions over
“colder” forms of communication (e.g., written specifications) and whilst these
are not excluded their usage is curtailed to what is necessary and appropriate.

• Demonstrate control. Whilst preferring self-organisation and empowerment,
DSDM nonetheless understands the value of project governance and the need to
demonstrate control in a project. Multiple level adaptive planning and tracking of
progress in terms of deliverables rather than ancillary project artefacts are typical
practices in this context. Agile tracking and reporting (e.g., burndown charts, Team
Boards) provide good examples of open, adaptive and people-centric artefacts that
are found to be highly effective in practice.

Compared to other project management frameworks there is some similarity
in terms of principles (and the practices derived from them). For example, the
PRINCE2®3 advocacy of continued business justification anticipates the need for
revalidation of the business case throughout the project lifetime which together with
its learning from experience (e.g., the transfer of lessons learned between projects)

3 PRINCE2®, which stands for PRojects In Controlled Environments, is a traditional project man-
agement framework that adopts a phased though not necessarily incremental approach to product
development.
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mirrors some of the elements of the focus on business need, iterative development
and communication principles. Other PRINCE2® principles (e.g., defined roles
and responsibilities, tailoring of the project approach) are not explicitly cited as
principles in DSDM though their practice is clearly evident elsewhere (e.g., role
structures discussed later on). Similar remarks apply to the Project Management
Institute® advice concerning commitment to project goals andpractices [212].Where
both PRINCE2® and PMI® differ is in their principled adherence to phased delivery
(e.g., management by stages and exceptions) and their overriding control structures
that favour delegation of authority at the cost of team autonomy (e.g., requiring fre-
quent approvals and limiting the scope of team level decision-making). Close inspec-
tion of such approaches thus reveals little of the empowerment or self-organisation
culture that is known to enhance team commitment andmotivation. Moreover, whilst
a staged approach does not mean that a project must adopt a Waterfall stance, there
is a tendency towards this direction in some traditional practices (e.g., the grouping
of work in technical stages as defined by specific skill sets [196, Chap. 10]).

This is of course not to say that traditional frameworks cannot be successfully
combined with agile either as part of a transition strategy towards more Agile ways
of working or as a practice in itself [260]. Indeed the DSDM Agile Programme
Management Framework makes explicit accommodation of both agile and non-agile
practices. However, there are challenges to be found in the movement away from
top-down direction, the fostering of a genuine culture of trust and respect and relin-
quishing of the need for written tracking and status reports in favour of more open
and effective lightweight forms of communication. In this respect, the DSDM Agile
Project Framework appears to strike a healthy balance between necessary control
and governance of projects whilst at the same time enabling sufficient empowerment
for team members to engage effectively.

There has been much investigation into what constitutes success factors in agile
projects. This has revealed that a corporate culture of mutual trust and cooperation
is perhaps the most dominant success factor during the adoption phase of agile
processes (i.e., when organisations are transitioning to agile) though its continual
presence thereafter also helps.Anothermajor factor is training and education founded
on a culture of learning. Indeed, there is mounting evidence that the explorative and
learning nature of agile processes is acutely suited to innovative environments and is
believed to contribute significantly to the competitive advantage of an organisation
(see Chap.2). Moreover, organisations that successfully capture and share the tacit
knowledge of their employees (e.g., collaborative practices such as pair development,
internalization of experiences in the form of retrospectives) appear to particularly
excel with agile approaches. Within the specific context of DSDM a number of other
factors have been proposed:

• Embracing the DSDM Approach. As might be expected, an understanding of and a
commitment to the DSDMapproach is an inherent success factor in its application.

http://dx.doi.org/10.1007/978-3-319-16262-1_2
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This is particular true for organisations transitioning from existing frameworks
whose language and approachbear some resemblance to theDSDMmethodology.4

• Effective Solution Development Team. This is a composite factor that comprises
of the following elements:

– Empowerment. This encompasses the extent to which decision-making is del-
egated which is often set out during the Foundations phase (e.g., ability of the
Solution Development Team to make changes to the implementation but not
the scope of a requirement). A key criterion in the assessment of this factor
is timeliness of delivery and the absence of the need for continual approvals
to higher authorities. Indeed systems thinking (see Chap.1) suggests that such
communication channels introduce delays into decision-making processes that
may impair the quality of decisions made. Thus the central paradigm of self-
organisation (see Chap.10) features strongly in this success factor.

– Stability. Agile thrives on implicit knowledge exchanged through direct expe-
rience [256] and rich communication channels [50, Chap.3] both of which are
collectively weakened in the presence of team churn.

– Skills. As a collective the Solution Development Team must possess the nec-
essary skills to be able to deliver the solution. The ideal of a T-shaped skilled
individual (as described later in this chapter) who possesses good communi-
cation skills applies here though the wider set of social skills beyond mere
communication also plays a crucial role (as described in Chap.11).

– Size. In keeping with most agile methodologies the optimal Solution Develop-
ment Team lies between five and nine individuals though this figure excludes
external advisors (e.g., Advisors and Coaches as well as the project level roles
that shape and co-ordinate the project). It is generally believed that communi-
cation overhead is directly proportional and individual effectiveness inversely
proportional to team size [50, Chap. 4].

• Business Engagement. The separation of business and technical solution activities
and personnel appears to arise in non-agile environments where a staged approach
is adopted (e.g., business defines requirements followed by a stage of their techni-
cal implementation) though this is an organisational rather than a methodological
issue. Indeed, the absence of business during solution development creates sub-
stantial risk in terms of understanding of requirements and timely delivery of the
correct solution:

– Commitment of Business Time. It is considered essential that business allocate
time for the project whether this be in the early phases where the vision and
high-level requirements are set out or later on when it comes to detailed analysis
and validation. Ultimately this is a matter for project governance through which
business can demonstrate its commitment to the evolving solution and provide
assurance of its continued validity.

4 At times DSDM is phlegmatic about the manner in which the methodology is complied with,
suggesting that whilst the entire methodology can be used some of the time, some of it can be used
all of the time.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
http://dx.doi.org/10.1007/978-3-319-16262-1_10
http://dx.doi.org/10.1007/978-3-319-16262-1_11
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– Active Involvement of Business Roles. Involvement of business roles often
implies their physical presence within the Solution Development Team though
this brings a mixture of advantages and disadvantages.5 This notwithstanding,
the availability for clarification of business roles at all times is a major benefit
to decision-making and productivity

– Supportive Commercial Relationship. This factor applies particularly to relation-
ships that are subject to contractual conditions (e.g., the integration of external
suppliers)where caremust be taken not to burden the processwith arduous terms
of agreement (e.g., the injection of delegated authority approval processes).

• Iterative Development, Integrated Testing and Incremental Delivery. This factor
best expresses the value of feedback loops that support the evolving solution and
its assessment of fitness for purpose to ensure a manageable transition of the
solution into usage. As a risk mitigation measure its capacity to adapt to changing
circumstances and apply corrections where deviations from expected outcomes
are encountered is also widely acknowledged in agile circles.

• Transparency. The clearest sign of progress is a (partially) working solution and
it is this measure of delivery that agile methodologies, including DSDM, prefer.
Supporting metrics may also be employed where these make sense and this can be
further enhanced by project configuration management, a discipline described in
some of the DSDM literature though no longer formally part of the DSDM Agile
Project Framework. Common metrics in IT projects include test coverage of code
expressed as a percentage of total code or key indicators of quality based on static
code analysis. Despite their technical intricacies, reasonable targets can still be set
(e.g., on the basis that more testing reduces the likelihood of undetected defects,
one might aim for 50% test code coverage). Agile is replete with lightweight and
meaningful transparency tools that can also be deployed in almost any project
setting (e.g., the most common transparency tools include Kanban boards and
burndown charts).

4.2 Core Practices

Whilst employing a wide range of techniques found in many other agile method-
ologies, DSDM places particular emphasis on a core set of techniques which are
outlined in this section. These include Workshops, MoSCoW Priorisation, Iterative
Development, Modelling and Timeboxing.

5 The value of osmotic communication, e.g., the benefit of overhearing relevant conversations,
must be balanced against the disadvantage of drafting, i.e., hearing of unwanted and perhaps noisy
information that colocation brings with it.
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4.2.1 Workshops

A workshop6 is a meeting with clearly defined objectives wherein participants,
gathered together for a common purpose and who may be supported by an inde-
pendent facilitator, engage in discussion in order to solve problems, generate ideas
or determine courses of action. Facilitation requires distinct roles (as described in
Appendix C) for workshop ownership, organisation and facilitation and where nec-
essarymaintaining a record of decisions and unresolved issues. The facilitator should
never be the topic owner and the topic owner should not be permitted to frame to steer
the discussion towards a predefined outcome. Workshops usually require sufficient
numbers of participants to be effective in terms of group dynamics (a commonly
cited minimum is four) but can be very large complex events involving over a hun-
dred people and using several co-facilitators. Participation in the elaboration of ideas
and solutions engenders commitment and motivation towards their realisation and
can help mitigate misconceptions and misunderstandings that hamper the solution
discovery process. The presence and immediacy of appropriate participants along
with the verbal nature of discussion contributes to highly effective communication
assisting the building of consensus and the clarification of issues. Finally, workshop
events can build team spirit and even energize a project as a collective actionable
consensus emerges.

There is no single way of being an effective facilitator though the popular
taxonomy of hierarchical (i.e., directing the process and leading from the front),
co-operative (i.e., sharing power, enabling and guiding) and autonomous (i.e., cre-
ating the conditions to support the group) is commonly used to classify approaches.
Although there exists circumstances in which each may be considered to be the
preferred mode, clearly the co-operative and autonomous modes are better suited
for agile environments [104]. Irrespective of approach a facilitator must be capable
of organising and planning the event, helping the group establish a common mean-
ing and understanding, challenging held views and behaviours, dealing appropriate
with emotional responses and creating a climate of trust, respect and integrity. At
a personal level facilitators must project confidence with an assertive but respectful
attitude and may employ deep listening techniques7 in order to be in a position to
correctly capture the views of the group. Furthermore, a facilitator must be capable
of observing and responding appropriately to individual behaviours and signals (e.g.,
interpreting body language) whilst permitting the group themselves to find the solu-
tion to their problem (e.g., allowing time for discussion). Not infrequently conflict
will arise in facilitated workshops which may either be attributed to the topic at hand
or the personalities involved in the discussion. Conflicts may therefore be categorised
as cognitive (i.e., intellectual points of discussion concerning the topic at hand) or

6 Whereas the DSDM Agile Project Framework refers to workshops, earlier versions of DSDM
(e.g., Agile Project Management) referred specifically to facilitated workshops as a core practice.
7 Deep listening is an interview technique wherein the questioner engages fully in listening to
responseswithout attempting to judge themor control the direction of the conversation. This requires
not only letting go but also an air of calmness and open reception towards the other party.
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affective (i.e., tensions arise from conflicting personality traits). Less important than
the conflict itself is it origins (e.g., cultural, political, different backgrounds, expe-
rience or perspective) and it falls to the facilitator and participants to constructively
work through such matters or deal with them outside of the workshop if necessary.

4.2.2 MoSCoW Prioritisation

MoSCoW prioritisation chiefly applies to all requirements and tasks but can also be
used for acceptance criteria, tests and other related artefacts and activities each of
which can be classified in terms of Must (e.g., inability to deliver would constitute
failure, may be considered unsafe, illegal or not viable), Should (e.g., important
though not vital, there exists a workaround if not present), Could (e.g., desirable
though less important, lesser impact on omission) and Won’t (e.g., considered out
of scope for the timeframe under consideration). Stipulating litmus test rules for
MoSCoWcategories is considered a best practice. For example,were an itemnot to be
delivered the response of which would be to cancel the project, then the classification
as Must is to be deemed appropriate. Escalation paths and decision-making capacity
should also be agreed early on in the project. The set of all Must items constitutes
the Minimum Usable Subset and ought to make up approximately sixty percent of
the timeframe effort. Note that it is a common mistake, symptomatic of lack of
requirements decomposition, that most if not everything is classified as Must. The
Should items usually contribute a further twenty percent of the effort leaving the
remaining Could items to act as contingency in planning8 (see Fig. 4.3). MoSCoW
prioritisation applies at project, increment and Timebox levels andwhere appropriate
care should be taken to take sensible account of the impact of dependencies (e.g.,
a Should item that depends on a Must item requires priority escalation) and testing
(e.g., where prioritised testing is employed).

4.2.3 Iterative Development

Iterative Development concerns the emergence of a solution of known business value
wherein each cycle brings the realisation of that value progressively closer. DSDM
encourages the cycle of Thought, Action and Conversation as described in [73]. The
term cycle refers to the traversal of solution development activities (i.e., there may
be several cycles within a Timebox) wherein a conversation is initiated on the basis
of what needs to be done and how this will be achieved and reviewed. Conclusion of
a cycle may result in a solution of acceptable quality or may trigger a new cycle to
continue working on the emergent solution. The manner in which conversations take

8 In earlier versions of DSDM there was an explicit identification of Must and Should items with
the Business Case though this link is rather more implicit in the DSDM Agile Project Framework.
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Fig. 4.3 Breakdown of MoSCoW Categorised Items © DSDM Consortium 2014. Reprinted with
permission

place may vary choosing to focus on requirements (e.g., conducting conversations
around functional, non-functional or usability aspects) or on solution architecture in
terms of delivery on a horizontal, vertical or combined basis. Whilst horizontality
refers to the delivery of the solution by layers resulting in a visible solution only
when the final layer is complete, verticality refers to the delivery of solution slices
through multiple layers resulting in partial solutions. Combined, on the other hand,
refers to any appropriate combination of horizontality and verticality such as alternate
delivery of thin horizontal slices to ascertain breadth together with vertical slices to
delivery functional features.

4.2.4 Modelling

Modelling refers to the representation, simplification, abstraction and consistency
checking of concepts through the use of models, prototypes or mock-ups.9 As a
learning process it solicits clarification and builds consensus around emergent solu-
tions through the articulation of intended outcomes (e.g., architectural or process
diagrammes, storyboarding, scaled models). In this context it is worth bearing in
mind that the common interpretation of an architectural spike is that of a model

9 These remarks concerning models apply equally to the capture of current and future states of the
system.
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intended to gain deeper insights but which will not be used as part of the final solu-
tion i.e., it is a throw-away learning construct. Modelling occurs in the context of its
intended audience and must therefore take account of the relevancy of information
(in the solution domain), its functionality (e.g., in terms of features and processes),
locality (e.g., context of business operations), significance of events (incl. timeliness)
and the business objectives and strategy as they relate to the project. In terms of the
process phases, it is likely that Feasibility requires some degree of prototyping to
better understand the implications of proposed designs and that these are developed
into high-level process and architectural descriptions during the Foundations phase.
Thereafter most modelling occurs at a tactical level during Evolutionary Develop-
ment withminimalmodelling duringDeployment (e.g., infrastructural or topological
models).

4.2.5 Timeboxing

A Timebox is the name given to an iteration in DSDM. Each increment contains one
or more Timeboxes each of which is defined as a fixed time period with well defined
objectives the result of which is assessed in terms of outcomes rather than completion
of task based activities. Generally speaking a Timebox is a two to fourweeks duration
exercise peppered with review points in the case of structured Timeboxes (i.e., one
review on completion of Investigation, Refinement and Consolidation as described
below) during which solution quality and quality assurance is conducted (see Chap. 7
for a discussion of these terms). There are two forms of Timebox, the structured
timebox, depicted in Fig. 4.4, and the free format Timebox shown in Fig. 4.5.

In DSDM the structured Timebox is broken down into parts, each of which
involves specific functional activities and is concluded with quality or review related
measures:

Fig. 4.4 DSDM Structured Timebox © DSDM Consortium 2014. Reprinted with permission

http://dx.doi.org/10.1007/978-3-319-16262-1_7
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Fig. 4.5 DSDM Free Format Timebox © DSDM Consortium 2014. Reprinted with permission

• Kick-off. This opening session is concerned with establishing an understanding
and acceptance of the objectives. In particular, elements of the delivery plan are
assessed in terms of feasibility, availability and commitment of teammembers and
dependencies.

• Investigation. This phase explores and clarifies the requirements in greater detail,
determines appropriate acceptance criteria for the deliverables along with success
criteria for the Timebox itself. Understanding of the solution may be deepened
through the creation of prototypes. On completion of this phase a detailed under-
standing of requirements, their dependencies, priorities and risks together with a
validation of the Timebox plan and assessment of resourcing should have emerged.
Any review details are recorded in a Timebox Review Record.

• Refinement. The majority of the solution development and testing that occurs dur-
ing this phase is informed by the findings of the investigation phase. The review
point that concludes this phase identifies any necessary finishing work and deter-
mines a point beyond which no new work should be started. Like the investigation
phase, review details are noted in the Timebox Review Record.

• Consolidation. Ensures that any items pending completion are attended to and
that acceptance criteria have been satisfied. Final testing and quality reviews are
conducted and incomplete work is removed.

• Close-out. Formal demonstration and acceptance testing of all deliverables that
is often followed by a retrospective to determine if there are any lessons learned
that can be applied to the next Timebox. The formal sign-off of the Timebox
deliverables occurs in this phase and a decision is taken regarding incomplete
work (e.g., postponement to future Timeboxes or descoping).

An alternative to the structured Timebox is to use a free format Timebox (see
Fig. 4.5) that contains only Iterative Development sandwiched between Kick-off
and Close-Out phases.10 The advice provided in the DSDM Agile Project Frame-
work literature to retain any number of formal or informal review points during the
Iterative Development phase is clearly intended to avoid weakening project gover-
nance. Since in reality, however, it seems more plausible that such a Timebox format

10 The free format Timebox is the direct mapping of a Scrum Sprint.
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would be chosen precisely to reduce the overhead of a structured Timebox, it is
questionable if this advice would be heeded in practice commendable though it is.
Another rationale for the existence of the relatively new free format Timebox11 is,
of course, to enable the integration of DSDM with other frameworks that do not
forsee its more structured sibling (e.g., Scrum). This notwithstanding, either form
of Timebox structure imbued with whatever level of review is appropriate to the
circumstances is entirely valid as there is no stated preference in DSDM towards one
form of timeboxing over the other.

4.3 Lifecycle

The DSDM process is arguably unique amongst agile methodologies in the manner
in which it frames product development in a project management setting. Its ability
to accommodate a wide range of other frameworks and practices together with the
attention it gives to both projectmanagement (e.g., governance, planning and control,
risk management) and product development concerns (e.g., quality, testing) suggests
that the process has a wide range of applicability outside of the traditional IT domain.
The process, depicted in Fig. 4.6, comprises of the following phases and indicates
permissible transitions between them:

• Pre-Project. This phase is primarily concerned with understanding the project
objectives and business drivers and ensuring that the project has been initiated in
the correct manner. In the portfolio or programme context, this phase may also
contribute to an early assessment of the potential priority of the project.

• Feasibility. During this phase both the technical feasibility and business cost-
effectiveness are assessed with a view to determining if the project should be
undertaken. In small projects the Feasibility and Foundations phases are often
merged into a single phase as suggested by Fig. 4.6.

• Foundations. The initial work of the Feasibility phase is developed further in
terms of an assessment of the business, solution and management foundations
during the course of which a business case, high-level requirements, proposed
solution architecture and development approach, a high-level delivery plan and
management approach are all elaborated. This essentially forms a baseline for the
project that may be revisited later in order to re-assess or revalidate underlying
assumptions.

• Evolutionary Development.12 This phase constitutes the main focus of iterative
development that sees a technically appropriate solution evolve towards the needs
of business.

11 Earlier versions of DSDM made reference only to variations of the structured Timebox.
12 Earlier incarnations of the DSDM process separated the Evolutionary Development into Explo-
ration and Engineering phases.
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Fig. 4.6 The DSDM Process
© DSDM Consortium 2014.
Reprinted with permission

• Deployment. Periodically during the lifetime of the project, the underlying solution
will reach a state where it may be transferred into operational use thereby fulfilling
part or all of the business needs. This phase involves the following subphases:

– Assemble. This requires the consolidation of all artefacts deemed relevant for
the deployment of the solution. For example, the deployment of a business
process may require a new software package, documentation for users and a
communication to all stakeholders.

– Review. This is essentially a quality gate that requires approval of the correctness
and completeness of the assembled assets and offers an appropriate point for
reflection on the project increment. Most organisations institutionalise such
measures as checklists or more formal approval boards.

– Deploy. This phase concerns the actual act of transition of assets into operational
use. For example this might entail installation and configuration of a software
package, training of users and release of a communication.

• Post-Project. This phase commences after the final increment has been deployed
and is chiefly concerned with an assessment over time of the benefits accrued.
Assessment of earlier increments may already by this time have taken place in
which case they may be consolidated into a single report or reported on separately
as needs dictate.

Understood in conceptual terms, this process sets out a structure rather than
explicit working practices. For example, Assembly during the Deployment Phase
neither precludes nor recommends that components of a solution be integrated for
the first time. Indeed, to do so would be to delay learning and increase risk. It may
therefore be assumed that the DSDM process is consistent with common practices
found in agile environments (e.g., continuous integration, delivery and deployment).
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4.4 Roles and Responsibilities

The character of project roles in Agile varies according to methodology with each
expressing varying degrees of granularity in respect of specialism versus generalism.
Generally speaking, it is deemed acceptable to have a mixture of specialists and
generalists within a team provided that the team as a whole possesses the necessary
skills in order to the deliver the solution.Whilst most methodologies are less inclined
to define specific roles, preferring instead to appeal to broad functionswithin the team
(e.g., servant leader, supporting coach, business representative), the DSDM Agile
Project Frameworkproposes over ten roles emphasizing the need for empowerment
within the team, respect for domain specific knowledge and skills as well as personal
responsibility and courage when working together. This has the effect of making role
related risks clearer early in the project. For example, if it transpires that a Business
Ambassador role cannot be filled then the validity of decisions made at the Timebox
level poses a risk that threatens to undermine the fitness for purpose and use of the
final solution. Simply knowing that the role is not occupied suffices to identify the
risk before work has even commenced. These roles are divided into areas of interest
(i.e., business, solution development, managerial and process support) as listed in
Table4.1 and depicted in Fig. 4.7. Detailed descriptions of all roles can be found
in the Appendix C. The distinct levels of roles reflect their engagement in project
activities. For example, project level roles assume responsibility for the strategic and
high-level activities and do not engage in the detailed level planning and execution
which is delegated to the Solution Development Team.

As is usually the case with roles, multiple roles can be assigned to an individual
(e.g., in small teams, a senior solution developer might also assume responsibility
for team leadership). If extended to project management, then the assumption of
project management functions by a solution developer alongside their normal tech-
nical activities is referred to as the “conformist paradigm” though this is rarely an
exemplary practice [188]. Equally a role might also be divided up amongst several
individuals (e.g., solution developer roles are commonly assumed by several distinct

Table 4.1 Project Role Matrix

Managerial Interests

Business Solution/Technical

Project Level Project Manager Business Sponsor Technical
Co-ordinator

Business Visionary

Business Analyst

Solution Development
Team

Team Leader Business Ambassador Solution Developer

Business Analyst Solution Tester

Business Analyst

Supporting Business Advisor Technical Advisor
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Fig. 4.7 Agile Project
Framework Roles © DSDM
Consortium 2014. Reprinted
with permission

individuals each focusing to varying degrees on their own specialism whilst still
participating in the wider sense).

In addition there are a number of ancillary roles (not listed in Table4.1) that
typically play a supporting role in relation to one or more of the above categories.
These include the Workshop Facilitator (who themselves may be supported by a
technical scribe) and the DSDM Coach though other minor roles are also cited in
the DSDM literature (e.g., Workshop Owner, Technical Scribe and Observer all of
which are described in [73, Chap.9] with earlier versions of DSDM also including
a specialist Configuration Manager though this role could have been assumed by
the Technical Co-ordinator). Some roles traditionally found in solution development
environments are absent fromDSDM as indeed they are from other agile methodolo-
gies. These include the Quality Assurance Manager (subsumed under the Technical
Co-ordinator) and the Test Manager both of which are deemed largely unnecessary
on account of the integrated nature of quality and testing in agile environments.

The project level roles, listed in Table C.1 of the Appendix C (the description
of Business Analyst is deferred to Table C.2 of the Appendix C), are collectively
accountable for project direction, coordination and governance. In particular the
championship of the business case, its resourcing and funding and the quality assur-
ance of the delivered solution lie within the remit of these roles. Some of these roles
relate to those found on project steering committees inmost organisations. In contrast
to traditional project environments, however, the project level roles should support
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and facilitate the SolutionDevelopment Team so that they are empowered themselves
to deliver the solution rather than adopt a command-and-control stance (e.g., imposi-
tion of strict management by exception style control structures, top-down corrective
planning on behalf of the Solution Development Team). The servant leadership char-
acter of project level roles is intended to foster self-organisation and empowerment
which together with openness, transparency, trust and communication ensures that
collective progress is traceable.

Solution development roles (see Table C.2 of the Appendix C) have an operational
focus on the detailed planning, developing, testing and deploying of the solution.
With the exception of the advisors, who are called upon when needed, these roles are
committed throughout the project. Reflecting one of the key success factors ofDSDM
teams discussed earlier, stability of the core team is essential and constitutes both a
risk and a matter for project governance if this is not the case. As a collective, the
team must possess sufficient skills to deliver the solution. At an individual level, the
DSDMAgile Project Frameworkpromotes the notion that individualswith “T-shaped
skills” (i.e., a deep understanding of their own discipline and a wider appreciate of
how it interacts with others disciplines as depicted in Fig. 4.8) are most conducive to
collaboration.

Supporting roles (see Table C.7 of the Appendix C) are generally assumed by
individuals who are on the periphery of solution development (e.g., Business or
Technical Advisors) and who may not even be members of the organisation (e.g.,
external DSDM Coaches). These ancillary roles are called into action only when
needed and act to support (rather than to direct) decision-making. The DSDM Agile
Project Frameworkprovides no specific guidance about combination of roles beyond
a few points of advice (e.g., Business Visionary ought to be an individual rather
than a role dispersed over several people). However, by appealing to general project

Fig. 4.8 T-Shaped Skills
© DSDM Consortium 2014.
Reprinted with permission
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Fig. 4.9 Possible Role
Combinations. Adapted from
[73]. © DSDM Consortium
2014. Reprinted and
modified with permission

governance principles such as segregation of duties, it is possible tomake a number of
observations, suggestions and recommendations each of which needs to be assessed
in the context of the project (e.g., size of organisation, complexity of undertaking).
Note that all remarks pertaining to possible combinations of roles or those that may
give rise to conflicts are indicative of the sort of thinking that the fine granularity
of the DSDM roles enables.13 Thus DSDM itself is not prescriptive in this respect
but rather expects that sound judgement, linked to the specific circumstances of a
project, be applied at all times. Consider first those roles which may be reasonably
combined unless circumstances dictate otherwise (see Fig. 4.9):

• Business Sponsor and Business Visionary. It is not unreasonable to combine these
roles since they are primarily concerned with the strategic perspective. This com-
bination is less suited in complex projects where more than one Business Sponsor
might be involved since the Business Visionary role may introduce conflicts of
interest or bias. In ideal circumstances, however, the Business Visionary should
be a single individual free of any role conflicts that might interfere with their
participation in the project.

• Business Visionary and Business Ambassador. In some cases, both of these roles
could be assumed by the same individual since they both concern the business

13 Much of what follows from here to the end of this section is not part of the official canon of
DSDM.
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case, requirements and liaison with stakeholders. There is a potential for tension
between strategic and tactical considerations and this is particularly so when the
project advocates a change away from existing practices where existing interests
are threatened.

• Business Analyst and Solution Tester. The joining of these roles ensures that valida-
tion and verification are performed by the same individual who also has a detailed
knowledge of the relationship between business and technical domains. Anymerg-
ing of roles with responsibility for quality and testing should, however, be avoided
as these functions are usually kept distinct. For example, a Business Analyst who is
also a Business Visionary or a Solution Tester who is also a Technical Co-ordinator
might invalidate this combination of Business Analyst and Solution Tester.

• Team Leader and Solution Developer. This is a not uncommon form of “first
amongst equals” leadership wherein a single solution developer assumes the lead
developer function for part or all of a project. This approach is particularly well
suited if that individual has been freely elected by the team to assume that lead-
ership role or has earned it by virtue of experience or expertise. Moreover the
precise individual who bears the Team Leader role may be permitted to change
during the project reflecting the different focus that project phasesmay have during
its lifetime.

As indicated above, combinations should not in general be considered transitive
i.e., the ability to combine two distinct but overlapping pairs of roles does not imply
that all three roles should be combined. For example, The combination of Business
Sponsor and Business Visionary and the combination of Business Visionary and
Business Ambassador may each have their own perfectly acceptable rationale. How-
ever, the combination of all three roles might justifiably give rise to concern that too
much power is being consolidated in a single individual which in turn gives rise to a
project governance issue. More problematic are the combinations of roles where the
conduct of activities requires that they be performed by different individuals. The
following are some examples where issues might arise (see Fig. 4.10):

• Business Visionary and Technical Co-ordinator. This conflictswith the principle of
segregation duties wherein one party must determine what is to be accomplished,
whilst another determines how this is to be achieved. Such a combination may
weaken the ability to critically assess the feasibility of a solution or risk injecting
technocratic considerations into the business case.

• Business Sponsor and Project Manager. These roles entail very different activities
and their combination endangers a common project governance principle wherein
a project manager must report to a steering committee whose independence is
therefore questionable.

• Team Leader and Project Manager. This combination needs to be handled with
care since it impacts the different levels of planning that these roles are expected
to assume and might bring into conflict different styles of leadership. Thus the
issue here is not the combination of roles per se but rather its implications for the
agile approach and the risk of regression into non-agile project approaches. This
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Fig. 4.10 Potentially
Conflicting
Role Combinations.
Adapted from [73].
© DSDM Consortium 2014.
Reprinted and modified with
permission

notwithstanding, it is not uncommon in small projects to see a Solution Developer
(who may also be a Team Leader) assume Project Manager responsibilities on
the side. This combination should not, however, become a license for traditional-
ists who are still coming to terms with agile to centralise command-and-control
structures around them at the cost of self-organisation and team empowerment.

• Solution Developer and Solution Tester. The joining of these roles violates the cen-
tral principle of segregation of duties that enables an individual to independently
assess the suitability of a solution as well as a violation of the independent test-
ing principle as described in Chap.7. This does not, however, preclude a Solution
Developer testing their own output (e.g., unit testing, component testing) or assum-
ing testing responsibility for the output of another Solution Developer. Rather it is
suggested that individual Solution Developers should not have the final word on
testing their own work.

• Coach inside the team. An internal coach can lack impartially and could be per-
ceived rightly or wrongly by some team members as being partisan. Accordingly,
it is helpful to locate Coaches from elsewhere in the organisation or outside of it.
Such individuals, provided that they bring with them deep understanding of the
methodology, its application and adaptation, can also transfer best practices from
other environments into the project.

http://dx.doi.org/10.1007/978-3-319-16262-1_7


4.4 Roles and Responsibilities 91

These comments should be understood as guidelines and clearly there are
circumstances where it is simply not possible to comply with all of them. Equally
there are situations in which such combinations might be perfectly fine provided that
there is an awareness of the issues involved (e.g., coaching may emerge from within
the team in the form of impliciting mentoring as described later in the discussion
on implicit roles). Accordingly judgement is required to apply them appropriately.
Equipped with an awareness of the potential issues involved in combining roles it
becomes possible to identify and manage the risks that arise from the separation and
combination of roles.

Within a project there are cross functional domains that do not fall entirely into
the remit of an individual role but must be borne by several distinct roles. Although
these domains are covered in detail elsewhere, it is helpful to sketch out which roles
are primarily involved:

• Testing. Responsibility for testing lies with the Business Ambassador who must
determine appropriate acceptance criteria. The primary roles concerned with oper-
ational testing are theBusinessAnalyst andSolutionTesterwho cater for validation
and verification respectively (see Chap.7). Between these two roles the solution
is assessed for fitness for use and fitness for purpose and together these determine
the ultimate suitability of the solution. Needless to say, several other roles also
contribute to testing in a secondary capacity to their primary function. For exam-
ple, the Technical Co-ordinator (and perhaps also the Team Leader) should ensure
that testing standards and practices are engaged in, the Solution Developer will
likely perform testing at a unit or component level and the Business and Technical
Advisors may provide specialist input to specific testing scenarios and cases.

• Quality. As discussed in detail in Chap.7 the quality attributes that find strongest
expression in the DSDM Agile Project Frameworkconcern the features, perfor-
mance and maintainability of a solution. These lie chiefly in the domain of the
Business Visionary (and to an extent the Business Ambassador) together with the
Technical Co-ordinator who together bear much of the responsibility for quality.
Clearly other roles are also involved including the Business Analyst, Solution
Developer and Business and Technical Advisors who must furnish solutions con-
sistent with the quality expectations set out early on in the project.

• Risk. Agile risk management (see Chap.8) advocates both that risk management
is the responsibility of all team members and that one role should be account-
able for its practice. In the DSDM Agile Project Framework the Project Manager
best fulfils the role of risk manager who must ensure that risks are collectively
discussed and addressed. Additional roles that are important in risk management
include the Business Visionary who must keep abreast of business risks in the
wider project environment and the Technical Co-ordinator who has oversight for
technical risks in the solution technical architecture. Finally the Business Analyst,
SolutionDeveloper, Solution Tester andBusiness and Technical Advisors can each
assist in the identification of risks in their respective domains.

Though not discussed in the DSDM literature, the nature of self-organisation
in agile teams has a profound and subtle impact on how roles are assumed and

http://dx.doi.org/10.1007/978-3-319-16262-1_7
http://dx.doi.org/10.1007/978-3-319-16262-1_7
http://dx.doi.org/10.1007/978-3-319-16262-1_8
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Table 4.2 Tacit Roles in Support of Self-Organisation. Adapted from [113]

Role Description

Mentor Provides guidance and support (esp. during the initial phases of agile
adoption) to ensure that agile practices are understood and correctly
applied. Encourages the development of self-organisation within the
team

Co-ordinator Represents the team in relations with the customer by managing
expectations and coordinating collaboration

Translator Understands the terminology and language of business and technical
stakeholders and facilitates communication between the two

Champion Gains the support of senior management in relation to agile and
self-organisation within the enterprise

Promoter Promotes agile with the customer in order to win their involvement
and continued collaboration in support of self-organisation

Terminator Identifies threatening behaviours and misconduct that are not
conducive to self-organisation and engages the necessary support (e.g.,
from senior management) in order to have such members removed
from the team

interpreted. In practice the informal, implicit, transient and spontaneous adoption of
roles that address specific concerns in the project (e.g., relations with the customer,
securing of senior management support or tackling of tensions within the group) has
been observed after which they are then quietly dropped again once the challenge
has subsided. Six such roles are listed in Table C.7 (Table4.2).

In teams that are new to agile techniques there is a pronounced reluctance to
adopt such roles which must instead be assumed by the DSDM Coach (or in the
case of the Co-ordinator and Translator perhaps by a Business Analyst). As teams
mature, however, it has been observed that almost everyone in the team can assume
any self-organisation role as and when the need arises owing to the high levels of
redundancy, communication and collaboration found in teams that have a collective
identity towards the project objectives.

The DSDM Coach embodies much of the Mentor role by providing the initial
guidance and support necessary for a team to get to grips with the agile approach.
This reflects the common experience of new agile practitioners that whilst concep-
tually simple, Agile is often difficult in practice and requires thorough knowledge
of the techniques and their nuances. The Mentor therefore plays a pivotal role in the
transition away from vertical specialist roles towards wider and more encompass-
ing ones ensuring that team members do not misconstrue this metamorphosis as a
personal criticism of their abilities or skills. The establishment of an environment
of trust wherein opinions and concerns can be expressed without fear of reprisal
and the building of confidence within the team so that feedback is borne construc-
tively belong to the people centric concerns of the Mentor as does promotion of
self-organising practices (e.g., estimation, planning) in general.
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4.5 Products

The Agile Project Framework included a substantial reworking and simplification of
products as described in the Atern® and Agile Project Management literature. These
include the dropping of theOutline Plan (reducing the levels of planning from three to
two), the simplification of the Solutions Foundations by removing the Business Area
Definition and Solution Prototype (now subsumed under the Evolving Solution) and
redefining the System Architecture Definition, removal of the Delivery Control Pack
(e.g., Change Control Records, Communications Log, Issues Log and Risk Log), a
slimlined approach to the Solution Assurance Pack (i.e., Solution Review Records,
Business andTechnical Testing Packs andDeployment Plan thatwas distinct from the
Delivery Plan) and a consolidation of benefits reviews (i.e., Benefits Realisation Plan,
Increment Review, Benefits Enablement Summary and End of Project Assessment)
into the current Project Review Report and Benefits Assessment.

The DSDM Agile Project Frameworknow defines a number of products that can
be considered project management artefacts in the sense that they are not necessarily
part of the final deliverable but constitute supporting documents to ensure that the
project progresses smoothly (e.g., project approach and planning, risk management,
quality and testing). It is to be expected that the project context (e.g., contractual
arrangements, corporate standards and culture) determines how many of these arte-
facts are to be used and what their necessary level of detail is. Figure4.11 provides
an overview of all these artefacts together with the solution itself.

A distinction is made between evolutionary products (i.e., those that span many
phases) and milestone products (i.e., phase specific and of a checkpoint character).
Milestone products are best suited for governance purpose and indeed this appears
to be their defining characteristic. This distinction, whilst helpful, can seem a little

Fig. 4.11 Project Level Products. Published with kind permission of © Alan Moran 2015
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Table 4.3 Classification of DSDM Project Products. Adapted from [73]

Category Products

Evolutionary Business Case, prioritised Requirements List, Solution Architecture
Definition, Development Approach Definition, Delivery Plan,
Management Approach Definition, Evolving Solution, Timebox Plan,
Timebox Review Record

Milestone Terms of Reference, Feasibility Assessment, Foundation Summary,
Project Review Report, Benefits Assessment

artificial since some artefacts can be said to be both evolutionary and have amilestone
nature. For example, both the Timebox Review Record and Project Review Report
are intended to record the state of affairs as specific points in the project but evolve
by adding additional checkpoints as time progresses (Table4.3).

An apparently surprising omission is the explicit mention of the Project Approach
Questionnaire (PAQ)14 in the standard product set [73]. This document is a tool used
to assess project approach risk in a variety of situations such as where the project
environment is not ideally suited to the DSDM approach, where project specific
tailoring may be called for or simply as a general means of assessing the readiness
of the project team. Based on the outcomes of the PAQ, measures can be introduced
to tackle any disparities and to tailor the project approach. The PAQ is, however,
considered during the Feasibility and Foundations phases and is generally subsumed
under the Management Approach Definition. The following is a brief description of
the products recommended by the Agile Project Framework as depicted in Fig. 4.11.

• Terms of Reference. This outlines the rationale for the project (e.g., business
drivers) and its high-level objectives. In addition key costs, timescales, constraints,
dependencies, assumptions and risks ought to bementioned. It is likely to be a very
short document (e.g., one or two pages) that addresses the needs of governance
(e.g., statement of strategic alignment, prioritisation of projects within portfolios).

• Business Case. This document contains the business vision and justification for
the project and requires revalidation throughout the project. The Business Case
ought to quantify the costs and value of a project and to explain how this value is
delivered on an incremental basis and how this is likely to impact existing business
processes and organisation. It is also likely to describe constraints, assumptions,
dependencies and risks in the context of a cost-benefit analysis or similar setting
that takes the form of an investment appraisal.

• Prioritised Requirements List (PRL).15 This is the list of all requirements pri-
oritised based on business needs as derived during Feasibility and Foundations
(at which point it is baselined meaning that changes to high-level requirements
and scope require formal approval). During Timeboxes, items are taken from this

14 The DSDM Agile Project Frameworkdedicates an entire chapter and an appendix to a detailed
discussion of the Project Approach Questionnaire.
15 The Prioritised Requirements List mouthful can be abbreviated to PRL (pronounced “prill”).
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list and elaborated in further detail. Requirements are understood as user needs
expressed in terms of services, features or functions that reflect both fitness for
purpose (i.e., functional) and fitness for use (i.e., non-functional) and may be for-
mulated as user stories [265]. Requirements formulated during Feasibility have
the character of epics (i.e., outcome based high-level statements that clarify scope)
and become part of the PRL during the Foundations phase where the first key non-
functionals make their appearance. At the Timebox level only those items taken
from the PRL are elaborated in fine detail and acted upon. Whilst the prioritised
Requirements List is similar to a Scrum Product Backlog, they are nonetheless dif-
ferent. For example, Scrum does not advocate baselining and encourages a forced
ranking approach. Both measures reflect the strong product development focus of
Scrum rather than one that takes account of project management and governance.

• Solution Architecture Definition. This artefact defines the high-level solution
design from both business and technical viewpoints. Its primary purpose is to
establish the scope for evolutionary development including desiredmaintainability
levels. It is likely to include an overview of current business processes and organi-
sation along with an assessment of the impact of the project on the status quo (e.g.,
which processes need to be adapted or replaced). From the technical viewpoint
the architecture and topology of the solution (i.e., layout of components, choice of
technology, technical approach) along with migration considerations (i.e., moving
from the old solution to the new one) are likely to feature strongly. The proposed
solution should be assessed for feasibility and fitness for purpose which naturally
implies that non-functional aspects (e.g., maintainability, quality, security, scala-
bility, performance, usability) must be considered and appropriate measures with
which to assess them later be devised.

• Development Approach Definition. This provides an overview of tools, practices
and standards that are to be adopted in the project (which might reduce to a
reaffirmation to use existing standardised approaches) and how these interface
with systems and processes outside of the project. Quality assurance measures are
also present as is the test management strategy.

• Delivery Plan. This is a high-level schedule of project increments together with
the planning for the initial Timebox. It is expected that the Timebox Plan for each
Timebox elaborates in further detail what is expected of that timeframe.

• Management Approach Definition. This artefact considers the organisational and
planning aspects of the project as well as the engagement of stakeholders. It is
reasonable to expect a stable baseline arising out of the Foundations phase that
need only be adjusted as circumstances dictate. At a minimum there should be
details concerning the project organisation including suppliers and sourcingmodel
(e.g., outsourcing of specialist functions), assignment of roles, escalation policy
and governance model.

• Feasibility Assessment. This records the state of affairs across the business, solution
and management artefacts as they stood at the end of the Feasibility phase. This
serves as an assessment of how feasible the project is likely to be and is either
the baseline or executive summary of the documents as they existed at that point
in time. It ought to comprise of a statement of the scope and objectives (perhaps
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derived or elaborated from the Terms of Reference) in a manner that enables the
feasibility assessment of the proposed solution as well as citing any fundamental
assumptions (e.g., concerning the state of themarket or the strategic direction of the
technology being employed for the solution) and risk (e.g., activity of competitors,
uncertainties surrounding the solution viability or scalability). Ultimately it must
take a view on how likely the proposed solution is going to satisfy the needs of
business and though it may explain the exclusion of other alternatives (e.g., on the
basis on assessment of risks or costs) it ought not present a “beauty contest” that
does not present a clear direction for the project.

• Foundation Summary. This artefact plays an analogous role for the Foundations
phase as the Feasibility Assessment does for the Feasibility phase though the focus
here is more on project appraisal (e.g., it if is likely to result in a return on invest-
ment). Accordingly, it is in a considerably better position to make a quantified
judgement concerning the project (e.g., in investment appraisal terms). It would
seem appropriate to present this artefact as an executive summary and to rely
on baselined copies of the underlying products to address follow-up enquiries or
clarifications. In environments where commercial considerations beyond costs do
not dominate (e.g., Government, NGOs) this summary must decide if the project
constitutes a viable and productive use of resources towards the goals of the organ-
isation (e.g., consideration of opportunity cost, assessing of the balance of the
political needs of stakeholders).

• Evolving Solution. This comprises not only of the solution (be it partial or com-
plete) but also the supporting artefacts produced during its creation (e.g., models,
prototypes, tests, reviews). It is desirable that this be a self-contained (albeit be
partial and evolutionary) solution that would be capable of servicing some (or all)
business needs.

• Timebox Plan. This plan elaborates in greater detail those elements of the Pri-
oritised Requirements List as defined by the schedule found in the Delivery Plan
that are to be tackled during the Timebox. In a structured Timebox there is time
allocated for further clarification of the requirements and thus this plan ought to be
of sufficient detail to enable work at the Timebox level to progress. The Timebox
Plan should record acceptance criteria, MoSCoW prioritisation and any further
relevant information. In pull-based systems (which use the Team Board as the
basis of planning) it is not necessary to assign individuals to items on the Timebox
Plan.

• Timebox Review Record. This is a running review of what has been achieved, feed-
back, outstanding issues and key decisions and could be constructed to be used
for auditing purposes if necessary. The structure of the Timebox Review Record
necessarily reflects the Timebox structure (e.g., inclusion of Investigation, Consol-
idation and Refinement review points). In practice the record may be implemented
either as additional attributes on the Timebox Plan or as a separate document.

• Project Review Report. Used to capture feedback from each increment, this doc-
ument records what has been delivered and any business benefits that have been
accrued together with feedback at the increment level concerning the process and
its practices. Iteratively gathering information in this manner makes for a sound
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overall project review once it is concluded. This is a protocol of key decisions,
events and formal acceptance of deliverables that forms an excellent basis for a
project audit and is likely to be of value both to steering committees and to any
reflective activity that looks back on past success and failures of projects (e.g.,
where a project office or quality assurance unit is attempting to establish and
institutionalise best practices).

• Benefits Assessment. This product reflects on the accrued benefits once the solution
has been in use over a period of time. The precise composition of this assessment
is left rather open but it seems conceivable that it either follows a similar format
to the Project Review Report or be manifest as several documents that review
benefits over ever longer timeframes. It formally noteswhatwas delivered andwhat
was omitted (based on the contents of the Project Review Report) and may form
part of project decommissioning activities. Where possible it should endeavour to
quantify benefits (e.g., analogous to project appraisal techniques) and be capable
of analysing discrepancies between the predicted and actual outcomes. It should
also have sufficient depth to assess the promised coverage of benefits found in
the Business Case (using the success criteria stated therein) and differentiate or
otherwise account for the contribution of the Deployed Solution (e.g., mitigating
for factors arising from the changing business environment). This is the only
document produced by theBusinessVisionary (albeit with the analytical assistance
of the Business Analyst) and thus ought to reflect mostly a business perspective
on the final outcome of the project.

Whilst this is a comprehensive list of products there is no compulsion to require
all of them or suggestion that they are complete for all project needs. For example, in
small projects it is not uncommon to merge the Feasibility and Foundations phases
which in turn implies that the Feasibility Assessment and Foundations Summary
would coalesce into a single document.

The DSDM agile chart of products, illustrated in Fig. 4.12, shows how products
map to the distinct levels of project (where the Feasibility and Foundations and later
Deployment phases have been subsumed), increment and Timebox. Two natural
slices clearly emerge marking the different levels of planning (guided by the PRL
and Delivery Plan which are detailed further in the Timebox Plan) and review (i.e.,
Timebox Review Records, Project Review Report and Benefits Assessment). Other
elements (e.g., Business Case and definition and approach documentation have their
epicentre at the project level but may be influenced by events at the increment level).

Finally, Fig. 4.13 describes the roles and responsibilities in relation to the products
as derived from the DSDM Agile Project Framework in terms of RACI16 chart.
What becomes evident from is that most of the accountability is focused in the roles
of Business Sponsor, Business Visionary, Technical Co-ordinator and to a lesser
extent Project Manager who together also bear much of the responsibility for DSDM
products. Accordingly the composition of this group is important. For example, the
combination of Business Sponsor and Project Manager would give rise to a number

16 RACI (Responsible, Accountable, Consulted and Informed) describes the manner in which roles
are engaged and is a common device in process management.
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Fig. 4.12 Agile Chart of DSDM Products. Published with kind permission of © Alan Moran 2015

Fig. 4.13 RACI Chart for DSDM Roles and Products © DSDM Consortium 2014. Reprinted with
permission
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of potential conflicts of interest owing to the conflating of of accountability and
responsibility of several products. Approvals must therefore remain balanced evenly
between the Business Sponsor (who focuses on high-level solution purpose and
definition as well as approach matters) and the Business Visionary and Technical
Co-ordinator (who share accountability at lower levels of detail) though the Project
Manager occasionally approves definition and planning artefacts.

4.6 Planning and Control

As suggested by Fig. 4.12, DSDM incorporates broadly two levels of planning, the
Delivery Plan and the Timebox Plan.17 The highest level of planning is the agree-
ment of strategy and focuses on solution delivery and quality assurance by outlining
increments, their timeboxes and how review and testing activity is to be incorporated
throughout. Generally speaking this is concluded in outline form during the Feasibil-
ity and Foundations phases during which time the Delivery Plan has been initiated.
During the Evolutionary Development phase further detail is captured in the Time-
box Plans as a result of the refinement of the Delivery Plan that occurs mostly at
the project and increment levels. Arguably there is a third level of planning implied
by the planning slice that includes the Daily Stand-Up (see Fig. 1.14 of Chap.1)
wherein each day commences with a discussion of what has been achieved since the
last stand-up, what is planned until the next meeting and what impediments exist. In
terms of timelines a Delivery Plan will project a planning horizon of several months
whereas a Timebox Plan focuses on activities over the coming fortnight to weeks
(and of course the Daily Stand-Up that concentrates on the coming hours of work).
The act of transitioning a deliverable into use, referred to as deployment, requires
refinement of the Delivery Plan with an update of whatever deployment activities
are necessary.18 On delivery of each increment, however, it is advisable to revisit the
details of the Foundations phase to assess the continued viability of the project and
to embed any relevant findings into the planning of the next increment.

The impact of the dual levels of planning on requirements is that the estimation
accuracy grows in tandem with the level of detail of requirements thereby balancing
the need to avoid being held hostage to unreliable estimates against the tendency to
dive toodeep into details too early on.The role of prioritisation also needs to beborn in
mind since it may be the case that the resource and budget constraints are insufficient
to cover all requirements. Accordingly, their categorisation in terms of MoSCoW
ensures smooth management of requirements between the two planning levels (e.g.,
a requirement marked as “W” at the Timebox level leaves open the possibility of

17 Earlier DSDM literature cited three levels of planning that also included a high-level Outline
Plan though this has since been subsumbed in the Foundations activities in the DSDMAgile Project
Framework.
18 In earlier DSDM literature theDelivery andDeployment Plans were considered separate products
with the latter being considered an evolution of the former.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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it being taken up in another Timebox by which point in time its priority may well
have been promoted). The nature of planning in DSDM enables confidence in the
evolving solution to be built up over time. This is important in light of the systems
thinking remarks in Chap.1 where attention is drawn to the dynamics of trust, quality
and timeliness of feedback and the perceived performance of the solution which
ultimately impacts the rate of change of business satisfaction (see Figure1.17).

4.7 Management Implications

DSDMwas the first agile methodology with a clear project management focus19 and
though only its core elements were introduced in this chapter it will be repeatedly
referred to when discussion turns to matters of governance, quality and risk man-
agement. Accordingly it presents the most complete option for managing projects
in a manner consistent with agile principles and compatible with best practices at
the programme level. At the operational level, the fact that DSDM shares practices
with Scrum and related methodologies (e.g., Free Format Timebox, Daily Stand-Up,
User Story formulation of requirements) enables such approaches to be embedded
within its process thereby marrying review and control structures required by senior
management with elements of solution development with which practitioners feel
most comfortable.

The DSDM roles provide a framework for identifying responsibilities that must
be assumed by the team as well as identifying possible conflicts that might otherwise
have gone unnoticed. Though many of these roles may appear to be familiar to
those with a more traditional background, a genuine risk lies therein of them being
subordinated to their non-agile cousins. For example, a project manager may need
to be significantly reinterpreted along agile principles (if this is not already the case)
and the role of Team Leader may be neither permanent nor hierarchical in nature.
To an extent devices such as Fig. 4.13 may assist in the localisation of conflicts
between the roles. Realignment with new responsibilities and the related change in
mindset remains one of the greatest challenges for personnel transitioning to more
agile approaches. If these explicit roles reflect the static structure of the team, then
the implicit roles arising from self-organisation capture its dynamic. Moreover, the
readiness to assume (and relinquish) these roles in light of the coming (and passing)
of challenges facing the team is a reflection of collective responsibility and agile
maturity. A corollary of this, however, is that much of the dynamic responsibility
within team that is new to Agile might need to be assumed by a DSDM Coach
until such time as the team is ready to take on these responsibilities. Knowing that
they exist, preparing the team to become comfortable with them and building their
confidence in engaging issues therefore belong to the remit of the coach. Furthermore,

19 In recent years other methodologies (e.g., DAD, SAFe®) have incorporated elements of project
management to varying degrees (e.g., SAFe® avoids using the term project preferring instead to
refer to team level structures).

http://dx.doi.org/10.1007/978-3-319-16262-1_1
http://dx.doi.org/10.1007/978-3-319-16262-1_1
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since the guardians ofmethodological practice and teambuilding andorganisation are
likely to be the support staff (e.g., DSDMCoaches,Workshop Facilitators), it follows
that establishing a support infrastructure (e.g., agile PMO) with such capabilities
would make sense for the organisation. Organisational learning will inevitably have
an impact on the fluidity of roles as team members exchange and share information
which in turn promotes their own development of “T-shaped skills”. This breakdown
of functional boundaries and hierarchical structures (promoted by self-organisation,
internal autonomy and team flexibility) is to be encouraged and thus it helps not to
be overly rigid in either the assignment of roles or their interpretation.

The overview of DSDM products described in this chapter will be returned
throughout this book and their distribution across the phases (see Fig. 4.11) will
be used to pin point their relevance in addressing wider project management con-
cerns (e.g., quality and test management, riskmanagement). A feature of this product
set, also shared by the planning and control practices, is the progressive emergence
of detail and the manner in which decisions may be permitted to be delayed until
such time as sufficient information exists. Thus it is adaptation rather than omission
that characterises the approach and it is feedback rather than rigidity that steers it
forward.



Chapter 5
Agile Programme Management

Abstract Typically an organisation is involved in multiple undertakings some of
which can be aggregated together to serve a common vision whilst others represent
disparate or opportunistic activities. Combined they enable the transition of an organ-
isation from its current state to a desired future state which inevitably gives rise to
tensions between tactical (i.e., operational) and strategic concernswhichmust also be
managed alongside wider organisational change. Change itself may be triggered by
market movements, new regulatory terms of reference or a multitude of other reasons
resulting in a continual sense of transformation and transitionwithin the organisation.
A programme represents one of the highest levels of change management wherein
multiple related projects are combined in order to deliver new capabilities. There is
a strong similarity between the DSDMAgile Programme Framework and Managing
Successful Programmes® both of which use the same terminology and broadly simi-
lar structures and products suggesting that the former is an evolutionary idea nuanced
with some agile details (e.g., delegation of decision-making, incremental delivery
of capabilities) rather than a seismic challenge to existing thinking on programme
delivery.

5.1 Introduction

Classical change initiatives are classified in terms of portfolios, programmes and
projects. This may be derived from an overarching strategic portfolio management
a subset of which is the subject of active portfolio management at any given point in
time as suggested by Fig. 5.1. Portfolios are the highest level of change and embody
the initiatives that an organisation is undertaking or planning to undertake which can
be disparate and unrelated in nature. It is at this level that an organisation must ulti-
mately define and justify itself and how it intends to create a return on its investments
(in the private sector) or act on its political mandate (in the public sector). Programme
management is concerned with the optimal resourcing of multiple related projects in
a manner that is consistent with the overriding corporate strategy. Its function is to
encompass governance, oversight for processes and methodologies (including their
continual improvement and optimisation) as well as provide support. A programme

© Springer International Publishing Switzerland 2015
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is considered a temporary arrangement that is dissolved once its outcomes have
been achieved wherein individual projects are the vehicles of change tasked with the
delivery of specific outputs (e.g., creation of a software solution) for which resources
(e.g., staff, finances, suppliers) have been assigned. Projects (as discussed in Chap.4
are thus the lowest unit of change vehicle and concern temporary organisational
constructs that deliver specific outputs that ultimately contribute in part to the new
emerging capabilities of an organisation. Ostensibly the DSDM Agile Programme
Framework does not mandate any specific agile method at the project level though it
is clear that DSDM-philemethodologies are preferred. Here, a capability refers to the
delivered benefits (as perceived by customers and stakeholders) typically expressed
in terms of business processes, people, physical assets and information. Capabilities
arise when the outputs of one or more projects, grouped together as a tranche within
a programme, are combined to deliver the benefits as indicated by Fig. 5.2.

These supra-project structures defined at the enterprise level connect strategy
to change activity and bring with them complex support functions and management
concerns revolving around the role of governance and riskmanagement as they apply
to the organisation as a whole. Whilst it is possible to engage these matters in an
agilemanner (e.g., placing emphasis on incremental deliver consistent with emergent
strategies, incorporating feedback and review to enable an iterative approach and pro-
moting organisational learning, cultivating a culture of empowerment and ensuring
malleable self-organisational structures) the reality is that at this level there will often
be a mixture of agile and non-agile approaches. This is to be expected since although

Fig. 5.1 The Agile Organisation © DSDM Consortium 2014. Reprinted with permission

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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Fig. 5.2 Relationship Between Benefits and Tranches © DSDMConsortium 2014. Reprinted with
permission

an organisation may well have achieved a high degree of agility within its own bor-
ders, it will find itself interacting with partners, suppliers and other participants in
its value chain that have adopted different approaches on the delivery of change.

In agile terms programmes are expected to remain aligned with current business
strategy and in particular to exhibit the features necessary to cope with the chang-
ing direction of emergent strategies (as described in Chap.2). For example, this is
achieved through the continual sensing of and adapting to the business environment
and the iterative development and incremental delivery of outcomes focusing only
on what is needed at any given point in time. As discussed in Chap.6 appropriate
governance structures must accompany the programme though it is already evident
at this point that top-down external project governance models are likely going to
be favoured. Thus whilst active stakeholder involvement is encouraged, the DSDM
Agile Programme Management Framework [72] appears to hold back from endors-
ing open democratised governancemodels. The following principles apply to DSDM
at the programme level:

• Programme goals are clearly and continuous aligned to business strategy. This
principle mandates frequent review and validation of the programme (e.g., when
there are changes to business strategy, capabilities are enabled or on conclusion
of projects). In spite of the appearance of the assumption of an implicit planned
strategy being the driver with less accommodation of emergent strategic thinking,

http://dx.doi.org/10.1007/978-3-319-16262-1_2
http://dx.doi.org/10.1007/978-3-319-16262-1_6
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there is sufficient mention of adaptation elsewhere (albeit at different levels) to
warrant the belief that change can be effected in both directions. Review alongwith
continued sponsorship and commitment towards the Business Case are necessary
elements of this principle.

• Benefits are realised incrementally and as early as possible. Early and incremental
delivery of benefits implies partial delivery of benefits. This admits the possibility
of a change of course based on new information thereby negating the necessity
(in the short term) to plan in detail those benefits that will only be realised in
the long-term. The prioritisation of programme benefits must of course trickle
down to the prioritisation of capabilities delivered by projects which must take
into consideration cost-benefit factors.

• Governance focuses on creating a coherent capability. Issues of programme driven
change, synchronicity of capability delivery and coherence of the overall pro-
gramme are complex matters that cannot be governed at the project level. This
require high-level planning and an undertaking to understand where projects over-
lap and what their inter-dependencies may be. The role of governance is therefore
to ensure that integrated and coherent capabilities are aligned with the overall
vision are realised.

• Decision-making powers are delegated to the lowest possible level. This principle
is concerned with achieving the right balance of programme led decision-making
and governance whilst ensuring internal autonomy at the project level.

• Agile programmes are iterative and have the ability to contain both agile and non-
agile projects. This is a pragmatic recognition of the diversity found within large
programmes and the need to accommodate non-agile approaches whilst adhering
at the programme level to agile principles.

5.2 Lifecycle

Incremental delivery at the programme level is encapsulated in the notion of a
programme increment also referred to as a tranche. Thus the spectrum of enable-
ment activities involves one or more capabilities linked to individual projects which
between them are delivered and enabled incrementally through tranches as depicted
in Fig. 5.3. The implications that this has for planning is that planning horizons are
effectively terminated at each tranche boundary though the overall vision is expected
to extend further.

Theprogramme lifecycle contains the following six phases that bear a resemblance
to the DSDM project model as described in Chap.4 together with an overarching
Benefits Management process as illustrated in Fig. 5.4.

• Pre-Programme. This phase derives a programme from the existing portfolio
within the organisation and sets about determining the initial key roles to be
involved (e.g., Business Programme Owner, Business Change Owners). It is here

http://dx.doi.org/10.1007/978-3-319-16262-1_4


5.2 Lifecycle 107

Fig. 5.3 The DSDM Agile Programme Structure © DSDM Consortium 2014. Reprinted with
permission

that the decision is taken if the programme is worth pursuing though if so, then
planning is deferred to later phases.

• Programme Feasibility. The inclusion of the programme in the active portfolio
management is a decision that is based on cost-benefit analysis, strategic alignment
and consistency, clarity surrounding the nature of the transformation, its approach
and governance and the readiness of the organisation to absorb it.

• Programme Foundations. The basis onwhich the programme restsmust be clarified
in terms of the business architecture, intended benefits, management structure and
governance, stakeholder engagement policy and communication and high-level
plans. In contrast to traditional programme management the detailed planning of
tranches and individual projects is deferred until sufficient information is present.
Notwithstanding, the first tranche can be planned insofar as project and the capa-
bilities to which they contribute can be identified and their outline budgets, depen-
dencies and timelines can be determined. At this point various artefacts should
come into focus including the Business Architecture Model and Roadmap, the
programme Business Case and Programme Plan and related supporting materials.

• Capability Evolution. At the tranche level specific capabilities are expected to
be iteratively developed and incrementally delivered subject to continual review



108 5 Agile Programme Management

Fig. 5.4 The DSDM Agile Programme Lifecycle © DSDM Consortium 2014. Reprinted with
permission

and assurance of convergence towards the desired future state. Note that tranches
may overlap provided that they are self-consistent and are not dependent on each
other. Furthermore a tranche does not need to deliver a full capability as it suffices
for it to contribute part functionality. Indeed, this is desirable if learning is to be
fed back into the overall programme. During this phase capabilities are enabled
which requires that stakeholders are on board, that projects are executed and that
their deliverables are assembled so that existing processes can be changed or
adapted to make use of them allowing time at the end for reflection on the process.
Finally benefits realisation benchmarks assesses capability enablement to see if
partial benefits are being realised even if the entire capability is not yet present.
This also allows for learning to influence the evolution of capabilities that will be
incrementally built upon in the following tranches.

• Tranche Review. The primary purpose of this phase is to assess the on-going via-
bility of the programme. Reviews may commence as soon as sufficient capability
has been enabled and though parallel tranches ought not to influence each other
there may still be collateral considerations to take into account should one review
call into question matters that impact the overall business architecture or planning.
Tranche reviews will determine when the tranche (and ultimately programme) is
considered done and will trigger the initial planning of subsequent tranches.

• Programme Close. Closure requires merely the confirmation that sufficient
capability has been delivered with a review against the vision and business case
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along with a collection of lessons learned. From an agile perspective, detection of
divergence between planned and realised benefits may not be asmajor a concern as
it might seem since this might simply reflect the degree of adaptation to changing
circumstances. Furthermore, lessons gathered at this stage could be said to have
relatively little potency since there is no longer an internal programme feedback
loop. Moreover the transfer of such lessons to other programme contexts might be
prove to be of relatively little relevance.

Benefits management, which begins during Feasibility and Foundations and is
built upon iteratively thereafter, tackles benefits realised as soon as a capability
becomes enabled. This process identifies, monitors, measures and ensures continued
on-going commitment to their realisation. Accordingly it must operate in tandem
with the underlying cadence of tranches and incremental delivery of capabilities.

Throughout communication plays an important role since stakeholders who must
come to terms with the change being introduced may offer resistance if not suf-
ficiently convinced of the benefits. Accordingly incremental enablement of capa-
bilities and delivery of benefits serves to build trust. True communication (rather
than mere informing) ensures that valuable feedback is gathered and fed back into
the programme. Thus communications encompasses both outward and inward look-
ing aspects. The apparent weight of communication (e.g., Stakeholder Engagement
Strategy and Communication Plans at the tranche level) is perhaps a reflection of
the complexity that it assumes at this level when compared to the more integrated
communication found at the project level.

5.3 Roles and Responsibilities

Programme management roles invariably entail people development and leadership
skills (e.g., trust and respect in teammembers and the ability tomotivate and inspire),
a degree of business acumen (e.g., ability to prioritise and take calculated risks) and
strategic foresight (e.g., the ability to determine and communicate the programme
vision). As is the case with project roles three classifications (i.e., business, technical
and managerial) exist and an individual may hold more than one role or a role may
be split across multiple individuals. These roles, the details of which can be found
in Appendix C, are listed in Table5.1 and depicted in Fig. 5.5.

The Programme Management Team comprises of roles that for the most part
are involved both in business strategy and programme management and are likely
to be a suitable pool for programme and project steering committees owing to the
authority and access to resources within the organisation that they command. The
are accountable for oversight and must direct and strategically guide the transition
of the organisation towards its new future state that the programme is attempting
to achieve. They are supported in administrative affairs by the Programme Support
Office and must have the necessary respect of the network of key stakeholders and
corporate managers linked to the programme.
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Table 5.1 Programme Role Matrix

Interests

Managerial Business Solution/technical

Programme
Management Team

Business Programme
Owner, Business
Change Owner,
Programme Manager

Business Programme
Owner, Business
Change Owner

Capability Delivery
Team

Stakeholder
Engagement
Co-ordinator

Programme Change
Architect, Project
Team

Programme Technical
Architect, Programme
Change Architect,
Project Team

Supporting Programme Support
Office

Change Agents,
Specialists

Specialists

Fig. 5.5 Agile Programme Framework Roles © DSDM Consortium 2014. Reprinted with permis-
sion

Capability delivery roles subsumenot only individual project roles but also include
technical architectural individuals who must ensure consistency of design across the
programme (e.g., by becoming involved in matters that can not be resolved as effec-
tively at the project level) as well as being accountable for stakeholder engagement,
management and communication. The existence of these roles is necessary if other-
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wise autonomous projects are to pull together effectively in the right direction and
are thus crucial for the enablement of capabilities.

Supporting roles fulfil a variety of support functions and their organisation is a
relatively situational affair that depends on the nature of the organisation (e.g., use
of contractors, existence of internal support infrastructures). Though not explicitly
mentioned (or perhaps subsumedunderSpecialists) theremayalsobemethodological
experts who can support the added complexity of running a programme in an agile
manner.

The interface between programme and project levels is illustrated in Fig. 5.6where
possible points are contact are indicated. Thus the parallels between Programme

Fig. 5.6 Interface Between Agile Programme and Project Roles © DSDM Consortium 2014.
Reprinted with permission
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Technical Architect and Technical Co-ordinator are such that they may be identified
with each other suggesting close collaboration between these roles is to be expected.
On the other hand the assumption of the Business Sponsor role may well be done by
the Programme Manager1 though the Business Change Owner, who could equally
assume the role of Business Visionary, may be more appropriate. Irrespective of the
details, however, there should be a single Business Sponsor and Business Vision-
ary at the project level where possible and the precise mapping of programme to
project must of course take account of their individual capacity, ability to commit
and appropriateness of match (e.g., business area compatibility).

5.4 Products

The DSDMAgile ProgrammeManagement products (see Table5.2 and Fig. 5.7) can
be categorised as evolutionary, milestone or foundation artefacts that address busi-
ness, capabilities and benefits, benefits management and programme management
interests. Interestingly the rather long list of products required at the programme
level bears some resemblance to the list of the DSDM Agile Project Management2

artefacts suggesting that the intention is that they be used together. Furthermore, one
might expect there to be downward pressure on projects to integrate themselves into
the programme document structure (e.g., input into high-level project status report-
ing rather than the local use of Team Boards). However, a well-governed project
(e.g., one that employs Timebox Review Records) ought not need to produce any
additional reporting for the programme and thus the artefacts that it already uses
(e.g., Burndowns, Team Boards) may remain in place provided that the project can
report back on progress relating to its Minimum Useable Subset.

One may still be forgiven for asking why this approach should be considered agile
in light of the preference for working solutions over comprehensive documentation
and the principle of conveyance of information through face-to-face communica-
tion expressed in the agile manifesto. An adequate answer to that question must
take into account how practices at the programme level are enacted (e.g., depth
and scope of documentation) and how agile principles manifest themselves (e.g.,
iterative development and incremental delivery of capabilities) whilst also taking
into account that a programme necessarily introduces higher levels of complexity in
terms of communication and coordination. It is during Programme Foundations that
most documents are baselined, though some documents (e.g., Communication Plan,
Tranche Plan and Tranche Review Record) are also baselined during the Tranche
Review phase for each tranche. Throughout the DSDM literature other artefacts
are mentioned that are not included in the core document set. These include the

1 DSDMdefends this assignment in spite of its apparent dissonance suggesting that it is the preferred
approach.
2 Note that what is being referred to here is DSDMAgile Project Management not the DSDMAgile
Project Framework.
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Table 5.2 Classification of DSDM Programme Products

Category Products

Evolutionary Vision Statement, Prioritised Benefits Definition, Business Architecture
Model, Roadmap, Benefits Realisation Plan, Business Case, Stakeholder
Engagement Strategy, Communication Plan, Programme Risk Log,
Programme Issues Log, Communications Log, High-Level Project Status,
Benefits Assessment

Milestone Governance Strategy, Tranche Plan, Tranche Review Record

Baselined Vision Statement, Prioritised Benefits Definition, Business Architecture
Model, Roadmap, Benefits Realisation Plan, Business Case, Governance
Strategy, Stakeholder Engagement Strategy, Communication Plan, Tranche
Review Record

Fig. 5.7 Programme Level Products © DSDM Consortium 2014. Reprinted with permission
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Programme Approach Questionnaire and the Configuration Management Strategy
though these are alluded to elsewhere in this book where appropriate.

• Vision Statement. This document attempts to capture the intended state of the
organisation following the transformation programme as reflected in the business
strategy. The challenge therein lies in creating something that is understood, mean-
ingful, achievable and can be used as the basis for validating decisions. Created in
the early phases of the programme, it may be updated throughout as circumstances
dictate.

• Prioritised Benefits Definition. This document describes the intended benefits and
more importantly how they are to be measured and assessed thereby communi-
cating clearly intentions and expectations to the capability delivery teams. As the
programme progresses these benefits will necessarily be fleshed out in more detail.
The point of prioritising them (usingMoSCoW) is to ensure that the more valuable
benefits can be delivered earlier.

• Business Architecture Model.Where a vision statement captures state, theBusiness
Architecture Model describes structure of the future organisation (e.g., processes,
organisational structures, technology and information). This would ordinarily
include a prioritised capabilities list that is linked to the Prioritised Benefits Def-
inition along with a series of incremental states through which the model may
progress.

• Programme Plan. Containing both the Roadmap and the Benefits Realisation Plan
this describes the route to capabilities enablement and realisation of benefits. Ide-
ally it should project high-level consistency and be compatible with related arte-
facts (e.g., Business Architecture Model).

– Roadmap. This describes the schedule of tranches that make clear the incre-
mental nature of capabilities enablement and ought to cover high-level details
of resourcing and costs required to realise the schedule whilst admitting the fact
that future tranches bear a higher degree of uncertainty in this regard.

– Benefits Realisation Plan. This document outlines a mapping between accrued
benefits as capabilities come online and is linked to the Prioritised Benefits
Definition. Inherent in these relations is the fact that whilst some benefits arise
gradually with the emergence of new capabilities, others are structurally held
back until specific combinations of capabilities are enabled and integrated. The
value of this document therefore lies in the fact that such details are clearly
communicated to the respectiveBusinessChangeOwnerswhilst also identifying
the necessary coordination in order for the desired outcome to be reached.

• Business Case. This product must detail the risks and rewards bound to the
programme as a whole in the context of the wider organisation (e.g., acknowl-
edgement of the impact of the transformation on enterprise risk management).
Funding is understandably more complex since the uncertainty regarding future
tranches may well undermine estimation efforts and therefore gated funding mod-
els at the tranche level are likely to be used. Note that the existence of a programme
level Business Case means that individual projects must not formulate their own
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Business Cases beyond perhaps contextualising the programme Business Case in
terms of their own business area.

• Governance Strategy. This strategy defines the governancemodel to be usedwithin
the programme i.e., on what basis decisions in the programme will be made. It is
to be expected that the details will cover escalation triggers and paths, roles and
responsibilities and any matters concerning reviews or approvals. By implication
this frames governance as a project external mechanism (see Chap. 6 for further
details) from which individual projects must take their lead and thus it is down to
the Project Managers and programme governors to resolve any tensions that may
arise as a result.

• Stakeholder Engagement Strategy. A strategy to cater for the needs of internal and
external stakeholders needs to be formulated and may include a stakeholder analy-
sis and engagement and interaction approach that keeps stakeholders committed
to the outcomes of the programme.

• Communication Plan. This is a tranche rather than a programme level entity that
identify the key events and communications that need to be distributed and the
nature of the communication policy that needs to be employed. Consistency and
appropriateness of the message is of course important as is the gathering of feed-
back.

• Tranche Plan. These plans represent the second level of programme planning
and emerge just prior to the initiation of each programme increment. They detail
prioritisation of capabilities and their related projects (though the project details
themselves are omitted). This exerts some degree of influence on the Timebox
planning of projects since it is at the tranche level that dependencies between
projects become apparent. Only the first tranche is planned at the start of the
programme with subsequent planning events occurring through the programme
in light of the state of information that is then available. Anticipated benefits that
should arise from the tranche should correlate with other products (e.g., Benefits
Realisation Plan) and straight through thinking should prevail in relation to costs,
key resources, impact of new capabilities and their risks.

• Tranche Review Record. In the closing stages of completion of a tranche an assess-
ment of whether or not sufficient capability has been delivered needs to be made
and any relevant findings integrated into the Programme Plan. Matters relating to
formal acceptance of capabilities and the benefits that have been realised together
with lessons to be carried forward also belong to this artefact.

• Programme Control Pack. This is essentially a status control compilation that
serves to identify risks and keep participants informed of progress:

– Programme Risk Log. Corresponding to the traditional risk register this is a
top-down assessment of programme level risks and the strategies needed to
tackle them. The tendency, also found in early DSDM literature, to frame risk
as a purely negative phenomenon makes a reappearance here and there is a
recommendation that project level risks not be included unless they have a

http://dx.doi.org/10.1007/978-3-319-16262-1_6
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programme impact.3 The Programme Approach Questionnaire, not cited as a
separate product, is an important risk related artefact.

– Programme Issues Log. The issues log contains programme level concerns
that require management attention with those affecting individual projects not
included. There is perhaps an implicit assumption that the DSDMAgile Project
Management method is being used since this does indeed contain an Issue Log
in its Delivery Control Pack though the product structure of the DSDM Agile
Project Management Framework makes mention of neither.4 Be that as it may,
the log must merely record issues, their severity and whether or not they have
been addressed in a timely manner.

– Communications Log. This log contains a record of all key communications
transmitted by the programme together with relevant decisions taken at that
time.

– High-Level Project Status. Classical reporting in terms of progress, expenditure
and any risks and issues constitute this aggregate report that gathers information
from individual projects. This implies that project level reporting is in place and
that this is reasonably standardised across all projects (be they agile or not). For
example, agile projects that might otherwise limit reporting to the use of a Team
Board would need to gather the necessary information in written report format
to pass up to the programme level.

• Benefits Assessment. This assessment is essentially the reporting element of the
Benefits Realisation Plan and attempts to measure what benefits have up to that
point being realised through the incremental delivery of capabilities. Clearly this
cannot be adequately captured at the project level and a degree of consolidation at
certain key points (e.g., tranche reviews) is to be expected.

Closer analysis of the DSDM Agile Programme Management literature (see
Table5.3) reveals that the roles of Business Programme Owner and to a lesser degree
ProgrammeManager are critical to the success of the programme since between them
ownership of most of the artefacts is consolidated. This applies even to artefacts such
as the Stakeholder Engagement Strategy and Communication Plan which one might
otherwise expect to be owned by the Stakeholder Engagement Co-ordinator.

5.5 Planning and Control

Programmes must anticipate change not only on account of the volatility of the
business environment but also on account of their comparatively long horizons (that
are usually expected to extend over years). Thus it is reasonable to develop and

3 This recommendation does appear to be at odds with the common practice of risk aggregate
employed by enterprise risk managers to assess whether or not individual but connected risks on
different projects do in fact constitute a programme risk.
4 The confused reader may wish to review again the difference between the various DSDM frame-
works found in Chap.1.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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deliver capabilities incrementally in order to navigate to transition states that reflect
an interim but incomplete versions of the overall programme vision. Tranches are
focused on the medium term future (e.g., a few months to a year) that revolve around
project increments comprising of short Timeboxes (e.g., two to four weeks). The
underlying principle throughout is that the level of detail of planning is inversely
correlated to the length of the time horizon driven by the level of uncertainty over
time. Planning must accordingly be iterative taking on greater detail as plans evolve.
For example, Pre-Programme and Programme Feasibility planning is restricted to the
selection of undertakings and their cost-benefit assessment in terms of deliverables
and risk. It is not until the Programme Foundations that definition and prioritisation
of high-level capabilities (mapped to defined benefits) occurs along with clarification
of the route towards realisation of the Business Architecture Model. This situation
is depicted in Fig. 5.8 which shows the key elements that determine the evolving
Programme Plan.

Detailed planning also occurs at the level of capabilities enablement since each
capability is related to one or more projects during which reviews take place to exam-
ine how the tranche has performed (see Fig. 5.9). It is worth reminding oneself that
since projects incrementally delivering their respective capabilities, benefits reali-
sation must accompany capability enablement throughout the tranche (and not on
its completion as might be the case in non-agile approaches). Benefits realisation
itself requires planning since it is not only the initial roll-out and integration of new
capabilities that is of interest but also the sustained and continual usage thereof.

The emphasis of planning and control at the programme level is therefore clearly
focused on delivery of capabilities and the realisation of benefits in order to ensure
project alignment with the programme whilst keeping control on time and cost bud-

Fig. 5.8 Core Product
Interrelationship © DSDM
Consortium 2014. Reprinted
with permission
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Fig. 5.9 Core Product
Interrelationship © DSDM
Consortium 2014. Reprinted
with permission

gets and ensuring quality. This is achieved through incremental delivery and continual
review as well as the learning that arises from consumption of budget (in relation
to benefits realised) and the feedback loops between the capability delivery teams
and their customers. The communication that is necessary is considerable at the pro-
gramme level and requires that key roles engage at both the programme and project
levels (e.g., attending project Daily Stand-Up meetings). When compared to other
enterprise agile methodologies (e.g., SAFe®) it is less clear how programme and
project teams ought to integrate. This notwithstanding, it may be fair to imagine
that the Programme Technical Co-ordinator forms a virtual team with the respective
Technical Co-ordinators of active projects or that the ProgrammeManager maintains
a close relations with Project Managers at all times.

As illustrated in Fig. 5.10 there are several review gates (some of which imply
the baselining of artefacts) at which various assessments are made. For example,
prior to entry into Programme Feasibility the programme must be deemed to fit
with the business strategy and on emergence from the Programme Feasibility, Pro-
gramme Foundations and each Tranche Review the viability and continuation of the
programme must be determined. At the tranche level more detailed reviews are con-
ducted that take into account what capabilities have been delivered and whether or
not benefits have been realised. The important point to bear in mind in such reviews
is that they exist to implement governance thereby adding value to the programme.
They ought not therefore represent costly and timely overheads but rather should
facilitate programme level learning. The very fact that such activity is concentrated
at the tranche level makes this possible since the short timescales and tight feedback
loops support these goals.
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Fig. 5.10 Agile Programme Review Gates © DSDMConsortium 2014. Reprinted with permission

Finally, whilst the programme views increments at the tranche level, projects con-
tinually produce deliverables at much shorter timescales. If already using Timebox
ReviewRecords, then these can be picked up at the programme level without the need
to burden individual projects with programme reporting requirements as described
earlier in this chapter.

5.6 Management Implications

The discussion of agile programme management has taken place within the context
of strategic portfolio management, a subset of which constitutes on-going active
portfolio management in an environment of hybrid approaches and methodologies.
Though appealing in itself, this rather top-down view is not shared by all agile prac-
titioners as can be deduced from the emergence of lean startup philosophies. Thus
agile programme management as presented here represents an evolution of exist-
ing views concerning the structuring of change activities that has been imbued with
agile characteristics and practices. Agile programme management as proposed by
DSDM therefore exhibits different characteristics to other enterprise agile method-
ologies (e.g., DAD, SAFe®). Whilst DAD appears to embody a very broad range
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of practices all embedded into a decision-making framework with which just about
any conceivable pair of techniques can be married together as circumstances dic-
tate, SAFe®cites the use of Architecture Release Trains that mirror the cadence of
individual teams back into the wider programme and provide business and techni-
cal support infrastructures to ensure that programme increments can be delivered.
Part of the fluidity of SAFe®might be attributable to the fact that it designates agile,
rather than project, teams at its lowest level and these may be involved in a variety
of change and other related activities (e.g., Scrum or Kanban teams). This enables
it to dovetail into the mainstream “Scrum of Scrums” thinking wherein higher lev-
els of coordination are achieved by getting representation of individual agile teams
(often, but not necessarily, their respective Scrum Masters) to convene on a regu-
lar basis to discuss coordination and integration issues. Complicating the situation
for the DSDM Agile Programme Management Framework is its admission of both
agile and non-agile approaches (which SAFE®does not accommodate) and this in
part may account for the striking resemblance between it and traditional frameworks
such as the Managing Successful Programmes®. Thus there is a desire to retain the
traditional roles and structures and attempt to make them amenable to Agile (e.g.,
encouragement of empowerment, adoption of iterative and incremental approaches).
Whilst non-agile participants may feel at home in such environments, they need still
to understand that the conduct of daily business has in fact changed and, cultural
differences aside, the conscious reinterpretation of otherwise familiar terms (e.g.,
Programme Manager, Tranche) must take place in an agile manner if the undertak-
ing is to succeed. There is thus the risk that terminology and practices, wrapped in
vaguely familiar language, will be take as a license to continue on as before. For
example, the implicit hierarchy between the Programme Technical Architect and the
project level Technical Co-ordinators must respect the autonomy and empowerment
within the respective project teams and the tension that will inevitably exist in such
arrangements need to be skilfully resolved.

Reporting at programme and project levels needs to be agreed early on in the
programme and appropriate structures put into place. Close reading of the DSDM
Agile ProgrammeManagement Framework indicates that insofar as theDSDMAgile
Project Management approach is in place there ought to be no issues since much of
the necessary project governance and review is already in place. Thus signalling up
this information using RAG5 charts may, for example, suffices for the most part.
A greater challenge arises if other agile methodologies that have less of a focus on
governance (e.g., Scrum, XP) or non-agile approaches (e.g., PRINCE2®) with their
own cultural nuances are being integrated. In the case of the former the issue is
not with the agile programme approach but rather the inherent weaknesses in the
underlying project methodology (e.g., use of forced ranking rather than prioritised
backlogs) which simplify reinforces the point that early discussion of the matter is
called for.

5 RAG is a common reporting acronym for Red, Amber and Green status reporting.



Chapter 6
Governance

Abstract Governance is concerned with how decision-making within programmes
and their projects is conducted. Embedded in this view is the assurance that the
necessary project management capability exists and is sufficient for the needs of
the organisation and that at an individual project level resources are being deployed
in an effective and efficient manner. In respect of organisation and role structures
governance also encompasses not only matters of accountability and responsibility
but also the concentration and balance of power. Thus whilst traditional governance
models often stipulate the existence of a steering committee that directs projects
and to whom decisions may be escalated for resolution, other approaches rely more
on collective wisdom and the democratisation of decision-making suggesting that
the implementations of governance models may vary considerably in their details.
Therefore, although governance seeks to ensure that intended benefits are realised in
a manner that ultimately fulfils the overall strategy and vision, precisely how this is
achieved is an openmatter. This implies on the one hand that accommodation of agile
thinking is called for and on the other that agile stands to benefit from traditional
perspectives on governance.

6.1 Introduction

Governance is concerned with the nature of decision-making frameworks that guide
and direct activities and as such is a separate activity from the management of
resources and people [11, 131]. Broadly speaking there are two main influences
on the wider definition of project governance that are derived from transaction cost
economics and principal-agency theory. Transaction cost economics examines the
costs incurred when conducting a transaction (e.g., searching for information, con-
tract bargaining and enforcement) and became a pivotal economic theory that gave
rise to the notion of economic governance structures that shape economic activity and
its control [278]. The prevalence of transaction cost economics is owing to the sig-
nificance it plays in overall costs and therefore its relevance to governance concerns
the effective and efficient use of resources. It should therefore come as no surprise
that contractual machinations (wherein the interests of different parties need to be

© Springer International Publishing Switzerland 2015
A. Moran, Managing Agile, DOI 10.1007/978-3-319-16262-1_6

123



124 6 Governance

protected and monitored in order to ensure that key participants do not attempt to
manipulate outcomes solely to their benefit) are as much a governance concern as
the balancing of the needs of competing and conflicting interests.

Despite broad connotations of decision-making frameworks, specific definitions
of project governance [4] range from those focusing on economic contractual details
[261] to those that adopt a very broad principled stance on stakeholder management,
procedural justice and contractual obligations [219]. In some cases project gover-
nance is understood as the projection of corporate governance onto the project in
order that its activities are aligned with the objectives of the organisation [11]. How-
ever, more often than not the characteristics of governance are conditioned by many
factors including the asset specificity of project deliverables, the relational nature
of the undertaking and the prevailing business culture. These considerations admit
the possibility that governance might also need to be tailored in order to cater for
the management of relationships amongst the parties involved [13]. It only follows,
therefore, that adoption of Agile will inevitably also have some bearing on how
governance will be expressed within a project.

In spite of the diversity of debate concerning the nature of project governance
there is a clear dichotomy in terms of how it comes to influence individual projects.
On the one hand there is external project governance that is imposed in a top-down
fashion onto projects. Here the objective is to establish independent policies and
standards which projects must follow and on the basis of which comparisons across
projects can be made (e.g., governance function found at the portfolio or programme
level and perhaps executed by a PMO). This perspective highlights principal-agency
concerns between individual projects and the overriding authority that dictates the
terms of governance to them. This points towards a driving need for alignmentwith an
overarching strategy (e.g., as in the situationwhere projectsmake up a programme) as
well as the necessity to subjugate projects to standardised monitoring and reporting.
The other, moderately more popular view, is that project governance is subject to the
specific circumstances of a project and therefore entails tailoring and establishment of
shared rules and understandings between participants and their stakeholders. Indeed,
governance in this context is understood as ameans of facilitating goal congruence of
parties that hold differing views [279]. Thus the key features of this perspective focus
on the transitory though independent nature of project organisations bound together
by a shared goal, the often complex relationships between parties (e.g., suppliers,
contractors) and the role of governance in safeguarding the alignment of interests
and accommodation of external contingencies.

In common with most views on governance, decision-making ought to involve
appropriate individuals basedon their decision authority (e.g., commandof resources)
and the ability to make correct decisions in a timely manner (e.g., proximity to rel-
evant operational details). In light of the systems dynamics observations of Chap. 1,
timeliness is particularly important since the very structures and interfaces that are
often introduced in the name of good governance can in fact impair decision-making
by introducing delays that result in decisions being made on the basis of stale infor-
mation. Thus frequent review points throughout the process are required in order to
continually gauge the suitability of the emergent solution and to adapt its development

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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in light of new information (e.g., changes in the market place). There are seemingly
countless principles surrounding project governance though the following, that have
been adapted and reinterpreted in agile terms, enjoy a reasonable consensus [86]
amongst project governors:

• Single point of accountability. The responsibility for any undertaking must be
traceable back to a single credible individual who is in command of the neces-
sary resources and authority to direct activities and assume accountability thereof.
Inherently linked with leadership, this individual must be have the capacity to act
as final arbitrator of conflicts concerning the direction and nature of the undertak-
ing. In DSDM this role is assumed by the Business Sponsor at the project level
and the Business Programme Owner at the programme level. These DSDM role
assignments are based on the DSDM Agile Project Management and Agile Pro-
gramme Management Frameworks respectively. Other agile methodologies also
accommodate this principle as evidenced, for example, by the Product Owner role
in Scrum. Though incorporated in a single individual, such a role is expected in
an agile environment to solicit feedback and involvement from others.

• Ensure alignment of project governance and solution delivery. This principle advo-
cates the direct involvement and integration of Business at multiple levels into
decision-making concerning solution development (e.g., Business Ambassador,
Analyst and Advisor roles in DSDM). It also ensures that divisions (perhaps aris-
ing fromorganisational structures) do not inhibit communication and collaboration
and that there is continual validation in relation to what is being delivered.

• Separation of stakeholder management and project decision-making.Whilst stake-
holder management is important and ensures acceptance of solution deliverables it
is not a mandate to involve all stakeholders in all decisions relating to the project.
Thewider disagreements and conflicts over the direction of a project that invariably
arise amongst different stakeholders should not be allowed to undermine either the
authority of the project sponsor or inhibit the empowerment and self-organisation
of the Solution Development Team (e.g., by perhaps involving the right stake-
holders at the right point in time). Adoption of this principle clearly favours less
democratic governance models but is nonetheless consistent with agile practices
insofar as the previous governance principle is honoured.

• Separation of project and organisational governance. This advocates the indepen-
dence of project decision-making from organisational influence (e.g., individual
line managers) though it does not preclude the projection of corporate governance
onto projects. In agile environments this is particularly important since much
decision-making takes place in the context of self-organised teams that must be
sufficiently empowered.

One aspect of governance that warrants special attention for agile undertakings
is the manner in which decisions are affected by social context [95] suggesting that
the social networks in which participants operate play a role in how decisions are
arrived at. For example, shared mutual history and trust may influence how working
agreements are structured. A working agreement in this context is an consensual
statement concerning how a team intends to work together that highlights shared
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values and desired behaviours (e.g., timeliness at meetings, willingness to discuss
points of conflict constructively and openly). Clearly, given the socio-technical char-
acteristics of Agile together with its empowered self-organisational structures, this
is an important detail to consider when assessing governance in agile environments.
Thus monitoring of progress towards delivery of benefits in agile environments tends
to focus on the extent of the viability of social contracts, the achievement of functional
outcomes based on consensual decision-making together with the effectiveness of
the learning processes that alleviate the initial uncertainties or cope with market-
place vagaries. The abilities of adaptive devices (e.g., Prioritised Requirements List,
MoSCoW prioritisation) and the effectiveness of self-organisation (incl. decision-
making and conflict resolution) to consistently deliver that which is deemed most
valuable at any given point in time thus take center stage. Accordingly, of governance
interest are those parameters (e.g., methodological configuration, team composition,
disposition and stability) that best contribute towards focused delivery of value in
spite of the change and uncertainty that may surround them. Therefore Agile neither
argues that governance is no longer necessary nor that traditional governance bodies
have no further part to play, but rather, as is so often the case, a different and more
nuanced approach is required wherein the configuration of organisation and people
is measured in terms of its capacity to deliver value in turbulent environments.

In many respects, Agile enhances traditional aspects of governance through its
increased speed of communication which results in enhanced timeliness of informa-
tion on which decisions are based. Furthermore the superior validation that arises
from integrated heterogeneous teams also plays a key role. Moreover, at least in
the IT sector, there does appear to be a tentative positive correlation between the
practice of the principles of the agile manifesto and commonly held success factors
in the adoption of IT governance [155]. For example, the prioritisation of early and
continuous delivery of valuable solutions along with the integration of business and
technical into a single team both support the oft cited success factor that the involve-
ment of senior management (e.g., Business Sponsor) is essential for sponsorship,
prioritisation and decision-making.

6.2 DSDM and Governance

Since its inceptionDSDMhas transferred several traditional project governance prin-
ciples and practices and embedded them at multiple levels into its own process model
(e.g., review points throughout the entire lifecycle) and procedures (e.g., production
of Timebox Review Records). DSDM envisages that the burden of governance is
borne in large part by the project level roles within a project (e.g., Business Spon-
sor, Business Visionary, Technical Co-ordinator, Project Manager) in a manner that
reflects the traditional steering committee structure found in traditional programme
and project management though it cautions against an overt control mentality. Gen-
erally speaking such a steering committee, to whom the Project Manager, Technical
Co-ordinator and Business Visionary would be expected to report, resides outside
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of the project and ought to include the Business Sponsor alongside other relevant
senior parties. In practice, DSDM is considered highly adaptable in respect of organi-
sational constraints and is capable of accommodatingmost of the common traditional
governance structures in terms of the following activities:

• Business Focus. The requirement that the project purpose and objectives be out-
lined in a Business Case and that the necessary business, solution andmanagement
foundations be developed in the early phases of a project (i.e., Pre-Project, Feasi-
bility and Foundations) communicate clearly the intent of a project enabling it to
be reviewed for fitness of purpose.

• Structured Approach. Since a project is a temporary change vehicle entrusted with
resources in order to achieve specific goals, it ought to have a structured approach
from which it is possible to deduce whether or not the undertaking is a going
concern. This is evident from the phased lifecycle model of DSDM which clearly
delineates the main activities (e.g., initiation, development, deployment).

• Roles. Clearly defined roles and responsibilities (see the Appendix C) ensure
representation of business and technical views and identify project approach risks
that might call into question the validity or integrity of the project. This includes
having a single person accountable for the existence and performance of a project
(i.e., Business Sponsor) consistent with the governance principles outlined ear-
lier. In addition some of the project level roles (e.g., Business Sponsor, Business
Visionary, Technical Co-ordinator) may constitute a project board to which the
Project Manager must report should this governance model be desired. Further
details can be found in Chap.4.

• Stakeholder Involvement. The “one team” integrated approach provides for inclu-
sion of business and technical representatives atmany levels (e.g., planning, review,
testing and solution demonstration) thereby ensuring meaningful and actionable
involvement of the key players.

• Delegated Decision-Making. Empowerment within DSDM projects is discussed
during the Foundations phase in order to determine what scope team members
have in decision-making. For example, MoSCoW prioritisation provides the basis
for determining the scope of autonomy of the Solution Development Team and
the contingency of a Timebox.1

• Review Points. Reviews offer the opportunity to assess progress towards project
goals and therefore constitute an important element of project governance. These
include the reviews that take place at the end of Investigation, Refinement and
Consolidation Timebox subphases and the retrospective activities that occur at the
end of each Timebox.

• Auditable Decision-Making. As necessary, decisions and feedback of relevance to
the project (e.g., amendments to acceptance criteria) are expected to be recorded
(e.g., Timebox Review Records) making it possible later to understand when and

1 A Solution Development Teammay refer issues concerningMust items on the prioritised Require-
ments List to the Business Visionary or Sponsor but be empowered to make their own decisions
regarding Shoulds and Could items.

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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how they were arrived at. More significant matters (e.g., change of scope, project
constraints or the business case) must be decided on by the project level roles and
escaled, where appropriate, to the Business Sponsor.

• Transparency. Accessibility to the evolving solution is the clearest indication of
progress on a project. Furthermore the openness generally found in agile environ-
ments with respect to reporting and tracking also provides oversight and assurance
of progress towards the project goals. This transparency is necessary in order to
exploit the feedback mechanisms employed by agile projects.

As indicated in Fig. 6.1, governance is also manifest in the artefacts produced
by DSDM ranging from initial scoping documentation (e.g., Feasibility Assessment,
Foundations Summary), continual review processes (e.g., Timebox ReviewRecords)
through to retrospective assessment of accrued benefits (e.g., Benefits Assessment,
Project Review Report).

DSDM, rather like other enterprise agilemethodologies such as SAFe® andDAD,
goes some way to countering claims that governance in Agile is weakened by an
overt focus on product development or engineering techniques and practices. Indeed,
the similarity with traditional governance structures becomes more apparent at the
programme level where a clear influence of external project governance emerges
though this is qualified by the advice to push decisions down to the lowest possible
level. This resemblance is perhaps a consequence of the intention of the DSDM
Agile ProgrammeManagement Framework to accommodate both agile and non-agile
project approaches into a single agile programme. Three levels of governance at the
programme level are envisaged and these lie under the control of theBusinessStrategy
Team,ProgrammeBoard andCapabilityTeams respectively. Each level interactswith
the PortfolioManagementOffice, ProgrammeSupportOffice and the Project Support

Fig. 6.1 Role of Governance in DSDM Documents. Published with kind permission of © Alan
Moran 2015
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Fig. 6.2 Agile Programme Management Governance Structure © DSDM consortium 2014.
Reprinted with permission

Office as indicated in Fig. 6.2. Together they facilitate the management of resources
(e.g., in situations of scarcity of resources or conflicting business priorities) whilst
establishing an escalate up, delegate down hierarchy of decision-making between
the levels.

The composition of the Business Strategy Team is usually senior executives who
have command over resources and funding and who direct corporate strategy. Assist-
ing in this respect is the Portfolio Management Office who help in the prioritisation
of programmes and projects in line with business needs and priorities. The Pro-
gramme Board must also focus on programme consistency and high-level tranche
and project planning as well as the management of necessary resources. The Pro-
gramme Board may be supported by the Programme Support Office in planning,
reporting and administration functions. Finally the capability teamswill be subject to
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the project level methodology and practices (e.g., DSDM Agile Project Framework)
with the backing of the Project Support Office that supports them in administrative
tasks. The review points at the project level discussed earlier are augmented with
tranche review points at the programme level.

Needless to say this is a considerable overhead that risks becoming a burgeoning
bureaucracy unless conscious efforts are made to keep it lean. A documented Gov-
ernance Strategy is intended to communicate intentions during programme setup in
order to help stakeholders navigate decision-making through these structures and to
ensure the protection of autonomy at lower levels. In order for delegated authority to
function, some thought needs to be given as to what decisions affect which levels. For
example, programme level decision-making must necessarily cover overall vision,
budget and high-level project scope but could also include technological matters
that impact project interfaces (e.g., where neither affected project may be willing
to enter into the fray). Many remaining decisions can therefore safely be pushed
down entirely to the project level. Most cases do appear, however, in practice to be
relatively clear with the majority of issues arising in situations where projects have
either scope overlap, dependencies or interfaces suggesting that most governance
issues ought to be able to find their focus appropriately.

6.3 Management Implications

Projects typically arise amidst circumstances of incomplete information wherein
planned activities must chart a course towards a desired goal or outcome that involves
minimal amount of risk (incl. the exposure of stakeholders to moral hazard). Within
this context it is the conditions surrounding the project (e.g., highly innovative envi-
ronment, strict regulatory controls) that often determine the key characteristics of the
governance model to be employed. Thus, whilst it is tempting to reduce governance
to a decision-making framework, the reality is that not all governance frameworks are
alike and that there is considerable divergence of opinion on how governance ought
to be implemented (e.g., SLAs, steering committees, democratisation of power). This
notwithstanding, governance remains a reality for agile projects since it is legitimate
to question whether or not resources are being effectively and efficiently deployed
and if the basis on which decisions are being made is sound.

In practice delegated decision-making means that decisions are pushed down
where possible and that teams are empowered to make decisions themselves within
an agreed scope (e.g., based on MoSCoW levels). An often overlooked detail is
that they are also required to make such decisions and must themselves assume
this responsibility rather than push uncomfortable or difficult decisions up the chain
of command. In most cases support functions will not assist in this regard since
both the Programme Support Office and the Project Support Office exist to provide
administrative rather than managerial support. This point ought not to be underesti-
mated in organisations that are transitioning to Agile or in programmes where there
is a mix of agile and non-agile approaches. Despite the optimistic wording of the
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DSDM Agile Programme Management Framework, cultural issues and notions of
self-responsibility do repeatedly come to the fore and need to be actively managed.
Nevertheless the various DSDM frameworks do contribute postively to the overall
governance debate and counter the criticism of Agile that it is weak on governance.

Existing governancemodels based on traditional frameworks (e.g.,MSP®, ITIL®,
COBIT®) may also continue to serve a useful role in agile environments though
perhaps not without somemodification since embedded within them are assumptions
of command-and-control and separation of duties that are not entirely beneficial from
the agile perspective [131, 197, 198]. For example, organisational impediments arise
when functions are segmented in such a manner that activities cannot be performed
by a single team. An example of this is the COBIT®PO4.11 “Segregation of Duties”
that is justified on efficiency grounds and is claimed to reduce risk in relation to
damage and compliance. As evidenced by the programme and project governance
structures ofDSDM, however, it does seem reasonable to expect that agile approaches
can co-exist peacefully with traditional ones provided that mutual accommodation is
assured. Furthermore, as discussed in Chap.9, the use of configuration management
as a tool in the governance arsenal fits well in agile environment that adopt data-
driven management practices. This also ensure the baselining of key artefacts and
tracking of change that does not impede the flow of the team.2

Increasingly governance relies on evidence-based decision-making processes that
in turn leverages the high automation levels often found in agile environments. This
provides one source of input into an independent assessment of process and solu-
tion quality that can instill continual improvement practices within the team. Such
metric based approaches ought, however, to be determined by the entire Solution
Development Team rather than handed down from above in order to satisfy reporting
requirements. Employed solely as a basis for promoting organisational learning, such
metrics do seem to acquire some immunity towards the manipulation or massage that
might otherwise arise (e.g., if they are used to assess performance as part of bonus
schemes). Such matters generally need to be taken into account by a governance
board when determining what criteria warrant intervention in a project so that these
do not corrupt the overall process.

2 Rather surprisingly configuration management and the baselining of key documents does not
feature much in other agile methodologies (e.g., Scrum, XP) though it is obliquely alluded to in
some (e.g., DAD, SAFe®).

http://dx.doi.org/10.1007/978-3-319-16262-1_9


Chapter 7
Quality and Test Management

Abstract Classical approaches to solution development envisage quality and testing
in terms of completed solutions that are to be assessed for suitability resulting in
either transition to production or return for rework and amendments. Such processes
possess gatekeeper characteristics and use existing specifications as their grounds for
assessment. In an agile environment, quality and testing are, however, more deeply
integrated into the solution development process and assume the nature of dialogue
within the team concerning the meaning and implications of quality and how it is
to be concluded that it has been achieved. The agile toolkit includes many practices
that support this dialogue including direct collaboration and communication, pair
programming and code reviews and technical driven practices such as refactoring,
test-driven development and continuous integration. This enables business to clarify
its position on quality, affording the team the opportunity to have this validated
(e.g., posing questions to Business Analysts or performing reviews at the end of
Timeboxes) and to continually improve its own process (e.g., conducting Timebox
retrospectives, use of automated quality and testing tools). The result is that quality
and testing activities occur earlier and more frequently than in non-agile approaches
and that in spite of the occasional difficulty of clearly delimiting quality and testing
activities (e.g., quality control), there can be no doubt of their presence or efficacy
in agile environments.

7.1 Introduction

Quality and testing are notions that are inherently linked though they in fact represent
very different perspectives on the solution development process. In spite of some very
distinguishing quality and test characteristics of Agile (e.g., process reflectivity, test-
driven development) some aspects remain largely unchanged such as the traditional
distinction between static (e.g., review) and dynamic (e.g., testing) techniques [73],
though there is a considerable emphasis on automation (e.g., continuous integration,
static code analysis) which contributes to visibility and feedback. For example, a
solution team may define early on in the project a specific test coverage target along

© Springer International Publishing Switzerland 2015
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Fig. 7.1 Comparison of Traditional and DSDM Project Variables © DSDM Consortium 2013.
Reprinted with permission

with desired technical quality attributes (e.g., package tangle index targets1). Progress
towards these targetsmaybedisplayedon an information radiator providing continual
actionable feedback (e.g., specific parts of the solution that fail to satisfy quality
requirements).

Traditional definitions of quality and testing have tended to exhibit a rather strong
contextual bias towards manufacturing and product development with emphasis
being placed on satisfaction of needs through product features and freedom from
defects [140], uncompromising conformance to requirements [57] as well as the bal-
ance of cost and benefit as perceived by the user [267]. When transferred over to
IT, quality has come to be understood in terms of functional correctness, integrity
of design (e.g., reusability, extendibility) and sustainability (e.g., maintainability,
portability) as described in [166, 172, 248]. As a result the defence of agile quality
has revolved around the recognition of how its practices contribute to these elements.
For example, correctness and ease-of-use are said to be attributable to the presence
of business representatives (e.g., Business Ambassador and Business Analyst) in the
solution team whereas timeliness, maintainability and cost-effectiveness are derived
from interative development specific methodological principles (e.g., on-time deliv-
ery and iterative development as described in Chap.1).

As illustrated in Fig. 7.1, DSDM considers quality, like time and cost, to be fixed
project attributes, leaving scope as the only real variable. This is in keeping with
the view of the wider agile community though DSDM is rather more explicit on the
need to fix quality prior to start of solution development and to review it continually
throughout the project.

1 Package tangle index measures cyclical dependencies between individual units and packaged
components of software. High values suggest that code will be more difficult to maintain, that
changes to the software may result in unexpected side effects and that a higher cost of testing will
result.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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It would seem that there is also a natural alignment of agile practices with quality
and testing thinking [10]. For example, rather than treating acceptance criteria as doc-
umented artefacts, it is common in agile environments to formulate a suite of tests that
actively verifies fulfilment of a requirement. These are retained within the solution
as a means of tracking progress towards the requirement2 and detecting changes that
create inconsistencies amongst the requirements.3 Since agile teammembers become
the custodians of their own quality, collectivism endears higher degrees of commit-
ment towards quality, leading to less need for formal quality assurance measures.
Indeed, there is a directness and immediacy of agile practice which together with
group transparency and individual generalist skills, enables establishment and main-
tenance of a high level of quality that is validated throughout by testing and review.

7.2 Quality Deconstructed

There are five major approaches to defining quality, each with their own particular
emphasis and focus, and these have led to divergent views as to what precisely
constitutes quality in a given context. Indeed, within organisations it is a common
mistake to attempt to settle on a single definition of quality for the entire solution
development process. Instead, each of the major five perspectives offers important
insights concerning different aspects of quality (e.g., user expectations, solution
performance and features) suggesting that specific definitions should be applied to
different phases of solution development, in order to address the needs of different
stakeholders. The following summary presents the key characteristics of each of the
main approaches to quality:

• Transcendent. This approach defines quality as something inherent in a product or
service reflecting universally recognisable high standards and achievement. This
notion of quality is often linked with aesthetics and beauty and is something that
must be experienced directly. This approach can, however, be problematic in terms
of consistency of assessment.

• Product-based. Product quality relies on adherence to precise and measurable
criteria that enable the ranking of products and services on the basis of a quality
attribute (e.g., the extent of the presence or absence of an attribute). The ISO 9000
definition of quality as the “degree to which a set of inherent characteristics fulfils
requirement” [133, Sect. 3.1.1], is consistent with this perspective, since it refers
to permanent characteristics rather than that which can be assigned by association
(e.g., the social status linked with using a product). Pursuit of quality according to
this definition is often linked with higher costs.

2 Tests that have been created without a corresponding solution implementation are considered
failed and thus offer evidence of an incomplete solution.
3 Often changes required to implement a requirement may clash with other requirements resulting
in hard to detect side effects. Test-driven development and continuous integration practices make
such conflicts relatively easy to uncover.
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• User-based. This perspective defines quality as that which best satisfies the needs
or wants of the user. In this context, quality is very subjective and may be linked
to judgement of fitness for purpose (i.e., the extent of actual utility of the solution)
and fitness for use (i.e., the extent to which a solution is judged to be capable of
fulfiling its purpose). Despite this customer value based focus, preferences may
yet exert an overriding influence on quality assessment.

• Manufacturing-based. Conformance to requirements is considered here to be the
key quality criterion in this approachwhich judges products or services that deviate
from specifications to be of inferior quality. Intolerance of defects, strong overtures
of process control and an eagerness to get a solution right the first time are common
hallmarks of this definition.

• Value-based. This econometric perspective frames quality in terms of performance
at an acceptable price or conformance at an acceptable cost. The potential confla-
tion of quality and value can make this definition difficult to apply in practice.

In relation to manufacturing-based definitions, a word of caution is warranted
concerning the use of the term conformance as it is often used interchangeably with
the term compliance, both of which relate to the relationship between the require-
ments and their implementation in a solution. A solution is said to be conformant if
all the requirements are implemented, though other implemented elements may exist
that bear no relation to the requirements. On the other hand a solution is compliant if
everything it implements is in accordance with what was expected, though it is pos-
sible that there remain required elements that are yet to be implemented [257]. Either
term can be appropriately qualified based on circumstances (e.g., partially compli-
ant, fully conformant). Figure7.2 illustrates the difference between compliance and
conformance.

Owing to their repeated occurrence in the above definitions, a deeper understand-
ing of the definition of quality can be derived from an analysis of the eight dimensions
of quality [88, 89] listed below. These dimensions not only offer explanatory value,
but also help to decompose some of the approaches to defining quality into their
constituent parts as illustrated in Fig. 7.3. This latter point becomes important later
when the DSDM definition of quality is reconstructed in terms of these dimensions,

Fig. 7.2 Compliance versus
Conformance. Published
with kind permission of ©
Alan Moran 2015
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Fig. 7.3 Mapping of the
Major Quality Definitions in
terms of the Eight Quality
Dimensions. Published with
kind permission of © Alan
Moran 2015

in order to uncover how it aligns with the traditional approaches to defining quality.
The eight dimensions of quality are:

• Performance. This describes the primary operating characteristics of a solution
and is of particular relevance to product-based approaches to defining quality.

• Features. This dimension concerns elements that supplement performance charac-
teristics [141]. Like performance, it is a common element found in product-based
definitions of quality.

• Durability. This dimension is ameasure of operating life in technical and economic
terms. This is influenced by the ability to maintain a solution in a cost efficient
manner which in turn is impacted by reliability standards. Accordingly, it is a
desirable element of product-based quality definitions.

• Reliability. The likelihood of operation without failure is more of relevance to
durable goods than to products or services. It is therefore a key dimension for
manufacturing based approaches. In the software domain, this dimension may be
understood as a non-functional aspect that affects solution warranty.

• Conformance. This reflects the ability tomatch existing standards either internal or
external and, like reliability, is commonplace in manufacturing based definitions.

• Serviceability. This dimension encompasses objective and subjective aspects of
maintenance and considers timeliness and competence of repair related activities.
It tends to apply more to the service components of a solution (e.g., handling of
incidents by a service desk).

• Aesthetics. Perhaps the most subjective dimension, this is focused on the appear-
ance and impression of a solution (e.g., usability) and is deeply linked to individual
preferences. It features rather prominently in user-based definitions of quality.
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• Perceived Quality. This describes the impact of indirect measures of quality and
is rather susceptible to brand and image considerations. Like aesthetics, this too
can be a highly subjective and shifting element of quality and is of importance in
user-based definitions of quality.

Quality is intrinsically linked to value, though these two concepts are in fact
distinct (see Chap. 1 for a discussion of value). Accordingly, it is to be expected that
a focus on business value ought to be reflected in the definition of the quality of a
solution. This, however, does not preclude the fact that quality may embody other
nuances not intrinsically found in a purely utilitarian driven assessment of a solution
(e.g., exclusivity, social status) that also have a bearing on the acceptance of a solution.

In light of the observation that an organisation must adopt multiple perspectives
on quality, the question arises as to which definitions are most appropriate in gen-
eral for the agile context. The capacity of agile processes to cope with change and
risk through iterative practices suggests that the manufacturing-based approach is
generally less suited since this definition may require up front specifications against
which to assess conformity. This is confirmed by the fact that agile processes typi-
cally adopt an incremental compliance based approach to quality (i.e., building up
an emergent solution) rather than an attitude that relies heavily on the reliability and
conformance quality dimensions. Similarly the transcendent definition of quality is
problematic to apply in the agile context, since it requires the application of aesthetic
and experiential criteria to an evolving solution in which emergent characteristics
arise gradually over time.4 Whilst this in itself does not preclude agile transcendent
quality, it does make it a difficult to adopt a practical stance on the matter using
this approach. User-based definitions of quality are appropriate for the identification
of those characteristics that will later ensure acceptance of the delivered solution
and thus provide a legitimate basis for determining quality criteria (e.g., usability).
Similarly, since feature and performance criteria need to be transformed into inherent
attributes of solution design, a product-based approach to quality definition would
also seem appropriate. Finally as value-based considerations are likely to feature to
some extent in any qualitymanagement assessment that is driven by costs and pricing
it does not seem unreasonable to expect this approach to influence perceptions of
quality. Without delving further into project circumstances, this is about as much as
can be said in general terms concerning agile definitions of quality.

Turning to the specifics of DSDM, the compliance based tone of its approach to
quality management (e.g., requirements that are gradually met through fulfilment
of the Minimum Useable Subset) along with a focus on fitness for purpose5 based
around user defined acceptance criteria, suggest that quality is rooted in user and
product based approaches. This is clear from the DSDM Agile Project Framework
literature which adopts a clear product-based stance [73, 11.4] as well as a strong

4 Although solution developers often describe their outputs in transcendent language (e.g., elegant
architectures) this usually refers to internals rather than any externally perceived quality attributes.
5 Though the emphasis of reviews appears in the DSDM literature to be on fitness for purpose
(rather than fitness for use), application of the principle of focus on business needs lends credence
to the assumption that both are in fact implied.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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affirmation of the need to focus on business value. This is further supported by the fact
that the framework has been recognised as an appropriate approach for ISO 9001
accreditation and has been shown to have an appeal to organisations that wish to
retain agility in CMMI environments of level three or higher. The underlying DSDM
methodology urges a non-compromising stance on quality and employs a variety
of techniques (e.g., facilitated workshops, review sessions, MoSCoW prioritisation
and defined acceptance criteria) to engage stakeholders, clarify and align require-
ments with business needs and validate the evolving solution. Quality expectations
are expected to be set during the early phases of a project (e.g., Foundations) and
reaffirmed throughout (e.g., Timebox acceptance criteria). In addition, DSDMAgile
Project Framework also defines the following three maintainability levels:

• Level 1: Maintainability is a required attribute of the initial delivered solution.
This level prioritises a robust implementation of a solution that can be supported
from the outset.

• Level 2: Deliver first, re-engineer later. This level favours prompt delivery of
a solution accepting that this may entail reworking at a later date (referred to
a technical debt) for which budget ought to be set aside. This approach can be
justified if time to market is critical.

• Level 3: Short-term, tactical solution. Maintainability is not a concern as the solu-
tion is intended to be temporary. Clearly, a maintainable replacement needs to be
planned and measures put into place to ensure that the temporary solution does
not become permanent.

These maintenance levels are of interest since they reflect the serviceability,
reliability and durability quality dimensions. For example, products developed as

Fig. 7.4 DSDM Agile
Project Framework Quality
in Terms of the Eight
Dimensions. Published with
kind permission of © Alan
Moran 2015



140 7 Quality and Test Management

short-term tactical solutions are by definition not intended to be durable solutions
and may exhibit poor serviceability. Whilst there is clearly a relationship between
durability and reliability, the focus of the DSDM Agile Project Framework does
appear to lean more towards the former rather than the latter, notwithstanding its
justification in terms of operating costs, reliability and risk. Thus solution quality
is framed primarily in product-based terms with some attention paid to user-based
approaches along with some accommodation of serviceability and to an extent reli-
ability as illustrated in Fig. 7.4.

7.3 Quality Control and Assurance

Any discussion of quality control and assurance requires first a clear understanding
of the notions of validation and verification that underpin them. Validation refers to
the assurance that a solution satisfies the needs of its users and other stakeholders.
Verification is concerned with whether or not a solution is functioning in a manner
consistent with specifications or requirements. In other words, validation is about
whether or not the right thing is being done, whereas verification is about whether
the thing is being done right.

Quality management traditionally distinguishes between quality control and qual-
ity assurance. Both terms grew out of manufacturing attempts over the period from
1930 to 1970 to model defects statistically and to apply appropriate quality and
process control measures. These practices culminated in the 1980s in Total Quality
Management (TQM) which was later superseded by Six Sigma. Quality control is a
validation activity concerned with procedures and practices that ensure that a solu-
tion satisfies predefined quality criteria. It often operates on the principle that quality
is determined in terms of metrics and can be verified through the testing of outputs
(e.g., identification of defects, execution of software tests) though it is not entirely
restricted to such activities (e.g., reviews as a quality control activity that does not
include testing). It is thus an inherently reactive activity that endeavours to prevent
defective goods or services arriving at the customer (e.g., by correcting any defects
or removing the item entirely from circulation). Quality assurance is a closely related
concept that is concerned with verification activities that focus on ensuring the qual-
ity of the process by which goods or services are produced. It is therefore a proactive
undertaking that seeks to ensure that the process itself does not give rise to defects.
Agile encourages a collective attitude towards assuming responsibility for quality
that attempts to first stabilize and then continually improve the underlying process.
Examples of quality assurance measures might include ensuring that everyone on the
team is familiar with a specific agile approach (e.g., training) or that the environment
is conducive to solution development (e.g., audits).

DSDM distinguishes clearly between quality at the solution (i.e., quality con-
trol) and process (i.e., quality assurance) levels. The former is an expression
of quality control that seeks to validate if business needs are being met and if
required standards (including maintainability) have been met and requires explicit
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involvement of business (e.g., Business Ambassador and Business Analyst). This is
facilitated through the integration of business roles in the solution team, discussion
of requirements in facilitated workshops, explorative activities (e.g., modelling, iter-
ative development) and clarity about what is really important and how this relates to
business needs (e.g., MoSCoW prioritisation). The latter is concerned with quality
assurance and addresses matters of the appropriateness of the project approach and
the nature of its governance and in effect verifies that the process is being performed
correctly (e.g., as outlined in the Development Approach Definition). In this respect,
the approach adopted by DSDM is entirely in keeping with the traditional definitions
of validation and verification found in classical quality management and testing.

7.4 DSDM and Quality

The quality conversation in DSDM begins during Feasibility (marked as item one
in Fig. 7.5) where the broad parameters of quality are defined. This is carried over
into Foundations (marked as item two) where it supports requirements scoping and
establishes shared understandings in both functional and non-functional terms (recall
from Chap.1 that these are key determinants of utilitarian value). During iterative
development (marked as items three to five), the focus switches to determining any
acceptance criteria that may need to be refined during the Investigation subphase
of the respective Timebox and executing tests to verify quality and record anything
of importance. Finally full end-to-end testing ahead of deployment (marked as item
six) ought to span a range of testing and related activities (e.g., performing trial runs
of processes) including gaining assurance that the deployment itself was performed
successfully. This approach illustrates well the agile attitude towards quality in terms
of the parameters to which emergent solutions are expected to converge.

Fig. 7.5 Quality Control
and Assurance in DSDM ©
DSDM Consortium 2014.
Reprinted with permission
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Ultimately, whilst it is the responsibility of key business stakeholders (e.g.,
Business Ambassador and Analyst) to clarify quality, it is down to the Technical
Co-ordinator (under whom the traditional role of Quality Manager is subsumed) to
ensure that it is upheld in the solution by ensuring adherence to standards and best
practices. This includes promoting understanding of standards and practices (e.g.,
as outlined in the Development Approach Definition), establishing that the techni-
cal solution accommodates quality from a design perspective (i.e., Solution Archi-
tecture Definition) and ensuring that appropriate reviews are indeed taking place
and that evidence of review activity is captured where necessary (i.e., the Timebox
Review Records). Finally though the Solution Developer must implement quality
(e.g., adherence to standards) it is the separate role of Solution Tester that embod-
ies quality control. From the perspective of DSDM products (see Fig. 7.6) it is the
Solution Architecture Definition that clarifies how solution quality is to be achieved
and the Development Approach Definition that caters for process quality assurance.
Thereafter, testing and assurance practices and the Timebox Review Records feature
prominently in quality control.

At the programme level there is a conscious adoption of a “good enough” philos-
ophy (i.e., the avoidance of gold-plating) though details are often left to individual
projects unless they concern programmewide technical and organisational standards
for which the Programme Technical Architect and the Programme Support Office
respectively are responsible. Quality is therefore reduced to capability and business
process quality (i.e., do the delivered capabilities support the realisation of bene-
fits?) on the one hand and programme process quality (i.e., adherence to standards
including ISO and CMMI and effectiveness of governance) on the other. In par-
ticular the incremental delivery of capabilities provides feedback points (e.g., pilot
reviews) with which to assess whether or not benefits can indeed be realised as early
as possible and whether sufficient capability has been delivered.

Fig. 7.6 Role of Quality in DSDM Documents. Published with kind permission of © Alan Moran
2015
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7.5 Testing

Though distinct from quality, testing and quality are linked. Testing is, however, not
limited to the mere validation of requirements and predefined quality attributes, but
seeks also to trace the roots of defective behaviour in order to identify where appro-
priate preventative measures might be applied. Thus quality arises during design and
is something that must be built into a solution rather than bolted on later, whereas
testing is about establishing whether or not a solution exhibits desired characteristics
and encompasses not only expected behaviours (positive tests), but also demonstrates
that unexpected behaviours do not arise (negative tests). For example, it is as rea-
sonable to expect that placing a car key in the ignition and turning it will start the
engine, as it is unreasonable to discover that it also opens the back door.

To better understand this, it helps to distinguish between the terms failure, defect
and error.6 A failure is the inability of a solution to comply with a requirement or
quality attribute (i.e., a deviation from specification or expectation). It is usually that
which is most visible to the user and is often the focus of quality control exercises
(e.g., solution inspection). A defect concerns a fault in the operation of a solution
that leads to a failure and an error is that which led to the solution being in a state
that gave rise to a defect in the first place.

To understand the difference between a failure, defect and error consider a
leaking radiator: the failure is a leakage that causes water to drip from the
radiator onto the floor, the defect concerns the characteristics of the joint that
was supposed to have kept the water in and the error is the design oversight
of the engineer that caused that type of joint to be used in the radiator. This
example illustrates how testing is ultimately related to quality through a chain
of causality that links malfunctions with the processes that produced them. It
thus becomes apparent that identification of a leakage and attributing it to a
faulty joint is the role of testing,whereas designing amore appropriate joint and
ensuring continual improvement of the design process are matters for quality
management.

The primary role of testing is therefore to make defects visible. It is then down
to solution development to resolve them so that failures do not arise and for qual-
ity management to tackle the underlying errors that give rise to the defects. What
testing cannot do, however, is prove that there are no further defects in a solution.
Furthermore, the sheer multitude of possible test scenarios makes exhaustive testing,
impractical so any approach to testing must be capable of prioritising test cases.
Indeed, experience suggests that solution testers need to be continually creative in
their testing (e.g., by trying to find new ways to “break” the system) and be aware of

6 The term “bug” is often used inconsistently in the IT sector. Not wishing to add to this confusion
only the terminology failure, defect or error is used in this book.
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the domain in which they conduct testing, allowing themselves to employ multiple
prioritisation techniques (e.g., based on business value or risk) or blended strategies
as outlined in [28]. Exploratory testing, defined as the simultaneous learning, test
design and test execution (e.g., exploratory testing, sometimes considered a comple-
mentary approach to other agile practices, as described in [16]), may also be used to
complement existing agile techniques (e.g., to diversify the existing test coverage or
to explore areas that might require more systematic scripted testing).

The suggestion that implementation must proceed testing, thereby imposing a
phased structure onto the solution development process, has been rigorously chal-
lenged in agile communities through a variety of effective testing strategies (e.g.,
test-driven development, continuous integration, regression testing). Thus testing
ought to commence early and occur at different levels (e.g., unit, component, system
and acceptance testing which employ a variety of black and white box strategies7)
culminating in end-to-end testing conducted from the user perspective.

The eight testing principles of the DSDM Agile Project Framework share much
in common with mainstream agile thinking regarding test management and capture
the key features of modern testing. In spite of the obvious influences from the IT
sector, their formulation makes them amenable to application in many other sectors.

• Fail fast. It is highly desirable for defects to become visible as early as possible.
Numerous practices exist in support of this principle including early testing (e.g.,
use of quality control during development), regression testing (i.e., identification of
appropriate tests as soon as defects are discovered and inclusion of these in regular
testing) and integration testing (i.e., testing different components of a solution in
unison).

• Collaborative Testing. This draws on the strengths of heterogeneity and diversity
within the team by ensuring that test practices incorporate the views of different
stakeholders.

• Repeatable Tests. This principle requires that appropriate test conditions are estab-
lished in order that tests can be repeated (e.g., avoidance of side effects from
previous executions of tests).

• End-to-end Experience. This principle advocates a holistic approach in testing
that includes consideration of the elements usability, integration and performance
that are of most significance to end users. Experience indicates that if this is not
encouraged from an early stage then significant issues may arise at a later stage in
a project.

• Prioritised Testing. This principle argues that tests ought to be prioritised in line
with the requirements they validate (e.g., tests of “M” requirements should be
given higher priority than those of “S” or “C” requirements). Accordingly this
ensures good alignment of testing with value.

7 Black box testing refers to the testing of a functioning of a product without knowledge of its
internals (i.e., inputs are compared with expected outputs). White box testing, on the other hand,
requires knowledge of how the product operates and needs access to its internals. Static code analysis
and unit testing are examples of white box testing.
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• Independent Testing. This can be considered an aspect of project governance
insofar as a solution is to be tested by someone other than the solution devel-
oper who created it. It reinforces the “Collaborative Testing” principle and is the
primary justification for the role of Solution Tester that is kept distinct from the
Solution Developer.

• Test-Driven Development. This principle is about the determination of tests before
the solution is created as a means of clarifying acceptance criteria. Tests for which
no implementation are available are considered to have failed until a working
implementation is provided.

• Risk-Based Testing. This is an alternative formof test prioritisation that emphasizes
the need to ensure adequate levels of test coverage in areas of high risk.

Many of the testing principles are readily recognisable within the software devel-
opment industry, which has embedded them for many years into its processes, albeit
with an emphasis on unit and user acceptance testing at perhaps the cost of integra-
tion and system testing. For example, the practice of continuous integration wherein
changes committed to a code repository triggers automated tests, is an excellent
expression of the fail fast and repeatable testing principles.

Well-defined acceptance criteria provide a link between testing and quality man-
agement that leads to solution development with testability in mind. The test-driven
development principle in particular encourages this mindset, since often deficiencies
in solution design are often revealed by the interaction that occurs when they are
tested. Owing to the fact that this is encountered prior to committing to the overall
design, illustrates the positive quality influence that this principle has on solution
design. Moreover, the integrated nature of the agile team lends itself favourably to
collaborative and end-to-end testing, which underscores the importance of maintain-
ing diversity within the solution team and ensuring the continued commitment of
business. This collaborative spirit is reflected in the underlying business focus of
DSDMwhich together encourages both prioritised and risk based testing principles.

The keyDSDMAgile Project Framework roles involved in testing are theBusiness
Analyst and the Solution Tester who play validation and verification roles respec-
tively. The Solution Tester may also play an advisory role assisting in the writing
of requirements or acceptance criteria though owing to the inclusive nature of agile
teams, it ought not to be assumed that only the Solution Tester may create test cases
(e.g., Solution Developers typically write their own unit tests). It is more likely,
however, that a Solution Tester is more heavily involved in non-functional aspects of
testing (e.g., performance tests) or ensuring that defects are captured (e.g., regression
tests). Interesting, for traditional solution development environments, is the absence
of a test management role which is normally expected to determine testing standards
and policies, manage resources, provide oversight of the test process, coordinate and
engage in stakeholder management and reporting. In some respects these tasks may
be subsumed by other leadership roles within the team (e.g., Team Leader, Technical
Co-ordinator, Solution Tester), but on the whole this situation reflects the lack of a
separate test team function, relatively flat structures within the agile team and the
broad skill sets of its members possess which enable a leaner approach to testing.
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These remarks do not preclude the involvement of other roles in testing. In particular
the Business Ambassador should encourage and support solution developers to inte-
grate appropriate testing into their daily work.

7.6 Management Implications

A diversified approach to defining quality is recommended in order to take into
account the differing perspectives of stakeholders. For example, whilst the solution
team can identify with feature and performance quality attributes owing to their ease
of automation, a business stakeholder may value serviceability or perceived user
quality more. Accordingly, each quality dimension comes into focus at difference
phases of solution development and although theDSDMapproach to quality is broad,
it should not be understood as a license to reduce quality to a single narrow definition.
Equally important is the fact that quality operates at solution (i.e., quality control)
and process (i.e., quality assurance) levels. Thus how quality is to be tackled should
be evident in the Solution Architecture Definition and Development Approach Def-
inition respectively supported by embedded testing practices (e.g., MoSCoW and
risk based prioritisation), high visibility (e.g., test coverage and static code analysis
displayed on communal screens) and reflective exercises (e.g., reviews and retro-
spectives). These are the indicators for an agile manager wishing to assess whether
or not the team is truly “quality infected”.

A reviewof theDSDMtesting principlesmakes clear the implications formanage-
ment of the importance of automated testing procedures [241]. In particular contin-
uous integration environments embody the principles of fast failure and repeatable
testing. Feedback loops (e.g., automated notifications to those culpable for failed
tests) improve significantly the learning that can take place in this context. Together
with prioritised and risk testing (e.g., the use of smoke testing practices to ensure that
high priority tests are executed frequently relegating full testing to off-peak periods)
this represents a potent combination for ensuring the early detection and rectification
of defects.

It may also be worth considering investing in adequate project configuration man-
agement (see Chap.9 for a discussion of this topic) in order to support development
and to achieve deeper insights into quality and testing. Indeed, most IT solution
development teams already employ version control systems for software assets and
these often provide tools that help locate changes that are responsible for defects. A
typical approach used by some distributed version control systems is the bisect algo-
rithmwhich progressively subdivides a given range of change sets within the version
control system applying a test case in order to determine the precise point in time
when the test transitioned from success to failure. Furthermore, a mature integrated
IT configuration management system wherein code assets are continually monitored
(e.g., using static code analysis), test coverage is routinely recorded and operational
incidents can be used to reliably link the solution development process to the qual-
ity of the deliverables it produces. Such a system ought to be capable of furnishing

http://dx.doi.org/10.1007/978-3-319-16262-1_9
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answers to questions such as the effectiveness of test coverage or quality measures
to reduce the number of operational issues, providing genuine process feedback far
beyond what traditional performance metrics are capable of delivering. In spite of
the success of agile testing strategies there remain challenges that need to be actively
managed:

• Coping with testing in light of the scale of changes that a project may face can
be a considerable challenge, especially when the need to rewrite existing tests is
taken into account. Explicit prioritisation (e.g., MoSCoW or risk-based testing)
is critical in this context as is an automated test environment that is capable of
identifying where changes have led to new test failures.

• Calibration of testing and development activities refers to ensuring that estimation
includes the total cost of delivery of a requirement. Often the immediate needs of
solution development take centre stage during Timebox planning, overshadowing
the necessary testing (e.g., unit, integration, system, regression). Inclusive and
collaborative participation during planning, together with a stable team on which
to build common understanding and experience, usually suffice to resolve this
issue over the course of a few Timeboxes.

• Maintaining diversity of testing strategies helps improve the overall defect detec-
tion rate albeit at additional overall cost. An over reliance on specific forms of test-
ing (e.g., unit testing) can seriously curtail overall test effectiveness. For example,
studies have shown that unit tests achieve detection rates of approximately 25–
30% suggesting that they are only part of the overall solution [136]. Accordingly,
testing within an agile team should retain elements of standard and exploratory
practices, rather than becoming overly technocratic in nature.

• Dealing with regression (e.g., defects that arise from underlying changes) is a
particular challenge in agile environments that embrace change and thrive on
volatility. Automated regression testing (e.g., writing a test case tailored for a
specific defect) will of course assist, though evidence points to the need to adopt a
risk-based approach at the system level if regression is to be managed effectively
[28, 137].

• The key challenge in integration testing is alignment with the overall flow of an
agile project. This includes not only having components in a suitable state for inte-
gration (i.e., synchronization of current teams), but also accommodating long run
periods for extensive and complex integration tests (e.g., tests running for several
days or weeks). Mostly, this situation arises from the mistaken belief that every-
thing must be completed first before integration can occur. In fact, this is precisely
the problem that continuous integration originally set out to solve [177] wherein
new components are continually added (e.g., perhaps using mock and stubs to
“fake” incomplete implementations) to an overall system with varying degrees of
testing (e.g., frequent high level prioritised tests and more comprehensive testing
less performed less often) accompanying the integration.



Chapter 8
Risk Management

Abstract Though explicitly embedded into the DSDM Agile Project Framework,
risk management in most agile methodologies remains a passive and implicit activity
that can bemisdirected and oftenmisunderstood. It is telling that whilst most solution
developers have little difficulty explaining which features they are working on (e.g.,
requirements) or to what level of quality they should be completed (e.g., acceptance
criteria), few can comment on the capacity of their work to reduce (or exploit)
project risk. These shortcomings can be addressed by applying agile riskmanagement
practices that embody those aspects of traditional project risk management which
lend themselves to application in the spirit envisioned by the agile manifesto. This
can include identification of key risk drivers that link back to wider programme risk
management, acknowledgement of social and cultural influences on riskmanagement
along with risk tailoring of the underlying agile process. Thereafter operational risk
management takes a moderately familiar form albeit with amendments that make it
more conducive to agile environments.

8.1 Introduction

Risk management is concerned with the variability of outcomes in relation to project
objectives the sources of which can often be traced back to one or more risk drivers
that repeatedly appear in projects [71, 73, 184]. In spite of this, most agile method-
ologies frame risk in purely negative terms and limit its scope primarily to business
and technical domains. Moreover, there is little guidance available with regard to the
identification and treatment of risk and practically no recognition of the cultural atti-
tudes towards uncertainty or the management of risk at the project or enterprise level.
This suggests that those agile methodologies that lack a risk management framework
may suffer from the following deficiencies:

• Inability to make informed risk and reward decisions. A central function of risk
management is the recognition of threats and opportunities within a project and to
balance the desire for reward against the risks incurred in its pursuit. Accordingly
an understanding of the risk tolerance of a project (which is linked to the risk
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appetite of the organisation) together with the nature of the risks encountered in a
project is central to such decision-making.

• Failure to identify appropriate risk response strategies based on risk exposure.
Risk exposure is a key determinant in the classification (and where appropriate
prioritisation) of risks. The inability to recognise risk exposure may therefore
impede the selection of an appropriate response. This point also encompasses the
selection of agile techniques appropriate to the level of risk being managed.

• Lack of oversight in risk monitoring. Failure to engage in the monitoring of risk
results in an inability to judge whether or not risk are being adequately managed.
Team members ought to know how their activities are affecting project risk and
how effectively and efficiently they are addressing that risk. This shortcoming
extends to enterprise risk management through the failure to identify projects that
have overstepped risk boundaries in relation to the overall level of risk that an
enterprise is willing to accept or is capable of absorbing.

• Poor understanding of when to engage in risk activities. Lack of understanding
or inconsistencies about the perception of risk means that the responses to risk
events will vary amongst team members who fail to explicitly agree on appropri-
ate controls and triggers. Elements such as risk compensation and other cultural
influences also come into play at this juncture. Risk compensation refers to the
shifting of risk elsewhere in light of risk treatment actions. For example the impo-
sition of a speed limit on a stretch of road has been found to result in uptake of
speeding just outside of the zone [3].

Understanding risk and how to manage it expands the awareness in an agile team
already capable of articulating its commitment to working on business needs (e.g.,
Prioritised Requirements List), the relative importance of tasks (e.g., MoSCoW) and
what constitutes done (e.g., acceptance criteria). Whilst many aspects of risk man-
agement maywell be recognisable to those familiar with traditional riskmanagement
practices there are a number of features that distinguish the agile approach:

• Cadence. Whilst high-level risk analysis constitutes part of the project initiation
(e.g., Feasibility Assessment and Foundations Summary), operational risk identi-
fication and analysis generally occurs at the start of each Timebox ensuring that
risk management remains at the heart of planning and implementation throughout
the project.

• Collectivism. Risk management is an activity that is engaged in regularly by all
team members and it is this diversity of involvement that strengthens the overall
process. In contrast to traditional approaches, there is no risk manager to whom
risks must be escalated and who must coordinate an appropriate response. Instead,
whilst complex projects may well engage the services of risk specialists or man-
agers this is not a license to abdicate responsibility for risk awareness. Rather
there is always a collective sense of self-organisation and responsibility in the
identification, analysis, treatment and monitoring of risk.

• Transparency. Risk artefacts are made purposefully visible so that all participants
understand the systemic level of risk and the distribution of risk and reward. In
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addition, progress towards tackling risks is displayed using Burndowns to provide
continual feedback to the team.

• Agility. Whilst the classical response strategies of traditional management are
retained, Agile offers a more expansive set of practices and techniques that may
be brought to bear on risk.

Throughout this chapter risk management will be discussed in high-level terms
often with reference to DSDM though the views of the wider agile community are
also incorporated. Operational matters, whilst alluded to, will not be delved into in
great detail as these are covered adequately elsewhere in the literature [48, 71, 184,
185].

8.2 Definition of Risk

Risk is understood in the context of projects and defined as uncertainty that has an
impact on project objectives [109] and is consistentwith the definition found in Enter-
prise Risk Management [14, 132, 181] and related practices [5, 110, 213] including
its application to IT [129, 130]. This is important since project risk should not adopt
an “island mentality” and ought be managed in the context of wider enterprise goals,
consistent with their view on risk attitude, appetite and tolerances. Risk is commonly
described in terms of its components of likelihood and impact which are referred to
collectively as risk exposure. Note that in the literature it is not uncommon to use the
terms risk and risk exposure interchangeably. For example a statement such as “the
risk of at least one financial loss of more than one million dollars within the next six
months” incorporates both impact and frequency, a common proxy for likelihood, as
well as proximity. Risk exposure is sometimes formally expressed as a co-ordinate
pair, or the individual components may be converted into numbers and the exposure
computed as their product. Particular care should be taken, however, when calculat-
ing exposure in this fashion, as converted numerical values may in fact be nothing
more than ordinals for which a mathematical product carries no semantic meaning
whatsoever, though its magnitude may nonetheless have some indicative character
about it. This is commonly the case when using T-shirt sizing to rate risks with a
scoring to convert them into values (e.g., “S”, “M” and “L” may be assigned a values
of 1, 2 and 4 respectively).

Risk is often equated with statistical uncertainty. Uncertainty may or may not be
something that can be accurately measured and thus it may help not to make the
differentiation between “risk” (knowable in probabilistic terms) and “uncertainty”
(unknowable randomness) as described by [145]who took amathematical standpoint
on the matter. Later when addressing risk assessment the argument will be made that
estimation of uncertainty is inherently a subjective matter and since there is rarely
recourse to strictly probabilistic means of judging risk, this distinction is moot for
all practical purposes. Inherent risk is related closely to two other forms of risk.
The first is residual risk which refers to that risk which remains leftover once an
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activity has been undertaken to treat the inherent risk and the second is secondary
risk that arises on account of the treatment of the inherent risk.1 Thus what emerges
is a picture of risk as a web of causality wherein identification and treatment can
be dynamic and complex. It is important to understand though that not all forms
of uncertainty are relevant and that risk in this context is understood to be related
only to uncertainty that has a bearing on objectives. Risk can have upside (positive)
as well as downside (negative) consequences. It is commonly the case that negative
risk is implicitly implied and, as indicated earlier, this appears to be the prevailing
view in the agile literature. However, opportunity (positive risk) can manifest itself
in many forms ranging from operational issues (e.g., the need to cater for higher than
anticipated demand for a service) to strategic matters (e.g., extensibility of product
into new market segments).

Consider the opportunity in a software product where its use may exceed
expectations by tenfold. Since this is a desirable outcome with considerable
financial upside, one or more measures might be considered to try to promote
this outcome. These might range from technical measures (e.g., improving the
algorithms to ensure higher scalability), to infrastructural amendments (e.g.,
switching to a load balancing topology) and deployment related actions such
as increasing awareness of the product (e.g., marketing). Were all enacted, it
would be likely that the risk would be realised and the lost opportunity of still
further use of the product would be reduced as the product begins to saturate
the market.

One comment on risk management terminology in respect of positive risk that is
worthmaking at this point is that the exploitation of positive risk results in a reduction
of uncertainty in relation to the opportunity that would otherwise have been lost (i.e.,
risk exploitation reduces residual risk). In summary, therefore risk is uncertainty that
is of relevance and which can result in upside or downside consequences. To employ
an metaphor, the outcome of a horse race may well be uncertain but is irrelevant
until a bet has been placed at which point the uncertainty directly affects the making
(positive) or losing (negative) of money thus constituting a risk.

8.3 Agile and Risk

Although frequentlymentioned, risk tends to be treated in a rather narrowand implicit
manner in the agile community. Later in this chapter the primary sources of IT project
risk are identified as project (approach), schedule, supplier, people, requirements and
technical, yet consistently agile methodologies appear to focus almost exclusively

1 In both cases anticipated activity made be planned and the assessment of residual or secondary
risk may reflect the outcome of a statistical model rather than actual undertakings.
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on requirements and technical risk with few (e.g., DSDM) appearing to be aware of
other sources of risk. Equally there is a prevailing perception that riskmust inevitably
be understood in terms of project threats (negative risk) and thus the opportunities
(positive risk) presented in agile projects are inadequately managed. Yet nowhere
more so than in IT do opportunities present themselves through the value enabling
nature of projects, the manner in which they are delivered and the operations and
service delivery aspects that provide ample scope for exploiting synergies, stream
lining processes and sustaining value creation [129]. Given the mantra of “embrace
change” that pervades the agile community and in light of the enabling nature and
value creation potential of projects, it seems ironic that such (positive) risk evaluation
does not feature more strongly in agile projects, i.e., “embrace risk”. Fortunately,
wider appreciation of risk is not entirely forgotten and is sometimes used as one of
several factors used in the prioritisation of task [52]. This notwithstanding, the agile
community on the whole does appear to be lagging behind the risk management
community, which for some time has understood its function as informing decision-
making in relation to the balance between risk and reward.

Perhaps the most commonly cited deficiencies of risk management in Agile
include the lack of an explicit definition of risk, the focus on development aspects
of risk (i.e., requirements gathering and technical implementation) without con-
sideration of risks elsewhere in the solution development process, the nature of
responsibility for risk, the recording and monitoring of risk, acknowledgement of
the environment in which the project takes place together with organisational atti-
tudes to risk [1, 194]. Indeed many of the notions that ordinarily arise in the context
of project risk management such as those described in the PMI Body of Knowledge
and its more risk focused publications, the Management of Risk framework which
relates more to PRINCE2® and other sources, are simply nowhere to be found in
agile project management [109, 195, 210, 211]. Given the growth in recent years of
enterprise risk management together with their application to IT this attitude to risk
management seems parochial [14, 129, 132, 181].

One of the most influential early references to the embedding of risk management
in iterative software development lifecycle was the Spiral Model [29, 30], wherein a
process model was described that actively seeks to identify and resolve risks and use
these to influence the evolution of a solution from requirements through to operations.
Though inherently iterative in nature, it was argued that this was not limited to a
specific type of solution development process. Crucially the point was made that risk
determines both the level of effort (e.g., perform product testing only to the extent
that it reduces risk to an acceptable level) and the degree of detail (e.g., apply more
design effort to innovative elements of a project) that risk related practices employ.
These ideas were developed further into the notion of risk-driven architecture which
advocates that the selection and application of techniques be motivated by risk and
be commensurate with the risk of failure or success [87].

One aspect of risk that does receive some attention in agility is the balance of risk
and delivery of value to customers when prioritising tasks especially when doing
so also takes into account other factors (e.g., cost). For example the strategy of
addressing high value and high risk, high value and low risk and then low value
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and low risk tasks in that order, whilst entirely avoiding low value and high risk
tasks is commonly advocated [52]. The argument is that working on high value and
high risk tasks first eliminates significant risk early on. This approach treats risk as
a facet of a task which might, however, prove to be too limiting. For example some
of the risks which a project must contend with are not inherent in the execution
of specific tasks, but rather in the circumstances surrounding that execution and
might otherwise be considered part of a project governance profile (i.e., the effective
and efficient deployment of resources towards the achievement of the goals of the
enterprise).

There are strong parallels between risk management and group learning which
tackle the central issue that all too often deviations from what ought to have been
done are noticed too late in a project (e.g., at point of integration or deployment)
as described in [48]. In particular when attempting to establish whether or not the
correct solution with appropriate technical design is being delivered at a reasonable
cost by the right people, it is necessary to employ a variety of strategies revolving
around business involvement, prototyping, creation of walking skeletons and archi-
tectural spikes, basing estimation of experiential sampling, ensuring that the team
performance is boosted by early victories and establishing a safe environment with
which to become acclimatized to the project through to structuring iterative devel-
opment into learning, refinement and finishing phases. There is a resonance in such
thinking with the DSDM approach (e.g., role of the Business Ambassador, practices
such as Prototyping and the Timebox structure as terms of Investigation, Refinement
and Consolidation) though other elements are clearly at odds (e.g., the targeting of
simple, rather than high value, items in order to enable the team first to overcome
social risks conflicts with MoSCoW prioritisation though arguably this should be
described as a tactic rather than a strategy).

8.4 Cultural Attitudes to Risk

Risk assessment is not an entirely rational probabilistic activity, wherein data is pre-
cise andmodels accurately reflect the realities of the risk scenario. Indeed, experience
suggests that this is seldom, if ever, the case but rather that assessments are largely
a subjective and even visceral affair. One approach is to attempt to understand risk
attitudes (rather than employ cultural typologies that are derived from underlying
belief systems [120, 258] though such theories been critiqued on the grounds that
“empirical evidence for this theory is … sparse” [3, p. 38]) for which the following
classification may prove to be of interest [109]:

• Risk-averse: Preference of secure payoffs, common sense and facts over theories.
Propensity to over-react to threats and under-react to opportunities.

• Risk-seeking: Preference towards speculation and unafraid to take action.
Propensity to underestimate threats and overestimate opportunities.



8.4 Cultural Attitudes to Risk 155

• Risk-tolerance: Indifference towards uncertainty that lends itself to reactive rather
than proactive measures. Propensity to fail to appreciate importance of threats and
opportunities alike.

• Risk-neutral: Impartial attitude towards risk and act in the interests of significant
benefits. Propensity to focus on the longer term.

These observations [190] are linked to the notion that risk attitude is influenced by
the “triple strand” of conscious factors (e.g., visible and measurable characteristics),
subconscious factors (e.g., heuristics) and affective factors (e.g., visceral feelings).
The relevance of these studies for agile risk management is that they appear to
indicate that it is at the point of choosing a risk response that risk attitude plays a
crucial role (i.e., tendency to engage in a risk or withdraw from it). Thus there must
be an appreciation within a team that different members may hold fundamentally
differing views towards risk and that the conflict that arises when assessing risk
ought not be judged entirely in terms of the rationality of opposing arguments. The
emotionally intelligent agile project manager ought, therefore, to invest some time
understanding the risk disposition of the members of their team.

When considering organisational and national culture, the “Uncertainty Avoid-
ance” Index (UAI) as detailed along with other dimensions in [117] may be of
interest. Uncertainty avoidance is defined as “extent to which the members of a cul-
ture feel threatened by ambiguous or unknown situations and have created beliefs
and institutions that try to avoid these” [118] and is described in more detail in the
following terms:

The uncertainty avoidance dimension expresses the degree towhich themembers of a society
feel uncomfortable with uncertainty and ambiguity. The fundamental issue here is how a
society deals with the fact that the future can never be known: should we try to control the
future or just let it happen? Countries exhibiting strong UAI maintain rigid codes of belief
and behaviour and are intolerant of unorthodox behaviour and ideas. Weak UAI societies
maintain a more relaxed attitude in which practice counts more than principles. [118]

Just how widely UAI varies is illustrated in Fig. 8.1 [118], which was based on data
collected between 1967 and 1973 and periodically updated since then, to depict the
attitudes towards uncertainty amongst the G-20 of major economies.2

Since uncertainty avoidance is related to risk attitude it has a bearing on how
individuals may perceive and attempt to control risk within projects and organisa-
tions. In particular in the light of risk classification and its influence on choice of
risk responses it could be argued that risk propensity is the dominant characteristic
in risk behaviour [244]. These considerations become particularly acute when deal-
ing with teams distributed across several cultures which is likely to be the case in
geodispersed agile teams that are commonly featured in enterprise forms of agility.

2 G-20 comprises of nineteen member states plus the European Union which is excluded from
Fig. 8.1 owing to lack of aggregate data.
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Fig. 8.1 Hofstede Uncertainty Avoidance Index for the G-20 Member States (excl. European
Union). Published with kind permission of ©Alan Moran 2013

8.5 Sources of Risk

It may be appropriate to identify the key risk drivers for the sector in which an
organisation and its projects operate. This may fall under the remit of enterprise
risk management and constitute a project management office function in relation to
individual projects. For example, numerous research studies have identified various
generic categories of IT project risks [12, 31]. Table8.1 taken from [184] describes
a list of generic IT risk drivers that may help as a starting point. Note that not all
risk of relevance to a project needs to be tackled at that level but can be delegated
up to the programme level or to a specialist function. For example, currency risk for
projects that invest heavily in off-shore sourcing could call upon a treasury function
to assist in mitigating risks (e.g., purchase of currency options).
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Table 8.1 Common Risk Drivers for IT Projects

Risk Driver Description

Business Risk All risks relating to functional requirements and the changing nature
of requirements in general. Issues of user acceptance might also be
relevant to this category depending on the nature of the project.
Remaining non-functional requirements not already accounted for
under technical risk may be included here (e.g., usability, security)

Technical Risk All risks relating to architecture, design and infrastructure of the
proposed solution. This risk is not limited to the developed solution
but also encompasses dependencies (e.g., shared libraries) together
with the estimation of hardware and software dimensioning and
capabilities. Typically the majority of non-functional requirements
are included here (e.g., maintainability, scalability, performance)

Schedule Risk All risks arising from the scheduling and timing of activities
(including the release planning of increments) and the financial cost
consequences thereof (e.g., net cash flows, investment
decision-making)

Project Approach Risk All risks relating to the effectiveness of the project management
methodology, levelling of resources and the management of project
complexity. Depending on circumstances it may also be appropriate
to include risks relating to management support for the project

Supplier Risk All risks relating to external sourcing including consulting and
delivery of components (incl. timeliness, conformity, quality). It is
not uncommon to subsume risks relating to the stability, continuity
and capability of suppliers into this category

People Risk All risks related to the level of skills in the team and expectations of
abilities. These risks are often impacted adversely by other risks as
impending project deadlines place greater stresses on staff

8.6 Enterprise Risk Management

Enterprise Risk Management (ERM) extends the traditional risk management focus
which is chiefly concerned with specific domains (e.g., projects, IT, security, health
&safety) to a more holistic view encompassing the entire organisation [14, 55, 129,
130, 132]. The scope of ERM supports alignment of riskmanagement practices when
tackling complex objectives that are not under the remit of a single project team or
department (e.g., mergers and acquisitions, large scale data migrations, IT security
and compliance). It can also support the use of a common risk language throughout the
organisation (e.g., common scales to assess risk impact) thereby making localized
risks more comparable and enabling the aggregation of risks to better understand
risk distribution [130]. From an agile perspective the most important point to make
is that whatever occurs at the project level ought to have some bearing and linkage to
wider enterprise risk management concerns (e.g., terms of reference of project risk
expressed as key risk drivers, aggregation of risk to the programme level).
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That ERM seeks to improve the “the management of increasing risk mitigation
costs and the success rate of achieving business objectives” [213, p. 3] by helping
reduce unwanted performance variability reflects the widely held perception that
good governance leads to better performance and that responsibility for risk lies
with the board of directors [53]. Indeed the board has a duty to achieve an under-
standing of risk and communicate its significance throughout the organisation. Risk
management is repeatedly cited as a central component of governance that features
in a variety of IT frameworks. As a result well risk managed organisations better
understand the balance on the one hand between risk and reward, and on the other
the capabilities of the organisation and its ability to absorb losses or fail to capi-
talise on opportunities. This in turn builds investor and stakeholder trust who retain
confidence in the organisation to weather bad times and cope with changes in the
future.

To better understand the nature of ERM it helps to take a look at the financial
statements of major listed companies wherein a description of the potential
impact of risks on strategic objectives can be found. For example, IBM cites
the need to be able to “better monitor, predict and manage risk to build trust
and value amidst uncertainty, by having confidence in their data, risk exposures
and ability to make risk-aware actionable decisions” whilst mostly focusing
on managing financial (e.g., financing, credit on receivables and currency fluc-
tuations), supply chain and security risks [125]. Such openness demonstrates
an awareness of the market and a willingness to adapt. Far from unsettling
investors such admissions make clear that these matters have the full attention
of senior management and that measures are being considered to address them.

In light of financial scandals and corruption in theUSdating back to themid-1970s
the Committee of Sponsoring organisations of the Treadway Commission (COSO),
a joint venture comprising of the Institute of Management Accountants (IMA), the
AmericanAccountingAssociation (AAA), theAmerican Institute of Certified Public
Accountants (AICPA), the Institute of Internal Auditors (IIA) and the Financial
Executives International (FEI), set about defining standards covering governance,
ethics, risk management and financial reporting. Further scandals involving Enron
and Worldcom resulted in the passing of the Sarbanes-Oxley (SOX) Act in 2002
which was followed in 2004 by the COSO ERM Integrated Framework standard
compliancewhich is generally accepted to be in accordancewith the SOX legislation.
The following broad and comprehensive definition of Enterprise Risk Management
(ERM) describes it as:

a process, effected by an entity’s board of directors,management and other personnel, applied
in strategy-setting and across the enterprise, designed to identify potential events that may
affect the entity, andmanage risk to bewithin its risk appetite, to provide reasonable assurance
regarding the achievement of entity objectives. [55]
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Table 8.2 Comparison of Enterprise and Project Risk Management

Enterprise Risk Management Project Risk Management

Wide scope that requires the commitment of
senior management and the engagement of the
entire organisation

Narrow scope that chiefly concerns the project
team and its stakeholders through direction by
senior management may occur

Strategic focus on the objectives of the
organisation

Tactical focus on project objectives

Concern related to the tangible and intangible
assets of an enterprise that underpin its
business model

Concern is limited to the project as a change
vehicle

Governance function with responsibility for
oversight of the management of risk that faces
an organisation

Governance restricted to the level of risk
management process (e.g., effectiveness,
compliance) in relation to project objectives

Without dwelling further on details it suffices to say that there exists at the cor-
porate level a mature understanding of risk in the context of which project risk
management must find itself. This parallels the relationship between agility and
strategicmanagement alluded to elsewhere and suggests that concepts such as agility,
risk and strategy ought not to be understood as incompatible terms but rather find
expression atmany different levels in the organisation. Table8.2 provides a high-level
comparison of enterprise and project risk management.

8.7 Agile Risk Management

The foundation of agile risk management (see Fig. 8.2) begins with the definition of
project objectives and context andmaps these in terms of organisational riskmanage-
ment. This enables the project as a whole to be risk assessed alongside other similar
projects in order to determine if its proposed benefits warrant the level of risk seen
from the programme perspective. Next, identification of risk drivers and determina-
tion of appetite is addressed in the pre-project phase though it may be returned to
later if project circumstances alter significantly. Thereafter it is important to consider
how the agile process being employed need to be tailored in light of the risk environ-
ment of the project. This is a project (rather than methodology) specific undertaking
since tailoring is an activity that is highly dependent on project parameters and cir-
cumstances. The operational aspects of risk management involve amendments to
traditional risk management practices (i.e., identification and analysis of risk, deter-
mination of response strategies concluding with treatment and monitoring of risk) to
make them more conducive to agile environments.

Agile risk management is guided by three principles which work in concert with
values, such as openness, respect and courage, inherent in most agile methodologies
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Fig. 8.2 Agile Risk Management Process Overview. Published with kind permission of ©Alan
Moran 2013

and reflect features like communication and collaboration found in the principles of
the agile manifesto:

1. Transparency. All risk related activities and artefacts should be visible to every-
one in the team at all times. It is proposed that these be placed next to other
agile tracking and reporting tools (e.g., Burndowns, Team Board) or in a central
project area (e.g., information radiator) and that team members be permitted
to add to or annotate them. This practice is referred to as risk walling and it
means that someone outside of the project could walk into the project area and
immediately assess the risk situation without having to ask or interrupt team
members.

2. Balance. Risk management is all about balancing risk and reward and finding
ways of generating the same level of value with a lower level of risk. It should
therefore be obvious which requirements bear the most risk and how the work
of individual team members contributes to risk mitigation by either reducing
threats or exploiting opportunities.

3. Flow. Risks are unavoidable in projects but understanding them and knowing
how to deal with them enables the project to continue without serious disrup-
tion. For example, contingency plans agreed in advance make sure that should
accepted risks materialize, the team knows what to do, how to prioritise their
work and is not interrupted with replanning or crisis activities.
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There is a natural mapping between these principles and those of DSDM. This
includes the need to ensure a common understanding of risk and reward, linkage
of risks with business objectives, appreciation of the influence of the distribution
of risk on deliverables, ensuring diversity of input into risk identification exercises,
embedding risk consideration into MoSCoW prioritisation and demonstrating clear
oversight of risk and its management at the Timebox level [185].

The suggestion that risk is a responsibility carried by all project members endears
itself to the communal spirit of co-ownership and good citizenship that is expected of
agile teams. This notwithstanding, the role of risk manager is sufficiently important
for it to be assigned to an individual in the interests of ensuring that there is process
compliance and that there is accountability at the process level for the effectiveness
and efficiency of risk management activities. In DSDM it is expected that the Project
Manager assumes this responsibility but that this individual delegates identification,
analysis, treatment andmonitoring to the team relegating their own role to a coaching
and supportive function. Whilst the Project Manager may well maintain risk related
artefacts (e.g., risk log, risk burndown), ownership remains with the team and full
visibility must be maintained throughout. Needless to say, other risk specialists (e.g.,
quantitative or domain risk experts) may also be involved in an advisory capacity
depending on the circumstances or complexity of the project.

The clarification of project objectives, context and environment alluded to ear-
lier (see top of Fig. 8.2) takes place in the enterprise risk management context of
the organisation and involves establishing an understanding of what the project is
endeavouring to achieve and how much risk the enterprise is willing to tolerate in
pursuit of these goals. This occurs during project initiation (e.g., somewhere between

Fig. 8.3 Role of Risk Management in DSDM Products. Published with kind permission of ©Alan
Moran 2015
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the Pre-Project and Foundations phases) and requires that the project objectives be
known which in turn provide the basis of what constitutes risk (Fig. 8.3). Next the
context of the project must be established since it is this that might exempt the
project from ordinary controls (e.g., allowing more risk to highly innovative product
launches) or otherwise constrain it (e.g., redefinition of project scope if deemed to
be too risky). At this point in the process must merely be noted and any decisions
relating to the risk nature of the project be consciously taken and approval, where
appropriate, be sought. The point here is not to invent bureaucracy but rather to be
aware of projects that are being proposed which might be at odds with enterprise risk
tolerance (e.g., it is not appropriate in most industries to permit projects to engage
in highly risky undertakings that could damage the reputation or financial standing
of the organisation). Thus the risk environment which also encompasses regulatory
aspects and the capacity and willingness of the organisation to engage in enterprise
risk management practices may also impact at the programme or project level.

An understanding of risk drivers helps not only clarify high-level attitudes towards
and tolerance of risk but also assists risk identification by raising awareness of com-
mon sources of risk and ideally this should occur at the programme level. One
approach is to grade each risk driver in order to reach a consensus concerning the
acceptable upper and lower risk thresholds. The upper risk threshold is that level
beyond which urgent and immediate risk mitigation activity would need to be initi-
ated. This embodies an uncomfortable level of uncertainty with which the organisa-
tion would have difficulty coping with. The lower risk threshold is that point below
which the risk is considered negligible and scarcely needs further monitoring. This
is the comfort zone and the realm of daily business. The region between the two
thresholds represents risk that ought to be monitored and acted upon at an appropri-
ate time if deemed necessary. When grading risk drivers, a simple scale comprising
of five to seven points is often adequate. The grades should be expressible in business
terms and be understood by all participants. Table8.3 is a simple five point scale that
describes the range of risks that might be encountered in the technical risk category.
When determining thresholds, always bear in mind that risk can have upside as well
as downside. Thus technological uncertainty could be considered as much an oppor-
tunity as a threat and this may be reflected in the willingness to embrace risks if there
is a perception that this may bring advantages. Therefore care should be taken not
to frame the grading system in unduly negative terms. Insofar as this is possible a
standardised set of drivers and scales ought to be used at the programme level and
embedded in this should be the consciousness of enterprise risk management envi-
ronment. Isolated individual projects, however, need not be subject to this constraint
since standardisation brings no benefit.

Once a graded list of risk drivers is available it is time to reach a consensus con-
cerning the upper and lower risk thresholds for each of the risk drivers within a
specific project context. For example in Table8.3 an enterprise might feel that gen-
erally speaking the levels “Terra Firma” and “Cautious Explorers” hardly constitute
concern though might be conservatively minded enough to consider the risk sur-
rounding “Early Adopters” to be a step too far unless the project is of such special
significance that this level of risk is warranted.
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Table 8.3 Sample Five Point (Descending) Scaling for Technical Risk

Scale Description

Market Makers Highly innovative and ground breaking technology that requires new
and perhaps unproven technologies or application of existing
technologies in unanticipated fields

Early Adopters Inroads into technologies that have seen some industry use though a
significant effort must be expended to become capable and effective
in their use (e.g., tool support might be immature)

Forward Movers Significant technical innovations on several fronts where industry
best practices and reference implementations already Exist. Technical
practices may require interpretation and adaptation to the organisation

Cautious Explorers Mainstream technical implementations that require some evaluation
of new technologies integrated into existing frameworks and
platforms. Infrastructure is established but training in its use might be
required

Terra Firma Well tried and trusted technologies in which the organisation is
highly invested. Tools and processes are well known and adhered to

Fig. 8.4 Risk Driver Maps. Published with kind permission of ©Alan Moran 2013. a Enterprise
risk driver map. b Project risk driver map

An enterprise risk driver map is created by connecting together all the upper
respectively lower risk threshold points of each key risk driver andmarking the region
above the upper limits red, the region below the lower limits green and the remaining
region yellow (see Fig. 8.4a). Thus a risk driver map is a visual indicator of the
attitude towards risk at the enterprise level. The value of a risk driver map becomes
clearer when the personal attitudes towards risk of the project team members are
taken into account. Willingness to take more risks or the adoption of a risk averse
stance may prove to be at odds with the project risk appetite and thus it becomes
necessary to communicate what constitutes acceptable and unacceptable risk. It is at
this stage in the process that the project manager should take the time to understand
the personal risk attitudes of team members.3

3 For example, DSDM promotes the use of a Project Approach Questionnaire that could be adapted
for this purpose.
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Plotting of individual projects on the risk map (see Fig. 8.4b), can be used as the
basis for assessing whether or not to proceed with individual projects or to decide if
exceptions need to be considered. This may also stimulate the application of tools
consistent with risk-driven approaches that advocate the selection and application of
techniques motivated by risk and commensurate with the risk of success or failure.
The value of the consistency of an enterprise risk driver map is that it enables knowl-
edge gained in assessing risk appetite from completed projects to be transferred over
to new ones. Indeed if an enterprise risk management framework (e.g., ISO 31000,
COSO or Risk IT [129, 132, 181]) is already in place, then there should be some form
of linkage between project risk appetite and the wider corporate attitude towards risk.

The next stage of the agile risk management process (see risk tailoring in Fig. 8.2)
concerns project specific amendments to the agile methodology which can only be
done in light of an understanding of the risks facing the project already identified in
the risk scoping stage. Up to this point in the process the agilemethodology in use has
not been considered, however, it is now necessary to begin looking at the specifics
of the chosen methodology. For example, a recommended tailoring of DSDM is
illustrated in Fig. 8.5 which contrasts the standard process based on a structured
Timebox (see Fig. 8.5a) with a risk tailored variant (see Fig. 8.5b).

This helps clarifywhen and howoften specific activities are expected to take place.
Indeed this has an impact on the manner in which risk management is performed
(e.g., does the majority of planning occur at the incremental or iterative level? when
should risk assessment activities take place?). When considering where to place risk
management activities it is important to consider the state of available information.
For example, it may be tempting to conduct a risk analysis at the increment level
but if there is insufficient information to evaluate risks properly then it is more
appropriate to perform this analysis at the iteration level. Agile techniques themselves
(e.g., prototyping, continuous integration, refactoring) should also be considered risk
management tools though how they are deployed depends on the necessary level of

Fig. 8.5 Risk Tailoring of the DSDM Process. Published with kind permission of ©Alan Moran
2015. a DSDM Agile Chart (Structured) b DSDM Agile Chart (Risk Tailored)
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information required together with the desired frequency and intensity of the activity.
In particular the decision to undertake such activities is often task related and therefore
it would not be appropriate to mandate their use duringmethodological risk tailoring.

The operational details of agile risk management build upon traditional project
risk management practices albeit with a number of minor changes that promote col-
lectivism, agility and transparency [184, 185]. Thus, for example, the planning during
the Kick-off subphase of a Timebox may be augmented with a risk session wherein
risks are identified, analysed and courses of treatment determined that feedback into
the tasks which must be undertaken. Risk identification is the activity of determining
the main uncertainties that could have a plausible and material effect (positive or
negative) on the project objectives. However, confusion often arises when attempt-
ing to distinguish between risks and non-risks, in particular causes and effects and
what is so pernicious about such misunderstandings is that it often directs risk man-
agement activities towards actions that fail to address the underlying risks. A simple
technique for identifying risks that is amenable to agile environments (illustrated in
the left pane of Fig. 8.6) is to ask what may occur (i.e., effect) and then follow-up
with questions concerning why this might be so (i.e., risks).

To understand the confusion between risks and effects, consider the migration
of a website from one server to another. Often its non-availability is cited as a
risk, however, this is the effect of an unsuccessfulmigration and is not the origin
of uncertainty. Closer inspection may reveal why the website was unavailable
after the migration (e.g., uncertainty in DNS configuration or whether or not
the two hosts were in fact configured the same). These are the risks that require
treatment (e.g., learning how to configure DNS or checking that both servers
are set up in the same way).

Thereafter risks can be recorded in a risk log for assessment in terms of impact and
likelihood (collectively known as exposure) as depicted in the lower middle pane of
Fig. 8.6. The important point to bear inmind here is that the purposes of analysis is on
the one hand to prioritise risks and on the other to be able to use exposure to determine
a risk response strategy (see Table8.4 for details) based on Fig. 8.7 which has been
adapted fromenterprise riskmanagement for project context purposes.Where there is
no consensus on a specific risk assessment, then a range estimate should be employed
(as indicated by the bar in Fig. 8.7). These points are central since it is precisely at
this stage in the agile risk management process that the social and cultural influences
are at their greatest (i.e., individuals tend to instinctively make an assessment and
rationalize it later). Accordingly discussions of risk exposure are permitted to be
translated into ones concerning actionable behaviour (e.g., should a risk be mitigated
or avoided). Thus risk assessment is not the time to indulge in stochastic modelling
that creates a false sense of accuracy but rather to engage in action oriented dialogue
that ranks risk activities in relation to the business value of the items to which they
are associated thereby establishing a bond between risk and reward.
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Fig. 8.6 Operational Risk Management. Published with kind permission of ©Alan Moran 2013

Fig. 8.7 Mapping of Risk Exposure to Risk Response Strategies. Published with kind permission
of ©Alan Moran 2015

Based on the chosen risk response strategy there are a number of options available
that include removal of an activity that gave risk to the risk from the Timebox plan,
adding tasks to the plan to mitigate, exploit, transfer or share risks or accepting that a
risk may occur and determining a contingency plan for tackling it should it material-
ize. However, there is another option uniquely available to agile riskmanagement that
involves the association of agile techniqueswith tasks (or classes thereof) specifically
for the purpose of risk treatment, a practice referred to as risk tagging [184, 185].
Thus, for example, all tasks related to thedevelopment of a new transactionprocessing
algorithmmay be subject to pair programming and intensive test-driven development
techniques and accordingly such tasks may bear a tag or other form of identifier on
the Timebox plan in order to remind the team of that decision. The translation of risk
log items into actionable behaviours is depicted in the upper middle pane of Fig. 8.6.
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Table 8.4 Classical Risk Response Strategies

Risk Strategy Description

Accept Appropriate for low risk exposure. No specific action will be undertaken to
mitigate or manage the risk. Instead a contingency plan will be developed to
tackle the eventuality that the risk may be realised

Reduce Appropriate for medium negative risk. Actions will be undertaken to reduce
either the impact or the likelihood of occurrence of the event

Exploit Appropriate for medium to high positive risk. Measures will be undertaken to
increase either the frequency or the impact of the event

Share Appropriate for low frequency high impact positive risk where the efforts to
manage the risk alone may not be warranted owing to the relative
unlikelihood of it occurring. Measures will be undertaken (with others) to
increase either the frequency or the impact of the event

Transfer Appropriate for low frequency high impact negative risk where efforts to
contain it may be beyond the capabilities of the team. Measures include the
transfer of the risk to a partner capable and willing to treat it (e.g.,
out-sourcing to a specialist)

Avoid Appropriate for high negative risk. The activities that give rise to the risk will
not be undertaken

Finally the monitoring of risk involves assigning numerical scores (often loosely
based on risk exposure as suggested by the values assigned to the bands of Fig. 8.7)
to individual risks which is maintained as a cumulative sum over all risks. Risk
is reduced by one or more of the following conditions (the effect of which is to
burndown the risk by the difference of the related inherent and residual risk):

• Completion of risk related tasks. These recognise efforts taken to address the
underlying risk (e.g., exploit or reduce).

• Decisions taken to affect a course of action in relation to a risk. These typically
involve the reduction of inherent risk to residual risk in acknowledgement of a
proposed measure (e.g., transfer or share).

• Decisions taken to perform tasks in a specific manner. This acknowledges the
contribution of agile technique to the reduction of risk.

• Cessation of activity that gives rise to a risk. These concede that the risk invoked
by the activity is infeasible or uneconomical to bear or share (e.g., avoid).

• Expiry of a risk. Recognition of activity that having been undertaken causes the
source of the risk to dissipate.

Burndown charts, such as Fig. 8.8, are a familiar sight in the agile landscape
that are used for a variety of purposes (e.g., tracking remaining effort). There are,
however, a couple of points to bear in mind concerning risk burndowns. The first is
that whilst a monotonically decreasing curve between risk assessment workshops is
to be expected, the reality is that risk treatments often trigger secondary risks thatmay
cause the curve to increase rather than decrease. Secondly, there exists an inherent
systemic risk (e.g., comprising of cumulative residual risk, risks related to accept
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Fig. 8.8 Illustrative Timebox Risk Burndown Chart. Published with kind permission of ©Alan
Moran 2015

strategies) that cannot be entirely eliminated and must be acknowledged. Typically
the iteration residual risk consists of:

• Risks associated with accept strategies where it has been decided to rely on a
contingency plan in the event that the risk occurs.

• Residual risk of tasks where completion of a task does not entirely eliminate the
risk (e.g., scalability measures to cater for unanticipated demand up a predefined
level beyond which the risk of additional demand constitutes residual risk).

• Risk over which there is an element of loss of control arising from the action
undertaken that persists beyond completion of the task (e.g., transfer or share
strategies where a liability is retained giving rise to residual schedule risk).

Iteration residual risk is therefore a reminder to all project members that risk can-
not be entirely eliminated and is a visual depiction of the extent to which unmanaged
risk resides in the project. High iteration residual risk is a matter of concern and
should be examined in the context of the project and overall enterprise risk appetite.

As a final note, the visualization of risk not only increases awareness within the
team but also enables those less familiar with the technical details to frame questions
appropriately and engage in meaningful discussion regarding the management of
risk. Consider, for example, Fig. 8.9, which depicts a requirements map in which the
top row are requirements and subsequent rows are their breakdown within respective
columns in terms of individual tasks. Marked as dashed and thatched boxes are those
tasks that relate to the treatment of negative and positive risk respectively. Finally
several tasks are tagged with symbols (e.g., diamond, star and cross) indicating
the application of a specific agile technique (e.g., pair programming, prototyping).
Evident from this rendering is how risk relates to individual requirements and which
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Fig. 8.9 Visualization of Distribution of Risk and Reward. Published with kind permission of
©Alan Moran 2015

requirements are attracting themost risk attention. This permits someone not familiar
with the technical details to gain an immediate insight into the risk profile of the
iteration and to target their questions appropriately (e.g., lack of risk treatment of a
requirement might suggest that risk identification was not adequately performed or
the presence of a high degree of treatment may question whether the reward expected
from the requirement is warranted in light of the risks).

It is in keeping with the transparency principle of agile risk management that all
risk related artefacts (e.g., risk tailored agile chart, risk profile, risk log, risk burndown
and risk-adjusted Team board) are all present and maintained in a common area
visible to all project stakeholders.

8.8 Programme Risk Management

The DSDM Agile Programme Management Framework suggests that programme
level risks be managed by the Programme Manager though of course multiple sup-
porting participants may also be involved. Since a rather top-down approach is
suggested (i.e., risks that appear to be linked to individual projects should not be
included at the programme level), there is little guidance in respect of risk aggre-
gation that might otherwise might apparent hidden risks of a systemic nature [129,
130]. Moreover, an implicitly negative frame is assumed and there is little mention
of the risk related opportunities found elsewhere in the DSDM literature. Some of
the common sources of risk (e.g., time and budget overruns, delivery of inappropri-
ate capabilities, misunderstandings and poor communication between stakeholders)
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are mitigated to an extent owing to the iterative and incremental approach of agile
programme management as well as the focus on communication and collaboration.
Several areas of concern for programme level risk include the continued ownership
by the Programme Business Owner (which as can be seen from Chap.5) is a crucial
role at the programme level, the centrality of core artefacts (e.g., Business Archi-
tecture Model) and practices (e.g., project-level empowerment, adherence to Agile).
There does not, however, appear to be a linkage to enterprise risk management in
the sense that the introduction of new capabilities and the adaptation of business
processes will inevitably reshape the risk landscape in which the organisation finds
itself which in turn may create new threats or opportunities.

8.9 Management Implications

The fundamental goal of risk management is the balance of risk and reward wherein
the pursuit of the latter rarely entails the lack of the former. There is little need to
completely reinvent the risk management wheel for agile project, however, some
amendments as outlined in this chapter do significantly improve both the acceptance
and the effectiveness of risk practices in agile environments. Needless to say, from
governance and financial standpoints the addition of risk management is welcome if
it uncovers issues of process efficacy and efficient use of organisational resources.
Furthermore, the linking of project and enterprise risk management helps alleviate
an “island mentality” by connecting the issues that arise in projects to the wider
programme and enterprise context. What remains of operational risk management
(e.g., what/why technique, risk tagging and burndowns, risk walling) is merely a
socio-technical translation into the agile arena of practices that have been found to
be effective elsewhere. Indeed, validation of risk visibility is as simple as observing
what is reported (e.g., risk-modified requirements map) and attempting to engage in
meaningful discussions with the team. Whilst the specifics of the adoption of agile
risk management vary as much by methodology as they do by organisation there
already exists much guidance in the literature with which one can begin.

Cultural influences on risk management are particularly important in projects that
employ outsourcing models that span multiple cultures. Setting aside for a moment
the fact that an individual is the product of their environment and may be exposed
to several different cultural influences, seen in aggregate the relative comfort that
some exhibit towards risk (e.g., Chinese, Indian) may give rise to tensions with
those from who show more uncertainty avoiding tendencies (e.g., Japanese, Korean,
Russian). Combined with other cultural dimensions (e.g., respect for authority) there
may even be an unwillingness in some cultures to draw attention to perceived risks
if these are seen to be at odds with more senior managerial opinions. Added to this
the pronounced tendency at a personal level to determine first how a risk is to be
tackled and then afterwards rationalize this response in terms of risk exposure it
becomes clear that management of the social and cultural influences requires astute
and emotional intelligent leadership. The best advice here is to search for differences

http://dx.doi.org/10.1007/978-3-319-16262-1_8_5


8.9 Management Implications 171

in premises onwhich arguments are based rather than attempt to resolve their inherent
rationality. The collectivism of agile risk management can both help and hinder in
this respect owing to the diversity of opinion, though provided that there is a trusting
environment wherein views are permitted to be challenged and an awareness of the
issues on the part of management this ought to be resolvable.



Chapter 9
Configuration Management

Abstract Configuration management has sometimes been considered an ancillary
discipline within the agile community in spite of its widespread use within the
IT sector where it underpins practices such as continuous integration and auto-
mated deployment processes. Without configuration management it becomes impos-
sible to effectively manage change, support exploratory feature development, ensure
accountability during solution development or provide a holistic lifecycle view of
solution development and agile process performance. Thus configuration manage-
ment ought to be understood as much more than a mere technical means of tracking
changes but rather as an important mechanism for supporting governance and risk
management of agile processes.

9.1 Introduction

Configuration management [209] provides lifecycle management of entities, known
as configuration items, that reflect the state of a project at any point in time. It is
concerned not only with the entities themselves but perhaps more importantly the
relations that exist between them. Generally associated with inventorising a project’s
assets, it is often considered to be a means of assessing the impact of changes and
performing a tracking and control role within a project. Thus, by retaining an audit
of all changes made along with a record of significant milestones, configuration
management can provide deep management insights in matters of accountability and
traceability (e.g., who changed what when), reproducibility (e.g., recreating a past
state of the solution) and control (e.g., understanding of the impact of changes).
Moreover, the relations between entities can reveal profound patterns relating to the
solution and the process used to create it.

Irrespective of the nature of configuration management (or indeed if it has even
been implemented), the case for programme configuration management is substan-
tially stronger owing to the complexity of managing multiple on-going projects each
sharing a common basis in terms of programme artefacts (e.g., Business Architecture
Model, Programme Control Pack). Indeed, implementing and enforcing configura-
tion management at this level can have considerable benefits from the perspective
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of the Programme Team who must establish some form of oversight of the state of
change at the programme level. Configuration management can therefore be estab-
lished as a function within the Programme Support Office with input from the Pro-
gramme Technical Co-ordinator and where appropriate Technical Co-ordinators at
the project level to support the roll-out of configuration management across the
projects. This necessitates the formulation of a Communication Management Strat-
egy that should state baselining policy (e.g., Programme Foundations and Tranche
Review conventions) as well as covering matters of configuration planning and audit.

9.2 Principles and Practices

Configuration management is concerned with the identification, recording and main-
taining of information relating to the elements of a system, each of which is referred
to as a configuration item (CI). Examples of CIs include software source code,
build and project management artefacts. When applied over the entire lifecycle of
the system, configuration management achieves a high degree of transparency and
control over change. A Configuration Management System (CMS) comprises of
the processes, practices and tools required to implement configuration management
including a repository, usually known as a Configuration Management Database
(CMDB),1 wherein all configuration items along with their history and metadata are
stored. Note that each configuration item is configured using a fixed pre-defined set
of common attributes stored in the CMDB. A CMS will typically interface with its
CMDB through an appropriate form of tooling so that direct access to the CMDB and
its assets are not permitted. Furthermore, a CMS may impose access rights controls
(or derive these from a third party security provisioning system) in order to control
who may access and alter configuration items and also ensures that the historical
records of selected assets cannot be altered in the future (e.g., baselined versions
of documents or previously deployed solutions) as well as assisting in day-to-day
activities (e.g., retrieving copies of past versions of configuration items). Techni-
cal matters aside, configuration management is an important process that supports
governance, risk management and evidence-based decision-making. Achieving the
requisite level of maturity remains, however, a challenge that requires discipline
albeit one with significant rewards.

Classical configurationmanagement traditionally adheres to the following pattern
of activities which are presented here in a more nuanced form appropriate for agile
environments:

1 The configurationmanagement database ismerely a datastore and need not be a relational database.
Often such databases are in fact versioned directory structures in filesystems.



9.2 Principles and Practices 175

• Configuration Management Planning. This involves the high level organisation
of configuration management and usually takes the form of corporate standards
adapted to the project circumstances (e.g., choice of configuration management
tools, naming conventions). Agile teams often use this phase to establish initial
naming conventions and working practices (e.g., the relationship between config-
uration management and continuous integration).

• Configuration Identification. Perhaps themost crucial aspect to configurationman-
agement is the determination of the granularity of configuration items along with
their attributes. Once defined this enables lifecycle management of items. Partic-
ularly within agile IT teams there already exists a broad consensus as to what
constitutes the appropriate scope and depth of configuration identification (e.g.,
versioning of software code, handling of project artefacts as individual CIs).

• Configuration Change Management. Controlling changes to configuration items
traditionally involves approval processes aswell as controlling themanner inwhich
modifications are applied. In agile environments where change is acknowledged
and embraced it is important to ensure high levels of automation (e.g., authorisation
checks) in order not to impede the solution development process.

• Configuration Status Accounting. This is where configuration management really
proves its worth by ensuring high degress of transparency and accountability. Since
configuration control plays a lesser role in agile environments, the primary function
of status accounting is to be able trace the effects of changes in order to be able
to respond appropriately to changing circumstances rather than to support audit
approval decisions.Audit functions of aCMScan, however, assistwhen attempting
to ascertain the origin and impact of changes. Typically in agile environments these
contribute to learning by providing highly automated and effective feedback loops
(e.g., the use of configuration management together with continuous integration
practices to identify at what point in time a deliverable ceased to be functional).

• Configuration Verification and Audit. This is concerned with the integrity, his-
torical accuracy and reproducibility and traceability of assets. Thus is may be
seen in terms of quality assurance of the configuration management process in
so far as it encompasses verification of the process and auditing of configuration
items as well as compliance to policies and standards. In an agile environment the
exercise of comparing a process implementation with a pre-defined specification
carries less credibility than a culture of reflective adaption of the process to meet-
ing changing needs. Accordingly this facet of configuration management may be
subject to considerable reinterpretation along agile lines (e.g., assessment of CI
attributes in order to assess the levels of compliance with working agreements).
In highly automated environments this is often embedded within the practices and
tooling of a CMS (e.g., compliance may be enforced by commit level controls
such as the automatic prohibition of commits without supplementary comments
explaining why a change has been made). An over reliance on tooling, however,
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Table 9.1 Configuration Items

Entity Description Rationale

Project Artifacts All products relating to the
management of the project
(e.g., Business Case,
Prioritised Requirements
List, Development
Approach Definition)

All such artifacts are usually baselined
at the end of foundations which
implies a capturing of the state of the
project at that point in time

Evolving Solution All elements that comprise
the evolving solution (e.g.,
Models, Prototype, Tests,
Components)

Being in a position to manage change
requires a high degree of control over
it (e.g., comparison of different states
of the solution)

Deployed Solution Each increment including
its packaging with other
artifacts necessary for its
operation

It is commonplace for a deployed
solution to migrate its way to the
production environment whilst
undergoing final testing. It is therefore
important that the integrity of the
solution remains intact. Furthermore
baselined solutions make possible
rollback scenarios which need precise
information concerning past states of
the solution

can prove naive and misguided thus necessitating some form of review (e.g., a
visual inspection of how controls are been complied with). Furthermore, an agile
perspective on configuration management and auditing necessarily implies that
adequate reflection on how a CMS is being deployed2 must take place and that
necessary improvements be implemented on a regular basis during the project
(e.g., during the Review at the end of each Timebox).

It is important to ensure that the team and its stakeholders understand the pur-
pose and value of configuration management and that the breadth of configuration
management activities is determined e.g., the integration of configuration manage-
ment into the wider configuration management used by an organisation. Despite the
optimistic tone of the configuration management literature, however, many firms
struggle to implement it at the enterprise level, an undertaking take can take months
to years to complete. The scope of a CMS should ordinarily be understood to include
everything within the project remit (e.g., models, prototypes, sources, deliverables,
test artefacts) and Table9.1 gives some indication of what this might entail on a
DSDM project though precisely how this is structured will of course vary (e.g., ref-
erence may bemade to enterprise coding standards maintained at a higher level in the
organisation). From an organisational perspective, DSDM associates championship
of configuration management with the Technical Co-ordinator who must therefore

2 A solution development teammay decide, for example, to perform additional commit level checks
to assess consistency and quality of changes.
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play a key role in planning (e.g., proposal of standards and conventions). The role of
Configuration Manager itself (if it is even required) could thus be subsumed under
the Technical Co-ordinator or perhaps either the Project Manager or Team Leader as
appropriate.

Considered as configuration items, the output of metrics (e.g., test coverage and
static analysis reports) provides a powerful reportingmechanism that enables a holis-
tic assessment of the solution and the process used to create it. Combining these with
existing configuration items such solution and related artefacts (e.g., deliverables,
PRL, Timebox Review Records) or incident reports, this builds a more complete pic-
ture with which evidence-based decisions can be made. For example, does increased
test coverage contribute to fewer incidents and at which point do such efforts become
marginal? Which solution quality attributes contribute most towards architectural
integrity and how have these evolved over time? Is the scale of change (e.g., num-
bers of commits between baselines) contributing to solution instability or impairing
overall quality? Indeed, it is the search for the answer to such questions that shapes
the design and content of a CMDB.

Configuration management is, however, one of the more difficult processes to
establish and maintain. It requires considerable planning and effort to record config-
uration items and discipline to comply with the process. This seemingly burdensome
overhead does at first glance appear to suggest that it could impede both the prac-
tices and culture of agile environments. Yet, configuration management appears, at
least partially, to be in widespread use in most agile projects in the form of Software
Configuration Management (SCM), the most commonly cited example and a key
enabler of core practices (e.g., continuous integration, refactoring). This suggests
that two key success factors driving the adoption of configuration management are
the determination of the appropriate level of granularity of configuration items and
the level of tool automation to support the process. Indeed, a common mistake when
starting out is to define configuration items at too fine a level of granularity causing
the effort to record and maintain changes in a configuration management database
to spiral out of control later. The litmus test in such situations is to ask what are the
questions that must be answered for which that level of configuration detail is nec-
essary and whether or not the team is prepared to maintain those attributes in order
to ensure that such questions can always be answered. Thus since changes require
continually updates to configuration item attributes the level of automation clearly
plays a decisive role. In fact, it is precisely the wide availability of configuration
management tools that makes (software) configuration management so ubiquitous
and successful in the IT sector.
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One specific example of configuration management in IT projects is the wide-
spread use of software configurationmanagement (SCM) usually implemented
as version control systems. This enables every change to the code to be recorded
(e.g., who made the change, when was it made) often with additional infor-
mation (e.g., comments made by the Solution Developer when committing
changes). In this context the configuration item (CI) is the software under
development though this is usually framed in version control language. For
example, a software product that comprises of a core component along with a
graphical user interface module may be either be classified as a single CI or
two separate CIs.3 The classification of configuration item is generally kept
independent of the packaging of the solution. For example, in software devel-
opment it is common to gather all related components of a solution together
and deliver these as a single artefact. This notwithstanding, it is still possible
to place deliverables under configuration management provided these can be
linked back to the code from which they were built. Benefits, often reaped on
a daily basis, include the ability to trace the precise changes that gave rise to
defects and the provision of timely feedback information (e.g., email notifica-
tions via continuous integration systems of code versions that are deemed to
have issues). For example, search algorithms in some version control systems
(e.g., mercurial, git) are very advanced and can even be linked to tests i.e., to
find the point in the version history where a specified test first started to fail
[154, 199].

The operational aspects of configuration management are illustrated in Fig. 9.1.
Thus, an individual wishing to make a change to a configuration item must therefore
acquire a working copy of this repository using a one-off operation that is referred
to as a check-out. Thereafter changes may be applied and committed back to the
CMDB (at which point new versions of the respective items are created) and updates
from other authors can be acquired and integrated into the local copy. Since there
is a potential for conflict arising from two authors making different changes to the
same item, configurationmanagement systems are enabledwith sophisticated conflict
resolutionmechanisms that resolvemost technical issues. This notwithstanding some
conflicts do require communication between the respective authors and therefore
the immediate feedback that regular commits and updates offer is enhanced by a
culture of communication and collaborationbetween individuals.Moreover, access to
historical records of change alongwith automatedmechanisms for finding significant
points in time considerably enhance the value of a CMS in managing change.

Over time different configuration items will evolve at different rates depend-
ing on the number of committed changes and hence versions. There are, however,

3 Distinct CIs may be nesscessary if the core component and the graphical interface are in separate
version control locations and would certaintly be sensible if either can ever be used independently
of the other.
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Fig. 9.1 ConfigurationManagementOperationalModel. Publishedwith kind permission of©Alan
Moran 2015

Fig. 9.2 Baselining Assets in the Configuration Management Database. Published with kind per-
mission of © Alan Moran 2015

milestones that require capture of the state of the entire project at specific points in
time (e.g., conclusion of the Foundations phase). This is known a baselining4 and
is illustrated in Fig. 9.2 which shows one baseline containing version three of the
first configuration item, version two of the second and third configuration item and
version three of the fourth followed by a second baseline that contains version four
of the first configuration item, version two, three and four of the second, third and
fourth items respectively. Thus during the period between these two baselines the
second configuration item was subject to no change whereas all other cited docu-
ments were changed once. Such baselines enable the recreation of the entire project
at specific points of time in the past (e.g., a check-out of all documents as they stood
at the end of the Foundations phase) and help reconstruct and understand events of
the past (e.g., comparison of documents between the Feasibility Assessments and
Foundations Summarymilestones). Frequent baselining is advocated inDSDM (e.g.,

4 Some configurationmanagement systems use the term tagging to refer to the creation of a baseline.
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Fig. 9.3 Simple Branching
Model. Published with kind
permission of © Alan Moran
2015

as part of continual integration, around key events such as demonstrations or deci-
sions, at transition points between Timeboxes) which entails attributing metadata to
all configuration items present at that point in time. Indeed, the practice of including
all existing configuration items in a baseline has the advantage of making possible
detection of items that were absent at that point in time but added later.

Another capability that arises in configuration management is the ability to define
branch points that facilitate explorative activities as depicted in Fig. 9.3. Here the
efforts of the team that are focused on ongoing solution development are represented
by the trunk whereas exploration (e.g., modelling, prototyping) that requires poten-
tially damaging or disruptive alterations to the trunk are isolated on a separate branch.
During the exploratory periods continual merges of changes arising from ongoing
work on the trunk are integrated into the branch so that changes are synchronised in
the event that the branch should later rejoin the trunk (by which time the necessary
adaptations on the branch have already been incorporated). On conclusion of branch
activities and in light of the learning that has taken place a decision has to be made
to either merge the branch back into the trunk or discard the work entirely. Without
the support of a configuration management system such undertakings would present
an unnecessarily high risk to the project owing to the conflicting needs of trunk and
branch and the inability to isolate and resolve them. Though branching is a widely
used technique, it can give rise to subtle issues when multiple branches are in opera-
tion in parallel though these are inherently solvable. One issue, known as a semantic
conflict, concerns changes in the interpretation of solution features on one branch
where its underlying implementation has changed in another as described in [184].

Owing to the contribution that configuration management makes to the visibil-
ity of a solution configuration (i.e., what components comprise the solution, their
functions and attributes) it is often associated with other practices (e.g., quality man-
agement, inventory management, auditing) though these disciplines are distinct and
serve different purposes. For example, the linkage of solution components with their
test plans and incidents that arise during their operational use can make clear how
effectively testing strategy (i.e., quality control) is actually contributing to solution
quality and whether process improvements are necessary (i.e., quality assurance).
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9.3 Agile Metrics

Asignificant feature of evidence-based approaches is the capability to report progress
in terms of well-defined metrics at the change set level. The agile manifesto asserts
that working solutions are the primarymeasure of progress and that regular collective
reflection paves the path to process improvement. Agile metrics play a central role
in this assessment though several of the measures that feature prominently in agile
projects (including those listed in Table 9.2) focus on process performance without
necessarily providing value based insights. Alternative approaches, linked to the
Scum framework, endeavour to measure value, diagnose capabilities and improve
continuously as the basis of an agile interpretation of evidence-based management
[232] that represents a shift towards the analytics of outcomes in terms of an analysis
of investments and initiatives. For example, some common measures focus on:

• Current Value. This includes revenue per employee, product cost ratio (i.e., an
attempt to capture product related expenses) and varies measures of satisfaction.

• Time-to-Market. Indicators such as release frequency and stability and use of cycle
time metrics (i.e., the time required to satisfy customers or respond to market
opportunities).

• (In)ability to Innovate. These include installed version index which tries to assess
the difficulty that customers face when installing new releases of products, usage
indexwhichmeasures how difficult a product is (including the burden of sustaining
rarely used features), innovation rate (a measure of technical debt and cumulative
costs of sustaining such solutions), defect rates.

These can be used to baseline current performance as the basis for incremental
improvement based on practical experiments to improve value.

Metric-driven approaches are doubtless familiar to those already acclimatized
to process based environments (e.g., ITSM, COBIT®) where quality improvement
practices feature strongly (e.g., PDCA [65], Kaizen [127]) and their limitations in
driving behaviours are equally well acknowledged. This recognition is based on the
inherent difficulty in determining appropriate individual measures that can be used
as the basis for key performance indicators though this is offset somewhat in agile
environments that consider metrics as a feedback instrument to inform organisational
learning. When analysed in terms of their dynamic and relationship with each other
rather than individually, new insights can, however, be gleamed. This is where con-
figuration managment systems and their related data-driven analytics come into play.
Indeed, many innovatives enterprises attribute their success to the manner in which
they can integrate product development with lifecycle analytics [227].
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Table 9.2 Sample Agile Metrics

Metric Description Comments

Velocity The sum of
estimated effort of
all completed user
stories within a
specified timeframe

Velocity is usually measured in terms
of user story points at the Timebox
level. Partially completed stories do
not contribute towards velocity

Test Coverage The percentage of
the solution
implementation that
is covered by test
cases

This metric is commonly used in
software development environments
and can take on varying expressions
(e.g., coverage by line of code or by
module). High coverage ought to
ensure high rates of defect detection
and is particularly valued when used in
conjunction with practices such as
test-driven development, continuous
integration and refactoring

Static Code Analysis Class of metrics that
are apply to the
inspection of the
implementation of a
solution

This metric is commonly used in
software development environments
and requires access to source code
though execution thereof is not
required. Typically indicators of
complexity, nature of data flows and
model correctness are the focus of
such metrics which often identified
issues to be addressed at an
architectural level (e.g., circular
dependencies)

Burndown Plot of quantity of
work remaining
against time

Burndown charts are often rendered at
the Timebox, Iteration or Project
levels that estimates velocity. Actual
burndown is usually plotted against a
nominal linear planned burndown

Lean Metrics Class of metrics that
focus on flow during
a prescribed
timeframe

Typical measures range from how long
it takes for a feature to be developed to
the point of acceptance testing (i.e.,
feature cycle time), extent of customer
satisfaction (e.g., net promoter score)
or overall efficiency (e.g., process
cycle efficiency)

Team Motivation Reflective collective
metrics indicating
how motivation was
impacted by events
or practices

Creative examples include timelines
citing key events that influenced
motivation (e.g., happiness line) or
scorecard based rating systems that
collate satisfaction levels with existing
practices (e.g., rankings of practices
using a five point Likert scale at the
end of each Timebox)
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9.4 Management Implications

Configuration management provides considerable benefits in terms of governance,
risk management and effective decision-making. Indeed, the intrinsic nature of a
CMS has the potential to define to a very large extent the manner in which a team is
expected to work whilst also providing immediate transparency in terms of com-
pliance with established working practices. This potential rests on the extent to
which CMS practices can be automated and integrated with interfacing systems
that are external to the project (e.g., incident reporting systems) though care should
be taken not to introduce processes and tooling at the expenses of individuals and
their interactions. Thus the artefacts on which a project team works can, for exam-
ple, be placed under version control thereby providing a non-invasive avenue into
configuration management that ought to work reasonably well provided that all team
members are sufficiently conversant with working in this manner (e.g., resolving
change conflicts). Furthermore, team members may find it beneficial to determine a
set of working agreements that can be codified and enforced by the CMS though not
every convention of the workplace needs to be handled in this manner. The issues
tend to arise when the team has over estimated its own ability to adhere to its ideals
which in turn requires a flexible and adaptive approach to how the CMS is to be
deployed. If such infrastructure is maintained by centralised specialists who are not
available on demand, then this situation can impede learning. Moreover, if interfaces
to external systems are involved (e.g., the integration of an incident reporting sys-
tem against which quality and testing attributes are correlated) then these too can
introduce delays or complexities that impair decision-making. The general advice,
therefore, in regard to configuration management is to start small and incrementally
build up capabilities in line with management needs to address specific issues the
project is facing (e.g., tracking of effectiveness of quality over the entire lifecycle of
a solution).

Configuration management can also demonstratively reduce risk encountered in
projects by enabling the Solution Development Team to engage in changes without
fear of losing control or oversight. For example, faced with the considerable uncer-
tainty that the introduction of a major change is likely to have on the current state of
a solution, a teammight elect to branch in order to learn and gain deeper insights into
the feasibility and validity of a proposed solution. This can be done in a collaborative
manner delaying the integration decision until such point in time as the proposal has
been validated. In this context there is little to no uncertainty surrounding undesirable
side effects, the strategy to take if the team decides not to go forward with the change
or the likely impact it will have if it is adopted.

Perhaps oneof themost promising, thougharguablymost difficult to attain, aspects
of configuration management is its capacity to inform lifecycle and process decision-
making. The relationships that arise between solution artefacts, their quality and
testing attributes and metrics relating to their operational performance provide pro-
found insights into the solution and the process used to create it. This can yield
valuable information to the organisation that may be applied to other projects (e.g.,
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which quality metrics are most effective at predicting future performance). It can
also proactively track and monitor dynamics within the project that may require
management attention. For example, recall from the systems dynamics analysis of
agile processes (see Chap.1) that there is a relationship between schedule pressure
and implementation churn and their impact on the extent to which test-driven devel-
opment and refactoring are practiced. Analysis of this situation can give indications
of rising technical debt and depletion of solution quality which must be addressed
before the trigger point of a major refactoring is reached. This example also illus-
trates how reliance on CMS analytics alone will never suffice since the same systems
dynamics indicate that pair programming, the practice of which is not recorded in
the CMS, is instrumental is resolving this scenario. The key point to focus on is that
such analytics serve to enhance learningwithin the team and help direct them towards
desirable outcomes. Accordingly, the design and content of a CMS should primarily
reflect the managerial and operational needs facing the project and be capable of
adaptation when these change. As a final note it is often unhelpful to link such infor-
mation systems to performance appraisal methods since the rigidity and divergent
goals of the latter have the tendency to warp the good intentions of the former.

http://dx.doi.org/10.1007/978-3-319-16262-1_9_1


Part III
Organisation and People

Fundamental to the operation of Agile is the nature of an organisation and the
people found therein, both strands being intrinsically linked and bound to the
fortunes of the enterprise. At the organisational level culture has a profound
influence on the success of Agile which thrives in an atmosphere of openness and
continual learning. Therein lies the central paradigm of self-organisation replete
with elements of adaptibility and flexibility, reflected in the pyschology of indi-
vidual employees bound together by the motivation, commitment and emotional
intelligence that yields high performance teams.



Chapter 10
Organisation

Abstract Organisational theory embodies a wide range of concerns, though its
primary focus is on the operating characteristics and structure of the enterprise.
On account of its prevailing influence, it is important first to understand organisa-
tional culture and how this impinges on and is influenced by the adoption of Agile
practices. This naturally leads to a discussion of organisational learning owing to
the intimate links learning shares with culture and how these combine to ensure that
outcomes are achieved in an agile organisation that adopts an adaptive future look-
ing and change driven orientation. What emerges is that self-organisation becomes
the central organisational paradigm, endowed with the necessary empowerment and
autonomy required by agile teams willing to assume initiative and responsibility.
This in turn prompts a different leadership response from management that is more
aligned with these underlying cultural and learning drivers. Finally, attention turns to
scaling Agile and the impact this has on those key ingredients that have made Agile
so successful at the project level raising the question of whether or not they can be
sustained in larger change programmes.

10.1 Introduction

One imagines that organisational theory is primarily concerned with the structures
(e.g., organisational charts and roles), responsibilities (e.g., job descriptions) and
relations (e.g., between staff and management) that are bound together within the
culture that defines how work is conducted within the enterprise. In reality the work-
place is a fusion of working, learning and innovation all of which are forces that have
conventionally been considered to be at odds with each other [35]. Drawing these
elements together is the realisation that abstracted learning ought not to be detached
from working practice through which it becomes validated and refined as result of
innovation. For agile environments learning is central and for this to flourish learn-
ing must become incorporated into the organisational culture along with adequate
supporting infrastructure and leadership from the top (e.g., knowledge vision). This
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enables the organisation as a whole to better marshal its intellectual assets and pursue
sense-and-adapt strategies towards the external environment. The union of working,
learning and innovation also requires flexible and fluid organisational structures in
which groups are permitted to form with sufficient autonomy in order to question
established ideas and develop new working practices.

In promoting flatter hierarchies and more fluid structures, agile organisations
admit the possibility of open and viable communities of practice [275] wherein
members are bound together by a common sense of purpose (rather than shared
skills or profession) the growth of which relies on the sharing of information and
experience. This group identity fosters a sense of membership defined in terms of
expertise or tacit knowledge which may be context based and difficult to codify or
store externally [61]. Thus any discussion of organisation must cover organisational
culture and learning and examine what organisational paradigm is most appropriate
for purposes of Agile. If this is to have wider relevance beyond the project context
then the question must also be asked if the practice of Agile itself can be scaled up to
the wider organisation.

10.2 Organisational Culture

Organisations exist within a web of customers, suppliers, partners, competitors and
other stakeholders (e.g., regulatory authorities, general public) and its behaviour
therein assumes the character of those patterns of action and understandings that
constitute its culture [217]. Organisational culture is usually defined in terms of
the shared assumptions learned in the course of problem solving and deemed to
be have sufficient general validity to be passed on to new members [228]. This
focus on culture suggests that it is something learned and essential to the manner in
which work is conducted within the organisation. However, organisational culture
can also embody belief systemswhich endows an organisationwithmeaning [62] and
establish collective mental models to which individuals from different backgrounds
subscribe [117].

Whilst there may be a prevailing view with regard to what constitutes the domi-
nant culture within an organisation, this does not imply that that culture is uniformly
defined, agreed upon or even accepted as evidenced by the existence of subcultures
within an organisation [175]. The extent to which an organisation can truly become
agile is nonetheless believed to be primarily linked to its underlying dominant cor-
porate culture. In particular it would appear that more democratic organisations have
a higher likelihood of success with Agile owing to their horizontal hierarchies, flexi-
bility and spontaneity [242, 259]. In contrast plan-driven approaches, when matched
with policies and procedures, are more appropriate for stable environments that re-
quire well-defined roles and tasks [32].

Organisational culture is manifest at three levels (see Fig. 10.1 and Table10.1)
reflecting the extent to which it is visible to the observer [228]. These levels high-
light the pitfalls of assessing Agile in purely superficial terms owing to the notorious
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Fig. 10.1 Three Levels of
Organisational Culture.
Adapted from [228]
Published with kind
permission of © Alan Moran
2015

difficulty of deciphering intent1 because of the tendency to project an interpretation
based on one’s own past experience. For example, the atmosphere and physical-
ity of an agile environment might appear chaotic to someone more accustomed to
phased planning approaches where the absence of specific artefacts might be mis-
interpreted as an oversight. Attached to this are cultural artefacts such as symbols,
rituals and routines2 evident in agile communities in the form of events (e.g., stand-
up meetings, collective celebration of delivery of a solution increment), objects of
significance (e.g., Prioritised Requirements List, agile chart) or common method-
ological language all of which must be absorbed and comprehended in order to be
able to adequately measure up the situation. In such circumstances experience within
the group along with exposure to deeper (i.e., less visible) levels of culture would be
beneficial. This perhaps explains to an extent the attitude of some stakeholders who
despite being members of an agile organisation have not yet grasped its significance

1 The example ofEgyptian hieroglyphs and symbolismwhich,whilst highly visual is also profoundly
difficult to understand, is cited as an example of the difficulty of cultural analysis when limited to
artefacts.
2 Symbols are objects, words or actions to which a particular significant or meaning has been
attributed, rituals are collective activities that are considered socially essential and routines are
regular sequences of action that have become well-established and accepted.
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Table 10.1 Three Levels of Organisational Culture

Level Description Agile examples

Artefacts All visible, auditory and tangible
phenomena of the culture
including physical environment,
language, technology, presentation
(e.g., clothing, style), mannerisms,
processes, documents, observable
rituals and ceremonies

Agile team (as empowered,
motivated and self-organised),
events (e.g., stand-up meetings,
adaptive planning), techniques
(e.g., pair programming, test driven
development, refactoring,
MoSCoW prioritisation, workshop
facilitation), technologies (e.g.,
continuous integration, daily build,
deployment pipeline), practices
(e.g., iterative development,
incremental delivery, customer
integration) and documentation
(e.g., agile charting, risk walling,
burndown charts, prioritized
requirements list)

Espoused Beliefs
and Values

Shared understandings that grow
from group learning. Though some
beliefs and values will later
transform into basic assumptions,
many will not as they are neither
entirely reliable nor testable

The preferences and principles
enshrined in the agile manifesto,
self-organisation, inspection and
adaptation, reflection and continual
improvement, feedback
integration, trust, openness,
communication, collaboration,
continuous learning and technical
excellence

Basic
Assumptions

Those beliefs and understandings
that over time have been reliably
validated through collective action
and deemed to have general
validity at which point they
become taken for granted

Focus on business need,
significance of personal
responsibility, strength in diversity,
importance of communication and
collaboration, positive attitude
towards change and uncertainty

Adapted from [259]

owing to their (experiential) distance from agile culture. It also makes clear that
organisational culture can be a serious impediment to agile adoption since it in-
volves not only changes to daily practices and rituals, but also realignment of beliefs
and values that may ultimately challenge underling basic assumptions. This explains
why so many elements of agile (e.g., customer involvement, assuming personal re-
sponsibility, coping with uncertainty) present significant challenges to practitioners
and stakeholders alike.

One interesting classification of organisational cultures uses the Uncertainty
Avoidance (already encountered in Chap.8) and Power Distance dimensions, that
are based on well-established culture research, to derive a matrix of four possible
types of culture [118, 242] as shown in Fig. 10.2. Uncertainty Avoidance expresses
the degree of discomfort felt towards uncertainty and ambiguity whereas Power Dis-
tance captures the extent to which those with less influence accept and expect that
power is distributed unequally.

http://dx.doi.org/10.1007/978-3-319-16262-1_8


10.2 Organisational Culture 191

Fig. 10.2 Typology of
Cultural Types Based on
Cultural Dimensions.
Adapted from [242]
Published with kind
permission of © Alan Moran
2015

• Clan. This describes a traditional, but loose culture whose leaders are mentors and
facilitators. Bound together by loyalty and tradition, there is a pervading sense
of cooperation and security towards participant in which cohesion and particular
characteristics of personal expression and conduct are valued.

• Hierarchical. Pronounced hierarchies with strong leadership and clear assignment
of responsibilities are the hallmarks of this culture type wherein respect for status
and a large degree of formalism can be found. A product focus can often be found
in such organisations.

• Democratic. This culture admits a high degree of flexibility and spontaneity where
initiative and personal responsibility are valued. Leadership revolves around coor-
dination and organisation based on flexible rules and negotiated problem-solving.
There is a strong people orientation in which individuals are expected to contribute
to the overall growth and development of the organisation.

• Disciplined. Similar to hierarchical organisations, there is an emphasis placed on
discipline and formalism with participants expected to demonstrate self-control.
There is a strong project orientation with importance attached to productivity and
efficiency.

Clearly a Democratic cultural type is most conducive to agile environments since
it is likely that the necessary empowerment can be easily granted with which collabo-
rative participation and consensus seeking can be directed towards problem-solving.
This does not preclude agile activity occurring in other types of cultural environ-
ments, though it does make clearer what challenges may lie ahead (e.g., the stifling
effect of formalism and hierarchy when trying to induce members of a team to act
with initiative and personal responsibility). There is no clear unequivocal answer
concerning how best to tackle such cultural compatibility since the agile approach
has in fact been found to thrive in very diverse types of organisations [217]. Added
to this is the fact that there is evidence of interplay between organisational culture
and the application of agile methods which suggests that there is room for marriage
in either culture change or the adaptation of Agile.
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Internal cultural aspects aside, however, the nature of the environment in which
any methodology finds expression also plays an important role. Categorised in terms
of the extent of change (i.e., stable or volatile) and the nature of focus (i.e., internal
or external), it is clear that it is in high change, externally focused environments that
agile methodologies are best placed owing to their natural embracement of change.
Since environmental circumstances define the terms of reference for activities, this
analysis helps better an understanding of to what extent cultural adaptation is called
for. For example, in stable and predictable environments the power distance of Clan
and Hierarchical culture types is not as serious as it might be in volatile environments
where timeliness and accuracy of decision-making is crucial. Equally stable and pre-
dictable environments exhibit less of the vulnerability towards uncertainty found in
Hierarchical and Disciplined cultures whose behaviours and modes of operations are
therefore considered less inhibiting. Therefore it is the match between the dominant
organisational culture and the relationship the organisation bears to its environments
that is the key determinant in deploying or adapting agile methods to ensure their
success.

Many of the reported cultural characteristics of agile organisations include not
only the democratization and flexibility alluded to above and traits such as open-
ness, tolerance and trust referred to elsewhere, but also a positive attitude towards
learning and working with others in teams. Since culture is rooted in group learning,
this requires organisational support (e.g., regular reaffirmation of core values) and
resourcing (e.g., learning infrastructure) in order to build and sustain it over the long
term.

10.3 Organisational Learning

If organisational learning is understood as a process of planning, execution, reflection
and adaptation then group learning must be based on activity, experimentation and
reflection that permits individuals to question underlying assumptions and openly
discuss differences of opinion. Framed in the expectation of the efficiency of routines
based on an environment that experiences little change, experimentation is often
considered a waste of time. In high volatility environments, however, the potential
gains are significant (and therefore the associated risks of experimentation are low) as
all stakeholders endeavour to gain a common understanding with which to determine
a new path to value.

The genesis of many of the ideas concerning the exchange of information in agile
environments can be traced back to notions of knowledge creation and management
[256]. In this context tacit knowledge (i.e., subjective and experience based under-
standings that are often context specific and reflect beliefs and intuitive models) is
contrasted with explicit knowledge (i.e., objective, rational and very often context
free). Knowledge is distinct from information in the sense that it reflects underly-
ing beliefs, is related to specific actions and bears meaning in relational terms. Its
creation may be classified in terms of the extent to which it is expressed in tacit or



10.3 Organisational Learning 193

Fig. 10.3 Tacit and Explicit Knowledge and the Four Modes of Knowledge Conversion. Adapted
from [256] Published with kind permission of © Alan Moran 2015

explicit forms (i.e., epistemological) and where it resides within the organisation in
terms of individual, group, organisation or inter-organisation possession (i.e., on-
tological). Conversion of knowledge3 is a continual and spiral movement between
these two types of knowledge that involves one of four possible modes as illustrated
in Fig. 10.3:

• Socialisation. This involves a tacit-to-tacit transfer knowledge wherein direct ex-
perience between individuals plays a significant role. Owing to their integrated
and heterogeneous nature, this form of transfer is commonplace in agile teams.
This also explains why co-location (or appropriate proxies such as remote con-
ferencing) is so important in agile environments. The outcome of this type of
exchange is that mental models and technical skills are shared. Pair programming
is an excellent example of socialised learning.

• Externalisation. This concerns themaking explicit of tacit knowledge and requires
articulation and translation in order to find a common language and expression of
ideas through which shared beliefs and differences are discovered. Often concep-
tual knowledge is derived during this mode and is a group undertaking that often
benefits from a facilitated workshop setting. Modelling and prototyping are also
good agile expressions of externalisation.

• Combination. The collection, processing and dissemination of knowledge is an
explicit-to-explicit conversion process that ensures that knowledge can be shared
more widely. Thus the result is the derivation of systematic knowledge that can be
used in scaled Agile or wider organisational environments.

3 Spiral learningwithin an organisation in terms of the fourmodes of knowledge conversion requires
conscious initiation and sustaining of efforts.
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Fig. 10.4 Spiral Learning within the Agile Organisation. Adapted from [256] Published with kind
permission of © Alan Moran 2015

• Internalisation. The absorption of concepts, models and methods such that they
can be applied in a specific context is the result of an explicit-to-tacit conversion
which enables individuals to interpret and apply knowledge established within the
group context. This amounts to operational knowledge.

Thus spiral learning is concerned with the notion that knowledge grows through
the interaction of the individual with others and that when appropriately managed ul-
timately becomes organisational knowledge. For example, as illustrated in Fig. 10.4,
in agile teams techniques such as pair programming, architectural spiking and brain-
storming activities illustrate socio-technical practices that promote learning (i.e., So-
cialisation). Arising from this is the articulation of experience and tacit knowledge
into explicit concepts which is supported by collective reflection (e.g., facilitated
workshops, retrospectives) using the devices of metaphors, analogies and models
(i.e., Externalisation). In this context metaphors capture an intuitive impression of
new ideas in symbolic terms that help reconcile discrepancies inmeaning.Metaphors
can be augmented by analogies that highlight differences based on rationalistic think-
ing thereby helping to establish a bridge between an image (i.e., metaphor) and a
model which requires formulation of more precise language and concepts. This pro-
gression of thinking can be observed in agile modelling and related practices as
ideas find implementable interpretations. Once new knowledge has been created it
must be assimilated into the wider body of knowledge in order to present a coherent
picture of the whole (i.e., Combination). This requires sufficient validation of the
key concepts as well as their integration into working practices and artefacts (e.g.,
knowledge bases, promotion of best practices). This in turn impacts on how work
is done which highlights once again the link between organisational learning and
culture. Often Combination requires management support in terms of coordination
and organisation. Finally this body of knowledge must find application in specific
situations in the workplace on the basis of learning by doing. For this to happen,
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there must be an undisputed basis for the existing knowledge (e.g., diagrams, docu-
ments, consistent verbal accounts). Internalisation also requires that individuals are
prepared to experiment in their application of knowledge which in turn benefits from
exposure to thinking outside of their ordinary domain of expertise. Heterogeneity, a
key characteristic of agile teams, therefore supports these endeavours by widening
the collective experience base within the group.

The value of a vision in assisting the articulation of shared beliefs should there-
fore not be underestimated since it acts as an initiator towards spiral learning within
a group that enables the conversion of tacit knowledge to explicit knowledge (i.e.,
Externalization) that ultimately provides the basis for actionable effort. It is therefore
not surprising that vision statements feature so prominently in agile methodologies.4

Given the importance of spiral learning and its impact on agile thinking, it is evident
that embedded learning is crucial for highly change oriented and innovative enter-
priseswhich profit considerably from structuring their projects along agile principles.

Therefore, if the purpose of a project is to translate an idea (along with its as-
sumptions and underlying belief systems) into a working solution, then it follows
that tacit knowledge and understanding must be articulated, translated, disseminated
and acted upon. The early stages of this process involve Socialization and Exter-
nalization and benefit tremendously from self-organisation and agile practices. The
later stages, however, require Combination and Internalization that often profit from
division of labour and specialization. Thus what emerges is a hybrid enterprise that
embodies elements of both fractal and bureaucratic organisational structures with the
flexibility, adaptability and collaborative nature of the former compensating for the
weaknesses whilst complimenting the efficiency of the latter [256, Chap.6]. Enter-
prises that achieve this balance and have the management capabilities to cope with
them are not only ideally suited to integrate agile practices, but can successfully
scale them throughout the organisation. This perspective also explains why, contrary
to popular belief, it is perfectly feasible to combine Agile with elements of more
control oriented processes (e.g., CMMI, COBIT® , ITSM) providing that adequate
mutual accommodation is present [249]. The role of management in this context is to
initiate and support spiral learning and to act as a bridge between vision and reality.
Thus organisational learning, insofar as it is involved in the creation of knowledge,
requires the full participation involving of the following roles [256, Chap.5]:

• Knowledge Practitioners. These individuals are intimately engaged in knowledge
on a daily basis assimilating information from both inside and outside the organi-
sation and can be classified in terms of the following two subgroups based on their
command of tacit and explicit knowledge respectively:

– Knowledge Operators. Based on the front line of business or technology, op-
erators capture essential tacit knowledge gleamed through contact with others
(e.g., customers, stakeholders). This enables discerning insights into what really
merits attention during solution development. Example roles may include sales

4 Examples of vision statements include the “System Metaphor” of Extreme Programming or the
“Product Vision” of Scrum. DSDM subsumes visionary statements in its Business Case.
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representatives, service desk or other skilled workers involved in operational
aspects of the business.

– Knowledge Specialists. This group is capable of mobilising well-structured ex-
plicit knowledge and dealing with it in conceptual and analytical terms. This
category may contain research scientists, software engineers and specialists
from a diverse range of fields (e.g., HR, legal, finance).

Typically in an agile setting practitioners are to be found in the Solution Develop-
ment Team and should ideally be open at intellectual and experiential levels, be
skilled in candid debate and capable of constructing realities based on their own
perspective.

• Knowledge Engineers. These individuals belong to the middle management layer
whose role in relation to knowledge creation is to facilitate knowledge along epis-
temological and ontological levels. This means promoting spiral learning (see
Fig. 10.4) around all four modes and upwards from the individual, through the
group and ultimately to the organisation. The skill set necessary to achieve this
relies on project coordination and management capabilities, ability to determine
hypotheses for new concepts, capacity to synthesize methodologies, communica-
tion including an ability to employ metaphors, engender trust and envision future
courses of action (often based on past experiences).

• Knowledge Officers. Individuals belonging to the ranks of senior management
must contribute to knowledge creation through the articulation of concepts and
the knowledge vision thereby setting the standard for the justification of the value
of knowledge (e.g., through the use of quantitative and qualitative criteria). Thus
it becomes possible to pull together disparate themes into a coherent and moder-
ately consistent view of the organisation with which activities can be guided and
directed. This requires adoption of an equivocal stance that enables self-organised
groups to autonomously find expression for the vision in more concrete forms.
Clearly the capability to articulate, communicate and justify a knowledge vision
along with fomenting creativity, gaining commitment from individuals and direct-
ing, managing, delegating and where appropriate facilitating activities are central
to this role.

10.4 Self-Organisation

Self-organisation,5 which is considered a critical success factor in agile projects
[45, 115, 254], is characterised by teams that organise and manage their own work
in an environment of participatory decision-making. This involves delegation of a
liberal nature leaning towards asmuch autonomy as a teamcan handle.Measured on a

5 For the purpose of discussion in this book, self-organisation is considered a synonym of empower-
ment. Self-organisation in agile teams has been researched in a surprisingly asymmetricmannerwith
most research focusing on XP teams and comparatively little being done on other methodologies
(e.g., Scrum, DSDM, DAD, SAFe® ).
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spectrumof direct control to complete democracy, however, there are several layers of
delegation including command driven, persuasive efforts on the part of management
without real influence of staff, consultative approaches where management seeks
input, participatory measures where decision-making is delegated within limits and
delegation involvingminimal specification that affords a team considerable freedom.
In order to thrive self-organisation requires that teams focus on a common purpose
and language that endears a strong sense of self responsibility within a culture of
mutual respect and trust and which enables constructive discussion of issues and
challenges facing the team. Self-organisation implies neither complete democracy
nor a lack of leadership, but rather captures a collective spirit of decision-making and
resource management. There is a specifically agile connotation to self-organisation
that identifies emergent behaviour as something which arises gradually over time
perhaps as a logical consequence of the human-centric rules that teams employ [50].
This contrasts somewhat with the ecology inspired perception of self-organisation as
a vehicle for order out of chaos.6 Notwithstanding, evidence for spontaneity within
teams does exist in the strong influence of implicit roles on group dynamics and
flow (see Chap.4). This suggestion, that complex interactions leads to emergent
order is originally derived from the belief that self-organising teams are informal and
temporary, arise spontaneously around issues, do not belong to formal organisational
structures, possess members with strong sense of (common) purpose who determine
their own affairs and whose primary roles relate to the task at hand. This perspective
challenges and extends the rigid concept of project teams by introducing a more fluid
and dynamic understanding of the organisation.

Self-organisation is tightly linked to the notion of a learning organisation wherein
appropriate levels of redundancy (e.g., sharing of skills and knowledge) facilitate
communication and collaboration. This requires adaptability, openness and awilling-
ness to learn and change on the part of teammembers. Furthermore, self-organisation
has been reported to be a feature of organisations that have rather flat hierarchies in
which a broader scope of responsibility is shared by both managers and teams. In
general, organisations can be categorised as having high hierarchy and low scope
of responsibility (i.e., many levels with each manager overseeing a small number of
direct reports) or low hierarchy and high scope of responsibility (i.e., few levels, but
larger teams assigned to managers). Self-organisation tends towards the latter, but
relieves managers to a certain extent of the burden of managing large teams. This
is achieved by establishing common understanding of corporate vision from which
teams as a collective can determine their own work schedules within the context of
informal and decentralised structures that enable participative and democratic con-
trols [17]. The following four principles, see Fig. 10.5, govern self-organisation in
such organisations [113, 186]:

• Minimum Critical Specification. This refers to the specification of the critical
factors required to direct a team and the placement of the least amount of restriction

6 Such perceptions of self-organisation find their most potent expression in natural self-ordering
systems and chaos theory.

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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Fig. 10.5 Self-Organisation
Principles Published with
kind permission of © Alan
Moran 2015

on the team in order for it to function. In this context the balance of autonomy
(described in detail in Chap.11) places a crucial role.

• Redundancy of Function. This refers to the ability of individuals to engage in mul-
tiple different functions which requires the exchange of information and sharing
of skills thereby establishing a link to the learning organisation [256]. It presumes
that supporting the development of T-shaped skills (see Chap. 4) is desirable and
that specialist individuals are less common.

• Learning to Learn. This refers to the capacity of the team as a collective to self-
reflect on its practices and to adapt according to changes in its internal and external
environments. This is most evident in practices such as daily stand-ups and retro-
spectives that act as a stimulus for group learning.

• Requisite Variety. This is concerned with the match between market segment
volatility and the organisational unit assigned to address their needs. This concept
promotes the notion that it the adaptability of self-organising teams that provides
the best balance between the two. By corollary highly stable environments with
little fluctuation do not necessarily need self-organising teams at all.

Self-organisation is understood as a knowledge creation agent in which learning
occurs between groups and across functions within an organisation, requires low
external and high internal autonomy (see Chap.11 for a discussion of the three lev-
els of autonomy), finds strength in diversity of perspectives, skills and behaviours.
Interestingly whilst it is claimed that high individual autonomy interferes with self-
organisation [180], self-organisation can in fact be found to operate well in both
highly individualistic cultures as well as those that show greater deference towards
authority. Examples of the wide applicability of self-organisational patterns can be
found in individualistic cultures such as that found in New Zealand which scores

http://dx.doi.org/10.1007/978-3-319-16262-1_11
http://dx.doi.org/10.1007/978-3-319-16262-1_4
http://dx.doi.org/10.1007/978-3-319-16262-1_11
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high on the Hofstede Individualism cultural dimension as well as India which whilst
exhibiting moderate Individualism reflecting a mixture of collectivistic and individ-
ualistic traits also scores rather high on the Power Distance dimension suggesting
a strong deference to authority [117]. These findings contradict the broad claims of
the impact of individualism on self-organisation [111, 180].

As in any project, the distinction between customer and user must be made clear
from the outset. The customer representative is defined as the individual who re-
flects the executive decision-making capacity in relation to the solution (i.e., they
are responsible for setting scope and requirements, are to be held accountable for
solution governance and must ultimately fund the undertaking). The users are those
whose product interests the customer is representing and which must presumably be
balanced with other wider concerns (e.g., strategic orientation, cost controls). Irre-
spective of the alignment of the customer and users, it is with the former rather than
the latter that the agile team works.

Customer involvement is repeatedly cited as an issue in self-organised teams
which suggests an ambiguous attitude towards commitment to product development
arising from the tension between strategic concerns and the attending to of daily busi-
ness [114]. Whilst agile makes very specific demands of the customer (e.g., on-site
presence, committed, authoritative, knowledgeable, representative), it is to be ex-
pected that in practice varying degrees of collaboration are to be found ranging from
on-site customer, remote access customers to team-based customer proxies. There
are several reasons for this state of affairs includingmisconceptions concerningAgile
on the part of the customer. Common misconceptions concerning Agile including
the belief that changes are possible at any point during solution development (incl.
within an iteration) resulting in poor customer discipline and involvement [114],
lack of time commitment or ineffectual customer representatives, organisational dis-
tance,7 the nature of the project terms of reference and imposition of traditional
practices on the team. The imposition of traditional practices on an agile team is
most common in situations where the customer is a large organisation contracting an
agile solution team. In such situations the customer may be unwilling or unable to
adapt its approach to the culture of its contracting partner. This is yet another exam-
ple of how organisation can inhibit agility and innovation. Agile misconceptions are
particularly troublesome because of the expectations that the customer may bring to
the table and the behaviours that these encourage (e.g., the belief that being agile is a
license to introduce arbitrary changes at any point in time or to dispensewith planning
activities entirely). Time commitment is significant and often underestimated since
the customer in the agile environment is expected to commit resources to planning
(e.g., one half-day approximately every two weeks), participate in regular reviews
(e.g., one hour at the end of each iteration) as well as be on call (and preferably on
site) for ad-hoc queries throughout. Furthermore, the customer representative must
be sufficiently knowledgeable and in a position to speak with authority concerning

7 Organisational distance refers primarily to the separation between the technical solution team
and the operational business sphere of customers and users. This is particularly the case where the
solution team is an offshore entity geographically located far from the customer.
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the direction and scope of the solution. DSDM roles such as Business Ambassador
supported by the Business Visionary, Business Analyst and Business Advisor (see
the Appendix C “DSDM Roles”) capture these requirements well and show the
extent to which the business is embedded within the solution development effort.
Accordingly, the assignment of junior personnel (lack of authority and knowledge),
staff who do not adequately reflect the user base (lack of representation) or senior
individuals who cannot commit sufficient time (lack of commitment) all threaten
to inhibit flow and undermine the agile model. The result of this lack of effective
engagement leads to lack of clarity identifying and prioritizing requirements and
loss of productivity arising from the inevitable misalignment of solution and needs.
Finally organisational influences (e.g., separation of staff by function, application
of rigid standardised processes and terms of reference) all effect a level of external
autonomy that impedes the development of self-organisation in teams. The follow-
ing list describes the most common strategies for tackling customer involvement and
engagement [114]:

• Change Mindset. This strategy addresses the need to challenge existing perspec-
tives of the customer in a bid to persuade them to embrace a more agile approach
(e.g., promoting agile notions of early delivery of business value). This belongs to
customer education and is already widely used by agile coaches.

• Build Confidence. This involves enabling the customer to experience agile in a
limited manner allowing them to build confidence before committing themselves
fully to the approach. Contractually the experimentation with Agile can be rein-
forced with exit clauses should the desired outcomes not be reached. This strategy
relies heavily on timeboxing which helps contain the risks involved and is con-
sidered a virtuous dynamic when see from the systems thinking perspective (see
Chap.1).

• Readiness Prioritization. This approach endorses the practice of demoting re-
quirements when there is insufficient information. For agile methodologies that
use forced ranking systems8 (e.g., Scrum, DAD, SAFe® ) this amounts to moving
items further down the list and preventing their transition to an iteration until they
are sufficiently clear. The MoScoW prioritization technique of the DSDM Agile
Project Framework, already offers an alternate approach to such matters.

• Project Approach Questionnaire (PAQ). This requires that the customer assess
their commitment and understanding of the approach early on in the project and
is already a codified and well established practice in the DSDM Agile Project
Framework. For example, some questions in the DSDM PAQ directly query the
ownership of the project, understanding of MoSCoW prioritization and the im-
portance of customer involvement and its consequences (e.g., access to Business
Ambassadors, Business Advisors and Business Analysts).

• Owner Partitioning. This strategy is essentially a refinement of the Scrum Product
Owner role wherein requirements are partitioned and assigned to one of several
owners. This effectively spreads the burden of customer representation amongst

8 Forced ranking systems employ a product backlog wherein items towards the top of the list have
higher priority and are specified in greater detail to those found lower down on the list.

http://dx.doi.org/10.1007/978-3-319-16262-1_1
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individuals who can better support each other and ensures a more even input into
planning. This approach, however, does require some degree of oversight and
coordination to ensure a consistent and cohesive level of product planning.

• Customer Proxy. A rather pragmatic, though common approach to tackling cus-
tomer involvement is to nominate an individual within the solution team to assume
responsibility for coordination with the customer. Such an individual requires
merely an understanding of Agile from the customer perspective (e.g., formula-
tion of requirements as user stories). The risk borne by this approach is that it may
legitimize the lack of direct involvement on the part of the customer (e.g., less
involvement of the Business Ambassador, Advisor or Analyst).

• Progress Reviews. The presence of the customer at the end of each Timebox in
order to review solution progress and assess the readiness for release of increments
is a vital element of involvement and one that is often welcomed by customers.
This provides an interim point at which to detect any departures from expectation
and to limit the impact that these may have (i.e., to offer early corrective advice)
and has been found to assuage even the most sceptical of customers. Reviews are
a common feature of almost every agile methodology.

• Virtual Collaboration. This strategy alleviates some of the issues related to cus-
tomer collaboration particularly when a lack of co-location adds to time costs of
attending agile events. For example, few customers are likely to want to travel to
attend a short stand-up meeting, but would find it acceptable to make a video link
appearance. This strategy also extends to a variety of other transparency enhancing
practices (e.g., electronic information radiators and burndown charts or the use of
chat to solicit quick feedback from customer representatives).

Table10.2 describes how these strategies relate to the causes of customer apa-
thy and illustrates how several approaches may be employed in concert to improve
customer involvement and engagement.

Table 10.2 Applications of Strategies to Tackle Customer Engagement Issues

Agile Mis-
conceptions

Organisational
Distance

Time
Commitment

Institutional
Customers

Ineffective
Representation

Change Mindset X X

Build Confidence

Readiness
Prioritization

X

Project Approach
Questionnaire

X

Owner
Partitioning

X X

Customer Proxy X X

Progress Reviews X X X X

Virtual
Collaboration

X

Adapted from [114]
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Turning the attention to managers, these need to be sensitive to the organisational
needs of Agile and understand the influence of self-organisation on learning, inno-
vation and productivity [112, 193]. For example, the impact of hierarchy is both to
create distance between decision makers and those with the operational knowledge
needed to inform them and to overburden the communication process. The terms
of reference for projects are largely influenced by the decisions of managers who
may choose to act in a discretionary manner (e.g., dispensation concerning use of
standardised processes or tools, intervention during contractual negotiations to en-
sure that Agile is accommodated). For example, fixed-pricing, which is framed by
traditional notions of project management in relation to control attributes such as
time, scope and quality is less appropriate for agile projects that anticipate the uncer-
tainty which undermines estimation. This means that either the pricing model needs
to be challenged (e.g., accepting that scope is a variable) or amended (e.g., adding a
risk buffer for unanticipated changes in the original specification). The premise on
which such intervention is based is warranted on grounds of risk management (e.g.,
responsive to changing environments) and project governance (e.g., prioritizing the
delivery of business value) and is considered a key success factor of agile projects by
the DSDM Agile Project Frameworkand wider research findings. For example, the
view that a conducive business environment, as described in Chap.4, is important is
reflected in research findings [112].

Agile projects frequently require specific infrastructure in order to operate effec-
tively (e.g., information radiator, continuous integration and automated build envi-
ronments, deployment pipelines) as well as support personnel (e.g., coaches, facilita-
tors). Therefore the necessary resourcing needs to be in place in order to ensure that
teams have the support they require and have someone to turn to in times of need.
Whilst teams often engage themselves in the erection of simple infrastructures., they
frequently feel rather overburdened with the scale and breadth of initiation (e.g.,
training of the customer in Agile and expectations concerning their role therein). In-
stead, this should really be thought of as a function of an agile project management
office with the capabilities to instantiate working environments and on-board stake-
holders. Additional resources may be required to tackle specific project issues as
needs dictate (e.g., distributing mobile devices to business stakeholders who would
otherwise be unwilling or unable to time commit to project events such as daily
stand-ups).

Another domain in which agile managers have a role to play is in the resourcing
of agile project teams not only from the point of view of their constitution and mix,
but also their stability which is regarded as yet another critical success factor [112]
of agile projects. These elements combine to ensure sufficient internal autonomy
and cohesion for collaboration to thrive. Specifically an agile manager should ensure
that teams are sufficiently diverse and robust (e.g., to protect against group think and
fragmentation tendencies) and also guard against lending out teammembers to other
projects thereby weakening stability and group identity. It follows that a performant
team which has completed a project should ideally be kept together as a unit for the
next project. Indeed retaining team integrity for high performance teams makes a lot
of business sense since customers generally expect a sustained level of performance

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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from one project to the next and are likely to want to keep the same team together.
Self-identity that is forgedwithin such a group can nurture high levels of commitment
and motivation so often found in self-organised teams.

These findings suggest that the agile managers must either ensure that informal
structures are established or that they can at least co-exist within line management
organisational units in such amanner that issuesmay be raisedwithout fear of reprisal
or criticism and in an atmosphere of openness and trust. Themanagement implication
of this includes adapting the hiring process to find individuals who fit not only in a
technical, but also in a social sense and engaging the team to find appropriate new
members. Evidence-based management interview approaches are particularly well
suited in this regard since they offer a genuine opportunity to assess candidates in
action (e.g., scenario-based interviewing).

If self-organisation, often introduced with the objectives of improving effective-
ness and quality of working life, is instrumental to enhancing organisational flexibil-
ity then it requires a fine balance between management direction and team autonomy
[159]. Though this empowerment can in principle be achieved through individual job
enlargement and cross-training, a rethinking of how control is exercised, how teams
are developed and how their boundaries with the external environment are managed
is called for. Barriers, however, still remain [19]:

• Opportunities. The level of management support that management is willing to
provide thereby relinquishing direct control in favour of coaching and servant
leadership. This can present a considerable challenge to managers who must forge
new identities or fear loss of position or status. Some may engage in subtle spirals
of assuming increasing responsibility on behalf of the team leading to ever more
passive team attitudes that erode the effectiveness self-organisation and degrade
team performance.

• Attitudes. The psychological needs of employees which may be influenced by a
number of factors. For example, the assumption of new responsibility (e.g., self-
organisation paradigm) may trigger an expectation for higher rewards or specialist
skills may foster a sense of uniqueness and importance linked to self-identity (e.g.,
status). The relationship between responsibility and reward features strongly in the
realm of equity theory.

• Abilities. The skills and learning abilities of employees both in terms of technical
skills and social abilities which may limit the extent to which self-organisation
may flourish. For example, limitations in this respect influence the extent to which
tasks can be rotated or knowledge shared.

• Requisite. The extent towhich self-organisation is actually called forwhich reflects
the nature of change in the external environment (i.e., requisite variety). Thus in
situations where routines prevail then efforts towards standardisation may provide
more efficient than self-organisation.
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Thus managers must take account of several elements, including their own
behaviours, that impede self-organisation. Of these the requisite is the most domi-
nant being capable of driving or limiting the extent of self-organisation. Thereafter,
depending on the nature of the organisation, opportunities can become the limiting
factor leaving only attitudes and abilities as determinants.

10.5 Scaling Agile

Scaling agile (e.g., a programme comprising of several related and perhaps con-
current projects) has consequences for how teams are organised since so much of
Agile relies on effective communication and collaboration which in turn implies co-
location of small teams that employ face-to-face channels. To an extent technology
can support larger groupings (e.g., teams of teams) and becomes essential when these
are geodispersed. This results, however, in a higher reliance on tools (e.g., electronic
information radiators and web-based planning tools) that may either mildly inhibit
activities (e.g., the need to locate and authenticate prior to use) or legitimise over-
heads (e.g., reporting requirements) that do not add any essential value. Furthermore,
scaled agile practices introduce new roles, strategies, practices and artefacts neces-
sitated by the wider scope and complexity of the undertaking and thus it would seem
that scaling is sometimes inescapable therefore prompting the question of whether
or not agile organisational structures are capable of scaling.

The most commonly cited topology involves using project levels teams and cre-
ating impromptu boards comprising of representatives of each of the teams to dis-
cuss and coordinate intra-team activity. In the Scrum methodology, this topology is
sometimes referred to as a “Scrum of Scrums” and the representative may be any
individual taken from each Scrum team. Individual teams may be organised around
either subsystems or requirements channels [75], but thereafter kept as stable as
possible throughout the change programme. Augmenting these teams there should
also be support teams to tackle issues at the programme level (e.g., integration and
deployment, high-level architecture, methodological expertise). Rather more chal-
lenging is the cohabitation of programme and project structures with more fixed
organisational units (e.g., departments) whose culture may be more silo aligned.
Indeed, this introduces a clash of change oriented organisation versus traditional hi-
erarchical structures whose resolution depends in large part on the overall agility of
the organisation. In the interests of the programme, it would suffice for programme
level autonomy to be protected and translated downward into project level auton-
omy within the existing support structure. This requires considerable management
support, coordination, organisation and leadership.

A lot of agile practices remain unaltered in the sense that they are conducted
as before within small groups of individuals. Thus pair programming still only
requires two individuals and stand-up meetings or retrospectives reflect on the
working dynamic of project teams. Scaling of practice occurs only when it makes
sense to do so. For example, facilitated workshops (e.g., during scoping and
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requirements gathering) may involve very large groups where the facilitator is
supported by several co-facilitators or continuous integration and deployment may
assume the dimensions of system integration and automated end-to-end testing. The
extra investment in organising and enabling such practices represents the cost of
scaling and of course must be justified by the circumstances (e.g., projects that have
dependencies or interfaces). Few methodologies give specific and detailed advice
on how scalability is achieved, though the Scaled Agile Framework® (SAFe®) is an
exception in this regard. SAFe® envisages teams gathered under the auspices of a
programme that delivers increments using the shared services of deployment and
delivery (e.g., DevOps) that can be embedded into agile teams to ensure contin-
ual production readiness thereby reducing lead times, integration issues and delays.
Other support is provided by user experience (UX) tracking, at the programme level,
ahead of the project teams in order to centralise design (but not its implementation)
or the provision of an agile scalability expert (agile scalability experts are referred to
in SAFe® as a Release Train Engineers) at the programme level. All this takes place
within the context of continual reassessment and reprioritisation of the programme
backlog and application of lean economics to determine job scheduling practices in
order to maintain overall flow. By contrast DSDM, which has a broader scope than
the architectural and product focus of SAFe® encourages the incremental delivery
of software capabilities using programme and project level support structures (e.g.,
PortfolioManagement and Support Offices) whilst leaving open the specifics of team
organisation and topologies beyond citing a few roles that need to be occupied.

One often overlooked aspect of scaling is the learning that must take place above
and between project teams. Given that feedback and learning are so important within
project teams it is legitimate to ask how this is reflected higher up in the scaled
organisation (e.g., at the programme level). Since it is infeasible for each team to
integrate with every other team, it falls to management understood as knowledge
engineers and the agile support infrastructure to become the custodians of wisdom
and best practices. For example, a coach servicing the needs of several teams gains
insights into what appears to be working well in some teams and may act as a
catalyst to encourage other teams to experiment along similar lines. On the other
hand, management may be in a position to establish and promote a programme level
knowledge base with which to ensure that combination activities (see Fig. 10.3) take
place. Management may also consider programme configuration management (see
Chap.9) to be a learning devicewithwhich projects can gather feedback and compare
the results of their activities with other teams (with the proviso that this be a device
that remains under the control of those affected by it).

http://dx.doi.org/10.1007/978-3-319-16262-1_9
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10.6 Management Implications

Managers should not fall into the trap of believing that mere practice of agile
techniques (e.g., daily stand-ups) constitute an agile transformation. Based on a
deeper cultural analysis of Agile, an effective strategy must address all three levels
of corporate culture. This means that at the deepest level there must be a presumption
of competence and ability to assume personal responsibility amongst staff who must
be able to reasonably assume that adaptation and collaboration are a given within
the organisation which actively supports learning and continuous improvement. This
must be reflected in a palpable sense of innovation in which moderate levels of risk
taking are acceptable and may be engaged in without fear of reprisal (e.g., blame
culture). In other words: better to have risked and lost than never to have risked at all
should be the credo. These underlying assumptions must incorporate the self-evident
belief that Agile is in the interests of all stakeholders and alignedwith corporate strat-
egy. Atop of these basic assumptions are more visible manifestations of Agile in the
form of self-organising teams, embedded customer representation and underlying
values of trust, integrity, honesty and openness. This is where middle management
can play an exemplary role by demonstrating appropriate behaviours and reprimand-
ing unacceptable ones. This involves active fostering of a value system that must
be interpreted in terms of daily activities and decisions through which agile norms
are established. Support networks and infrastructures become an essential part of
building up and sustaining agile capabilities (e.g., agile coaches, system adminis-
trative support for tools). The final level is perhaps the easiest since it involves the
enacting of agile practices within the belief and value system and basic underlying
assumptions already described above. Ironically, this is where most agile consultants
begin only discovering later the folly of trying to establish such practices on infertile
ground that believes, values and assumes a world view that is at odds with the agile
philosophy. This most visible level of practices and artefacts is precisely the easiest
to implement because its visibility affords it direct and immediate feedback on the
adoption of Agile.

Organisational learning assumes strategic significance when it is seen as that
capability to create, assimilate and employ new knowledge which requires that the
senior management of an organisation assume a stance on what the knowledge vision
should be and underpin it with the necessary management structures to support it.
This includes involvement of employees which in turn requires ensuring they possess
sufficient empowerment and autonomy in order to be act to act with initiative and
personal responsibility. Such a commitment requires establishing self-organisation
as the primary organisational unit and ensuring that teams are diverse in terms of ex-
perience, skills and outlook. Furthermore the organisation as a whole needs to adopt
a sense-and-adapt attitude towards its external environment. Indeed, it is precisely in
turbulent environments that agile teams excel since they are able to act appropriately
providing that they are in fact capable of sensing their environment accurately. This
necessitates a form of second loop learning wherein existing approaches are permit-
ted to be questioned by revisiting the premises on which they are based through a
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process of equivocality and reflection. In order to remain open to new experiences,
a degree of redundancy in relation to knowledge is required (e.g., sharing of expe-
riences and skills, use of information radiators and transparent reporting). Finally
organisational structures must mirror the information fluidity needs suggesting that
flat and flexible structures interlinked with informational channels appropriate to the
nature of the external environment (e.g., news feeds on technology trends or moves
by competitors).

Systems thinking appears to suggest that the integrated and generalist character of
agile teams is a net benefit in terms of productivity, quality and delivery of features.
Specific practices (e.g., refactoring, test-driven development and pair programming)
when used in combination act to reinforce each other resulting in considerably fewer
defects and an overall reduction of technical debt. Given the empirical evidence in
support of these claims it becomes hard to justify the existence of separate func-
tional units (e.g., testing) that incur higher coordination and communication costs
and impair the timeliness of feedback which in part is key to building trust, team per-
formance and business satisfaction. This suggests thatmanagement ought to consider
carefully the impact of organisation on the dynamics of solution development.

What complicates organisational change, especially cultural aspects, is perhaps
less the change itself as the manner in which it is performed. Change programmes
need to be honest and holistic and conducted with a sense of purpose and integrity
that involves the views of those affected. This calls for leadership from the top
of the organisation as well as support (e.g., coaching) at all levels. The classical
ingredients of changemanagement [146] (e.g., a sense of urgency, building coalitions,
creating visions and enlisting others, removal of barriers, establishing quick-wins,
sustaining and institutionalising change) still apply to agile initiatives.However, agile
environments have the capacity to sustain continual change owing to their inclusive
and retrospective approach. Transitioning from traditional vertical skill sets (e.g.,
software programmer, database administrator, requirements engineer) can pose a
considerable challenge particularly for thosewith long experience of working in such
environments.9 This passage towards a broader range of skills and activities is fraught
with resistance arising from conflicts of self-identity, feelings of personal criticism
and mistaken beliefs that redundancy is the antithesis of efficiency. It also imposes
newdemands on individuals (e.g., social competencies)whomayup to that point have
relied largely on their functional and technocratic skills within the team. Indeed, the
selection of individuals based not only on their technical, but also their social abilities
does feature in mature agile environments where the entire team may be involved
in the hiring process [113]. Accustomed to command-and-control structures many
managers themselves experience significant issueswith the relinquishing of authority
to the team. This requires trust on part of the manager who must instead focus on
establishing a culture that supports individuals, their interactions, communication and
collaboration and finding new responsibilities in the promotion of spiral learning. In
particular, the classic perception of a project manager as controller and planner must

9 Experience appears to suggest that transition issues are more common amongst senior rather than
junior staff.
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be replaced with one of facilitator and collaborator [193]. The agile manager must
therefore be attuned to the dynamics of the team (incl. customer involvement) and
be prepared to engage accordingly where appropriate. Observance of the external
environment is also central to the manager’s remit since the extent to which self-
organising exists, enhances the adaptability of an organisation. Failure to address
this balance will result in an enterprise whose organisation itself is becoming its
limiting factor.



Chapter 11
People Factors

Abstract The psychological make-up of agile teams has been the subject of
relatively little research in spite of the emphasis on humanism and emotional intel-
ligence in agile management. Given the clear socio-technical character of the agile
process, it is important to establish a broad understanding of its implications for teams
and their performance. It would seem that a variety of people factors (i.e., motivation,
commitment, emotional intelligence and personality) are intimately linked. Motiva-
tion and commitment thrive in the self-organisation paradigm of agile environments
and related practices, benefiting from the autonomy and purpose found therein. In
this context emotional intelligence plays an important role not least for managers
who must develop it as part of their competencies if they are to be able to success-
fully manage agile teams. In terms of personality the message that diversity is a
strength is confirmed in multiple empirical studies. There are two complementary
approaches to this topic that furnish some insight into the relevance of personality to
Agile. One is based on descriptive aspects of personality whilst the other an attempt
to explain potential mechanisms behind it. Finally, it is possible to gleam from the
sparse, but tantalising research some general principles that find application in daily
management.

11.1 Introduction

Accustomed to perceiving ourselves as purely rational thinkers, it is easy to disregard
the influence of feelings and emotion in our actions. Cognition is concerned with
gathering and assessing data in an environment within an existing belief and value
system from which assumptions stem. Feelings, on the other hand, are affected
by social context and mood congruence.1 However, it is the interplay of cognition
and feeling that drive behaviours and hidden behind this visible manifestation of
identity are people factors i.e., a combination of motivation, commitment, emotional
intelligence and personality. This is of importance not only to oneself and the ability
to develop self-awareness, but also to the understanding of others (e.g., tackling

1 Mood congruence refers to the consistency in which emotions that are felt are actually being
displayed in a visible manner.
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cognitive bias2 and transference3). These competencies are of particular importance
in agile teams where social and interpersonal skills play at least as important a role
as technical ones.

Self-organisationwas identified inChap. 10 as the central organisational paradigm
for agile teams. Self-organisation relies on team flexibility, autonomy and diversity,
which in turn require adaptability and emotional intelligence on the part of team
members. This link to self-organisation is crucial for an understanding of people
aspects of Agile since this is the arena in which these factors find expression and
creative tension. Flexibility, autonomy and diversity have been found to contribute
positively to overall performance as measured in terms of product features, time
to market and market success as discussed later in this chapter. Accordingly there
emerges a picture wherein personality becomes a key contributor to the success of
agile (e.g., ability to resolve conflicts and adapt to situations within a self-organising
context) within organisations that are willing and capable of adapting themselves
appropriately (e.g., innovative and open cultures, flat hierarchies and fluid organisa-
tional structures). Furthermore, motivation and commitment is found to flourish in
feedback-driven environments where autonomy and purpose lead to stronger identi-
fication with a project or organisation. Note that autonomy ought not to be equated
with independence or individualism. As shall be seen later autonomy is manifest
at many levels and concerns the locus of causality of activity (i.e., whether it is
externally driven or internally inspired). Furthermore, autonomy is conditioned by
ambient demands, rules and regulations and the sociocultural context within which
activity is performed (e.g., what is expected of individuals and the extent of their
personal compliance towards the demands and wishes of others).

Understood as a socio-technical process, Agile poses new demands on the mem-
bers of solution development teams whose traditional sources of identity (e.g., analy-
sis and design skills, technical prowess) must be augmented with new social and
interpersonal skills. These latter elements are rooted in personality and reflect endur-
ing traits that distinguish individuals and their behaviours. There is already much
evidence that the personality profile of a team contributes towards performance
[99, 144]. Despite the research, however, there is little acknowledgement of this
fact within agile communities with some notable exceptions [49–51]. For example,
social and interpersonal skills do not feature amongst the critical success factors
of the DSDM Agile Project Framework, which considers business knowledge and
technical expertise together with good communication skills as sufficient. Arguably,
less important than individual personality traits, however, is the mixture of person-
alities within a group. In particular, certain combinations of traits are found to be
desirable whereas the presence of other traits can be detrimental to overall team per-
formance. Since it appears that heterogeneous teams are generally better at solving

2 Cognitive bias refers to irrational inference and judgement based on socially constructed realities
that omit to take into account relevant objective inputs.
3 Transference refers to the transfer of a pattern of behaviour in relation to one individual over to
another in an inappropriate manner. It is most evident is the passage of inappropriate childhood
relations into the adult world.

http://dx.doi.org/10.1007/978-3-319-16262-1_10
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unstructured problems (e.g., explorative searching for solutions that best fit emergent
requirements) this appears to indicate that differences in personality compensate for
individual limitations within the team [277]. The agile manager must therefore be
aware of the strength found not in diversity per se, but in specific forms of diversity.

That psychological needs are linked to tasks is evident in the fact the individuals
who express need for growth thrive when working on complex jobs. Particularly in
knowledge worker environments, it is true that learning in which individuals expe-
rience personal responsibility in the course of execution of a task about which they
care results in positive effects and that are reinforcing and which incentivise indi-
viduals further. Thus some dimensions of work (e.g., skill variety, task identity and
significance) contribute towards meaningfulness whereas others (e.g., autonomy and
feedback) fulfill other psychological states such as responsibility and knowledge of
the outcome of activities. This in turn promote motivation, quality, performance,
satisfaction and commitment [98]. This would suggest that knowledge workers gen-
erally require variety in their work over which they have control and whose impact
and outcome is deemed significant and made known to them. This is perhaps why
agile heterogeneous teams are often so motivational since they offer direct lines of
communication and feedback to a solution development team and afford opportuni-
ties to identify with outcomes of significance.

11.2 Team Psychological Safety

Of central importance to agile teams are those factors that enable team learning.
Traditional thinking dictates that a focused task, appropriate construction of teams
and access to the necessary resources are all that is required in order to ensure
performance. However, understood from the perspective of organisational learning
(see Chap.10) cognitive and interpersonal skills emerge as important factors par-
ticularly in innovation environments where change and uncertainty prevail. Organi-
sational work related to learning is characterised by feedback, information sharing
and experimentation, which helps establish a common understanding and uncover
issues. This necessitates trust since the ability to admit to an error makes an individ-
ual vulnerable in respect of self-esteem or the appearance of incompetence thereby
introducing intellectual rigidity that may erode the value generating potential of the
group. Indeed, openness is vital if adaptive behaviours that adjust the course of a
project (once false assumptions or incorrect action have been uncovered) are to be
supported. Such attitudes are deeply linked to organisational culture, tolerance of
risk and how learning is practiced and perceived within the organisation. The term
team psychological safety was coined to reflect the shared belief that it is safe within
a team to take interpersonal risks, a notion that is unrelated to the cohesiveness of
the team.4 Thus team psychological safety refers to the sense of confidence that a

4 The phenomenon of group think is an example of how highly cohesive teams may also exhibit
high levels of interpersonal risk.

http://dx.doi.org/10.1007/978-3-319-16262-1_10


212 11 People Factors

team will not embarass, reject or punish an individual for raising questions. It is not
sufficient for individuals to be amenable to taking such risks, since the team must
demonstrate through shared experience their trust and respect in situations where
errors occur. This is confirmed by other findings that illustrate how attuned indi-
viduals are to relational matters (e.g., how they are regarded by their social group)
rather than other forms of sanction (e.g., line manager disapproval). Team psycho-
logical safety alone, however, is not sufficient since the individual must believe that
by admitting to an error the team is capable of using this information to good effect
(e.g., plotting a new course of action in a sufficiently responsive manner).

Necessary precursors for team psychological safety include a clear vision in rela-
tion to the what is to be achieved in a project, the support for the team (e.g., access to
resources and information) and the role of team leader as coach in directing activities
(and whose exercise of authority will set the tone for the team). This means the struc-
tural aspects of a team impinge on the beliefs held by the teamwhich in turn influence
team learning behaviours (e.g., the ability to solicit feedback from others, discuss
errors or consult with customers) which ought to be manifest in team performance as
measured by customer satisfaction with outcomes. This is validated by research that
indicates that learning behaviour is a significant predictor of team performance and
that team psychological safety, understood as an inherent belief system in the good
natured intentions of others, not only exists but is strongly associatedwith team learn-
ing behaviours. It would seem that the dominant consideration is how others react
to situations in which an individual undertakes a course of action whose outcome
is uncertain (and may result in failure). This points to socially conditioned attitudes
towards risk and its management (see Chap. 8) as well as the relative unimportance
of team efficacy (i.e., how well the team responds in such situations). Moreover team
leadership and team support whilst contributing positively to the conditions nec-
essary for team safety and performance do not entirely shape the emergent beliefs
within the team. Rather it is the mediating effects of team psychological safety that
bring about the team learning that delivers performance.

11.3 Motivation

Motivation in its simplest form has been found to thrive when mastery of inherent
abilities and skills can be directed towards a meaningful purpose in an autonomous
manner. These key motivational ingredients of mastery, purpose and autonomywhen
supplemented with the emotional intelligence factors of personal growth, positive
relations with others and self-acceptance constitute a rather complete model of well-
ness both in personal and occupational life [204, 221]) though other researchers
suggest that a more complete list is required to account for wellness [222]. Mastery
is an individual capacity that grows and spreads in a culture of organisational learning
(see Chap.10 for further details) whereas purpose and autonomy are found to develop
when there is an actionable identification with the goals of a project or organisation.

http://dx.doi.org/10.1007/978-3-319-16262-1_8
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Both of these latter aspects are the topics of this section and are repeatedly referred
to elsewhere throughout this book.

Motivation describes the forces that account for level, direction and persistence
of effort expended in the pursuit of an endeavour or goal. Although there are sev-
eral theories concerning motivation, empirical evidence for many of them appears
to be rather mixed suggesting that motivation is subtle and complex5 [7, 105, 163,
167, 264]. There are nonetheless some general remarks of relevance that can be
made which describe both virtuous and vicious performance cycles, derived from a
combination of motivation, individual capabilities and the support received from the
organisation which in turn shapes the future development of motivation. As illus-
trated in Fig. 11.1 (wherein dotted and dashed lines indicate routes to positive and
negative impact on motivation respectively) an individual endowed with personal
needs, values and expectations embarks on an undertaking that is subject to con-
straints (e.g., limitations on resources and funds, skills, time). During the course of
this undertaking the aim is to achieve specific individual and organisational goals on
whose outcomes (i.e., success or failure), there arises either positive or negative rein-
forcement6 which in turn affects the level of motivation and willingness to expend
further effort.

From this model several important factors for motivation in agile environments
become apparent including the nature of the constraints that an organisation imposes
on a team (e.g., level of autonomy, decision-makingmodels, impact of organisational
structures on access to resources) and the alignment of individual and organisational

Fig. 11.1 Motivation Cycle Model. Adapted from [85]. Published with kind permission of © Alan
Moran 2015

5 The common theories of motivation can be classified into content theories that address needs (e.g.,
Maslow, Alderfer,McClelland, Herzberg) and process theories, which focus on levels of satisfaction
(e.g., equity, expectancy). Empirical evidence for motivational theories is, however, rather mixed.
6 Positive reinforcement need not be exclusively tied to success, since even failure can inspire an
individual to redouble their efforts and try again.
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goals (e.g., identification with a project and its outcomes). Positive motivation from
successful outcomes is born of acknowledgement and recognition, which in agile
teams is usually attributed to the group and its ability to self-organise towards a
common goal (e.g., success in establishing common understanding and resolving
conflicts), thereby enhancing its sense of purpose rather than being dispensed to
individual heroes. Such acknowledgement need not necessarily be handed down by
management but may also arise through recognition from within the group thereby
strengthening social bonds. Reactions to failure, on the other hand, are influenced by
both personality (e.g., neurotic responses versus deliberate conscientiousness) and
organisation culture (e.g., blame culture versus risk-taking innovation), but also have
an agile dimension (e.g., retrospective sessions).

Motivation is often classified as either intrinsic or extrinsic [220]. The former
refers to the engaging in activities on the basis of their inherent interest and is not
subject to external lures or pressures whereas the latter concerns the taking part in
something because it leads to a separate outcome (e.g., tangible reward, avoidance of
sanction, utility benefit). Motivation as the impetus to act is related to the task at hand
andmuch of the research findings concerningmotivation are predicated on an interest
in that task. Therefore any discussion of mastery, purpose and autonomy becomes
largely irrelevant if there is not an intrinsic interest in the task (e.g., challenge,
novelty). It turns out that extrinsic motivation is considerably more stratified than
intrinsicmotivation and this variance is linked to the extent towhich it is autonomous.
For example, there is a difference between creating a design document out of fear
(e.g., managerial threat of sanction) and writing it because it is the right thing to
do (e.g., personal volition). Both are forms of extrinsic motivation since they relate
to separate outcomes (e.g., avoiding a sanction or the utility benefit of having a
design documented) but each reflects either a low or high level of autonomy. Thus
what autonomyprovides is the space andmeans to transform activities and values into
their own. As indicated in Fig. 11.2 motivation spans a self-determination continuum
comprising of the following elements [221]:

• Amotivation. This refers to the lack of value perceived in an activity which may
arise from deficient mastery or efficacy (i.e., the belief that the outcome can be
achieved). Autonomy will not help here since there lacks the capacity to exploit
it.

• External Regulation. This captures situations in which external forces place
demands (e.g., making threats or offering incentives). Thus behaviour is controlled
and a sense of alienation can arise in this context.

• Introjected Regulation. There remains an element of control in which individuals
are motivated to act out of a sense of pride or a desire to avoid failure. This is
typically linked with feelings of self-worth and esteem.

• Identification. Though a form of regulation, the activity has become accepted and
personal importance is attached to it. Here there is an increased sense of autonomy
that is derived from ownership of the task.

• Integration. This occurs when there is high levels of volition wherein the task has
been evaluated as consistent with one’s own beliefs and values giving rise to goal
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Fig. 11.2 Self-Determination Continuum. Adapted from [220, 221]. Published with kind permis-
sion of © Alan Moran 2015

congruence. The task may still be considered extrinsically motivated since it is not
undertaken solely to satisfy a personal sense of enjoyment.

• Intrinsic Motivation. This describes the personal inclination to assimilate andmas-
ter a task largely on the basis of its inherent attraction and the sense of joy derived
from it without reference to outcomes that are separate from the execution of the
task.

This continuum appears to indicatewhy repeated studies have shown that extrinsic
rewards (a form of external regulation) erodes motivation since they reflect an exter-
nal perceived local of causality and thus contribute towards a sense of diminished
sense of autonomy. Indeed almost any attempt to externally influence affairs (e.g.,
threats or rewards contingent on performance) have the effect of reducing intrinsic
motivation. For example, making reward contingent on performance as assessed by
an external agent (e.g., manager or stock price of the company) immediately cre-
ates a disconnect with individual autonomy that is damaging for motivation. Equally
accommodation of feelings and admitting self-determination have been found to
enhance intrinsic motivation [221]. Thus whilst mastery and autonomy in combi-
nation facilitate improved motivation, purpose encourages security and relatedness
provided that this occurs in a supportive and caring environment. Key to this devel-
opment is identification and integration since this is where action entails personal
endorsement and the transition towards volition occurs. In fact, prior to this point
there exists less effort towards achievement and a tendency, when things gowrong, to
blame “the system” owing to a lack of personal responsibility or a tendency towards
self-serving bias.

If facilitating extrinsicmotivation is important, then the question arises as towhere
this journey should being. The main reason why individuals initially engage in an
action is because they it is perceived as valued by others and in particular by those held
in high esteem by the individual concerned. Thus the trigger towards motivational
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behaviour may be inspired by leadership whose integrity lies in the consistency of
expressed value and action and the meaning that can be attributed to a specific course
of action.

Since the motivation of a team is a reflection of their efforts towards what is
perceived to be an important outcome forwhich some formof reward can be expected,
motivational gurus often use the expectancy model which suggests that individuals
have a choice on how they wish to behave and that they are motivated to opt for
specific behaviours that either maximise desired expected outcomes or minimise
expected undesirable outcomes. Such assessments rely both on their perceptions of
the situation and on their values in terms of the following elements that are interpreted
here in the agile context:

• Expectancy. The belief that increased effort will result in increased performance
(subject to the availability of resources, skills and support). This judgement is
based on a personal assessment of ability, the level of difficulty of the goal and
the extent to which the outcome can be influenced by the individual. Though
the classical literature describes expectancy from an individual perspective it is
plausible that an individual’s expectancy is buoyed up in the context of a support
collective environment. Interestingly, as will be seen later, agile teams do tend
to thrive in the face of challenging projects that require creative and innovative
solutions.

• Instrumentality. The belief that performance will result in a reward that is mean-
ingful to the individual. Rewards may be extrinsic (e.g., money) or intrinsic (e.g.,
satisfaction). Of equal importance here in the agile context is how reward relates
to the group (e.g., sense of collective achievement). This is enhanced within an
environment of procedural justice,7 trust and transparency all of which need to be
present and sustained in agile environments. Accordingly, instrumentality may be
improved by group recognition and could be undermined by singling out individual
heroes for reward.

• Valence. The importance (either negative or positive) placed by the individual on
the expected outcome. In agile projects this may reflect the level of identification
that individuals share with the project and its outcomes. Later in this chapter
it is noted that it is the positive effect that the agile approach and attitude has on
teammembers which contributes significantly to commitment and thus to valence,
insofar as this translates into identification with the outcomes or attribution of
importance to them.

Motivational force is defined as the (numerical) product of expectancy, instru-
mentality and valence and so a specific motivational level may be arrived via differ-
ent routes (e.g., high expectancy, but medium instrumentality and valance or high
expectancy and instrumentality, but low valence). Irrespective of the magnitude of
the elements, only valence has the capacity to determine the orientation of motiva-
tion (i.e., negative or positive) which is then of course amplified by the product of

7 Procedural justice refers to the perceived fairness and transparency of reward allocation (i.e., the
rules of the game).
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the other two. Together with the motivational cycle (see Fig. 11.1) these two models
capture both static and dynamic aspects of motivation and provide some clues about
the forces that are at work in agile teams.

The relevancy of expectancy in Agile is deeply woven into its culture and prac-
tices. Amongst other things, it extends the notion of projects being built aroundmoti-
vated individual8 to the definition of appropriate incentives (e.g., flexible approaches
customised towards at the individual and group levels), controls based on informal
mechanisms reinforced by formal rules or principles and quality of working life (e.g.,
sustainable pace) framed as a motivational factor [22]. For example, adaptive and
inclusive planning mitigates the sense of powerlessness that will be alluded to later
in the discussion of commitment that would otherwise have eroded expectancy. Fur-
thermore, the culture of openness and transparency found in agile communities helps
build instrumentality (e.g., definition of done statements) and fosters trust between
team members. In fact, trust can be found to explain variations in effort in problem
solving owing to the comfort that individual find when working on group tasks in
high trust environments [68, 158]. Indeed, the elements of the expectancy model
become particularly clear in this context since working together creates a heightened
sense of expectancy, increased instrumentality as a result of mutual recognition and
transparency and enhanced positive valence that finds expression in reward of mean-
ingful outcomes. In order that rewards (understood here in terms of recognition of
work, satisfaction earned through delivery of solutions) be recognised, however, a
sense of collective ownership needs to be established since within the agile context
rewards are issued to the group rather than to an individual.9 Accordingly, it is worth
considering the incorporation of socialization events that celebrate the achievements
of the team as a collective (e.g., release party on successful delivery of a solution
increment).

Maintaining a sense of fairness surrounding reward structures within a group
whilst continuing to pursuing optimal outcomes (i.e., the difference between rewards
and the costs incurred acquiring them) is as important in agile environments as non-
agile ones. In agile teams collective reward systems require a means of apportioning
reward to groupmembers and encouraging behaviours that are beneficial to the group
as a whole. This implies that individuals will become motivated to rectify perceived
imbalances in the ratios of outcomes to inputs and that violations (e.g., inequitable
behaviours) will not be sanctioned. This requires conflict resolution abilities and
emotional intelligence and a failure to apply these appropriately will come at the
cost of instrumentality and ultimately motivation. Within the agile context intrinsic
rewards (e.g., recognition, reputation, praise) may be allocated to the team as a col-
lective whilst undesirable behaviours (e.g., social loafing) may be subject to critical
social responses at any one of a number of feedback events (e.g., daily stand-up
meetings). Whilst managers may feel that they must be the ultimate arbitrators in

8 The suggestion that agile projects per se are made up of motivated individuals appears to be taken
for granted in the agile literature pointing perhaps to a degree of over optimism.
9 Individual rewards might nonetheless still arise in social contexts within the team (e.g., praise for
work completed).
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disputes, they should be willing to demonstrate some trust and confidence in the
ability of the team to resolve its own issues and only intervene when appropriate
(e.g., when social accountability measures are having no impact on improving team
performance). For example, research has indicated that suboptimal performance can
be both socially chastised within the group (e.g., open expressions of dissatisfaction
within the group during a daily stand-up) or, in the event that it can be accounted
for (e.g., unanticipated technical difficulty) may attract offers of support from other
team members illustrating both the social and supportive nature of group dynam-
ics. Working agreements may codify the terms of equitable behaviour by making
clear what is considered acceptable input to the team (e.g., timeliness at meetings,
adherence to coding standards).

There is, however, an organisational influence on motivation that concerns the
degree to which a team can effectively operate in a motivated manner though it
requires some unpacking to get to the bottom of it. Autonomy is the degree to which
the execution of task offers freedom, independence and discretion in the scheduling
of work and determination of how it is to be completed. This is influenced by many
factors including organisational culture, rules and willingness to comply, levels of
control reflecting expectations of management and the free will that an individual is
willing to exercise. Closer inspection reveals that autonomy is manifest in multiple
forms (i.e., organisation, group and individual) each of which interacts giving rise to
tension:

• External Autonomy. This describes the influence of external stakeholders (esp.
management) on team activities which can manifest itself in detrimental or bene-
ficial outcomes. Examples include the setting of terms of references (e.g., corpo-
rate guidelines, contractual arrangements with suppliers, the assignment of team
members to multiple projects) which can have the effect of creating a sense of
powerlessness within the team, or diluting collective responsibility towards the
project outcomes. Sometimes, however, external influence can be desirable as in
the breakage of deadlocks or in the challenging of group think views held by the
team.

• Internal Autonomy. This refers to the extent towhich teammembers jointly share in
decision-making authority and includes decision making processes. For example,
the potential (mis)interpretation of the Team Leader or Project Manager roles
in the DSDM as individuals who exercise exclusive decision-making authority
on behalf of the group weakens internal autonomy considerably. Accordingly,
decision-making models (e.g., delegation to subgroups, entire team involvement
on particularly importantmatters) should be both appropriate andfluid for a healthy
and robust internal autonomy to flourish.

• Individual Autonomy. This concerns the amount of freedom and discretion an
individual possesses when performing their own tasks. A high degree of individual
autonomy can erode team cohesion if it results in a reduction of communication
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with other team members. The tension between individual and internal autonomy
is referred to as the paradox of self-management [147]. This is often evident in an
unwillingness to participate in meetings or a disinterest in communal events (e.g.,
daily stand-ups) since they appear unrelated to one’s own activities.

If, as is widely cited in the agile community, motivation is the combination of
mastery, purpose and autonomy10 then it is necessary to appreciate that it is the right
kind of autonomy that drives this motivation [204, 221]. In other words, significant
imbalances between the various forms of autonomy may in fact stifle motivation it
is perceived to detract from a common vision and purpose. Of these three mastery
and autonomy are the most dominant elements since neither can result in motivation
without the presence of the other as has been shown by empirical studies [64]. In other
words, people only feel that they have competently achieved something when they
have experienced self-determination in the process.Accordingly,micro-management
of highly capable individuals leads down a path towards destruction of motivation.

The environment in with which an individual interacts also has a role to play
since this may either impede or encourage motivational behaviours. For example,
social-contextual events (e.g., feedback) may encourage feelings of competency and
improve autonomy (e.g., words of encouragement or absence of demeaning assess-
ments).

11.4 Commitment

Commitment can be defined as the relationship employees share with their organ-
isation in terms of their beliefs in its goals and values, their willingness to exert
effort (the level, direction and persistence of which are motivationally determined)
on behalf of the organisation including their desire to remain within it [187]. Com-
mitment, according to the three component model, represents a combination of one
or more psychological states (i.e., feelings or beliefs concerning the relationship
between employee and organisation) reflecting the desires, needs and obligations that
an employee feels [174]. This model incorporates elements of both attitudinal11 and
behavioural12 perspectives though more emphasis is placed on experience (of psy-
chological states) than on attitudes themselves. Attitude in the organisational context
refers to expressions of favour (or disfavour) towards the organisation, its people or
events that occur therein and is thus a separate though not unrelated notion to commit-
ment. The model, which has become popular amongst organisational psychologists

10 The terms mastery, purpose and autonomy have become popular in the agile community though
the original research from which they derive used the terms competence, relatedness and autonomy.
11 The attitudinal perspective of commitment suggests that there are preconditions that determine
a psychological state from which behaviours are derived.
12 The behavioural perspective contends that behaviour as well as preconditions drive further
(repeated patterns of) behaviour determine psychological states.
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as a means for explaining why employees remain with their employers, defines the
following three components of commitment:

• Affective (desire). This is the form of commitment that arises through an emotional
attachment to and an identification with the organisation and its values and goals
and implies that membership of the organisation is a matter of choice.

• Continuance (need). This commitment derives from balance of convenience con-
siderations wherein the cost of leaving the organisation may be deemed too high
(e.g., loss of benefits or social relationships).

• Normative (obligation). This form of commitment is born of a sense of obliga-
tion towards the organisation (e.g., moral or social norms, expectations regarding
duration of tenure).

It is important to note that each of the above is a component (not a level) of
commitment and that an individual may experience one or more of these to a greater
or lesser extent without exclusion of the others (e.g., continuance and normative
commitmentmay both be present in an employeewho is paid an above average salary
andwhose college tuition has been paid for by the company). Indeed, each component
may be subject to variance over time and be affected by specific circumstances (e.g.,
continuance may grow over time as social relations begin to cement or affective
commitmentmay be impaired by a corporate scandal). Factors that are known to have
a negative impact on commitment include role conflicts and ambiguity (e.g., arising
from incorrect alignment of personality and role, incompatibilities in function), lack
of empowerment and support (e.g., inability to shape one’s own environment, absence
of action orientation, limited delegation of leadership) andnon-reciprocity inworking
relations (e.g., job insecurity).

It therefore becomes evident that stable self-organised agile teams that enjoy a
collaborative and empowering culture based on clear working agreements and roles
ought to exhibit high levels of commitment towards the project and the organisation.
In particular, there is some evidence that affective commitment, which leads to higher
levels of initiative, productivity and quality [81], may be affected by organisational
structures that are decentralised in terms of decision and policy making and that this
is reinforced by support and role clarity, autonomy [180] and fairness and elements
that contribute positively to self-identity (e.g., self-expression, personal importance).
Though continuance commitmentmay be reinforced by the social bondswithin stable
teams and the perceived benefits of coaching and facilitative support, a genuine
assessment of this form of commitment requires consideration of the alternatives
(e.g., outside of the organisation) that is necessarily rather situational.13 Finally,
there is relatively little evidence concerning the sources of normative commitment
that arises specifically in agile environments since this is often found to be more
strongly related to the wider organisation or its policies (e.g., support of educational
needs) that are difficult to tailor at the group level without attracting accusations
concerning fairness and bias.

13 The perceived distinctiveness (or lack thereof) of an organisation will likely feature in any
comparison of the “costs” of leaving.
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11.5 Emotional Intelligence

Emotional intelligence is defined as “a set of skills surrounding the correct appraisal
and expression of emotion in oneself and in others, the effective regulation of emotion
in self and others, and the use of feelings to motivate, plan and achieve in one’s life”
[94, 226] and is taken to usually taken to consist of the following elements [6, 97,
138, 139, 215, 280]:

• Self-Awareness. The ability to monitor feelings in real time which reveals personal
insights and a deeper self-understanding. Central to this aspect is the attention to
events without being carried away by emotions which requires being aware of
our moods and our thoughts concerning those events. This is turn leads to better
decision-making when one is attuned and attentive to one’s own feelings.

• Managing Emotions. The appropriate handling of emotions that enables one to
become more at ease and cope better with life’s setbacks. This dealing with emo-
tions includes the ability to observe, challenge or appraise and treat them. Note
that the managing of an emotion (e.g., anger) requires that it be observed in the
first place. Thus the managing of emotions builds on self-awareness.

• Motivating Oneself. The marshalling of emotions in the service of a goal (e.g.,
motivating oneself and being in command of impulsive behaviour) some of which
are a reflection of specific emotional traits (e.g., enthusiasm and persistence) or
practices (e.g., work ethic).

• Recognising Emotions in Others. The ability to identify and empathize with the
circumstances of others (e.g., the “people diligence” of managers). This presumes
an understanding of one’s own feelings and includes the ability to read the signals
given out by others (e.g., chiefly non-verbal cues such as tone, gesture, facial
expression that capture how something is communicated). Empathy may also
translate into specific forms andmodes of action (e.g., ethical behaviour, altruism).

• Handling Relationships. The extent of social competence and interpersonal effec-
tiveness. This requires self-control and calmness to be able to attune to the demands
of others and the ability to understand the feelings of others in a manner that per-
mits the further shaping of those feelings. Indeed it is believed that interpersonal
intelligence comprises the ability to organise groups (e.g., initiating and coordi-
nating efforts), negotiating solutions (e.g., mediation), personal connections (e.g.,
empathy) and social analysis (e.g., detecting and gaining insight in relation to
feelings, motivations and concerns).

Self-awareness could be enhanced by those with a predisposition to experience
intense emotional experiences which is one of the facets of positive Openness to
Experience as described in the Five-Factor Model (see later in this chapter). High
conscientiousness, and agreeableness together with low neuroticism, insofar as these
include expressions of (high) competence, (high) altruism and (low) impulsiveness
respectively, may signal an ability to motivate oneself and recognise emotions in
others.
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Emotional intelligence appears to be linked to flexibility (e.g., ability to cope
with changing requirements) which is recognised as one of the key success factors in
projects [149]. Given that autonomy is a driver of team flexibility, this suggests that
emotional intelligence may have a multiplier effect on motivation within an agile
team. Furthermore, emotional intelligence assumes strategic significance in light
of relationship management required to build up anticipatory and reactive dynamic
capabilities (see Chap.2 for further details) which enables team members to access
and integrate relevant knowledge into the project. This is of importance not only
to lateral (e.g., Business or Technical Advisors), but also to vertical relations (e.g.,
Business Sponsor) where support may be required to buffer and protect the team.

11.6 Personality

As described in Chap.4, the traditional profile of Solutions Developers as specialists
(e.g., requirements, designer, system integrator) has given way to a collective owner-
ship and responsibility that has promoted the notion of T-shaped skills sets. Behind
this presumption of individuals with specific core skills that are complemented with
wider business and technical skills, is the anticipation that such skills collectively
cover the requirements of the project and that the necessary social skills are present
to ensure team cohesion (e.g., tolerance, communication, conflict resolution). Thus
whilst technical ability remains relevant, the extent to which it can be effectively
deployed may well prove to rely to a large extent on personality traits. For example,
team flexibility as measured in terms of autonomy and diversity together with the
emotional intelligence of its members have been found to contribute positively to
overall performance as measured in terms of product features, time to market and
market success [97]. Furthermore there is clear evidence of the intensity of social
relations in knowledge-based projects and the emotions that these elicit [116, 215]
suggesting that an awareness of one’s own emotions as well as those of other team
members may directly impact performance. Over recent decades two approaches in
particular, the Five-FactorModel and theMyers-BriggsType Indicator, have emerged
to become prominent arenas for the assessment of personality. Whilst little research
has been done specifically in relation to Agile, that which has, has proven to be
tantalisingly revealing.

11.6.1 Five-Factor Model (FFM)

The Five-Factor Model (FFM)14 describes personality traits15 in terms of a two-
level hierarchy consisting of five factors each of which is comprised of six facets.

14 The Five Factor Model is often referred to as the Big Five dimensions of personality though the
origins of the former lie in personality questionnaires and that of the latter in lexical analysis.
15 A trait is a feature that accounts for personality difference amongst individuals that is both stable
and cross-situational.

http://dx.doi.org/10.1007/978-3-319-16262-1_2
http://dx.doi.org/10.1007/978-3-319-16262-1_4
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Each factor was discovered through the statistical analysis of lexical trait terms
corroborated by research with personality questionnaires. As an aside, the term fac-
tor arises from factor analysis, a statistical method that attempts to explain variability
amongst a set of variables in terms of a reduced set of variables referred to as factors.
Data observations are expressed mathematically as linear combinations of unde-
termined factors (together with an error term). Using regressional modelling, it is
possible to locate statistically significant clusters which in turn leads to the identifi-
cation of the factors. The following is a brief summary of each of the five factors (see
their related facets in Appendix D for a more detailed description of the respective
factors):

• Openness to Experience. This captures imagination and appreciation of and
engagement in both artistic and intellectual16 interests. Of all the factors, Open-
ness to Experience has been the most controversial owing to differences in the
lexical analysis and questionnaire approaches that gave birth to the FFM part of
which is due to the absence of specific trait terms to describe aesthetic and artistic
characteristics such as “sensitivity to art and beauty” [171].

• Conscientiousness. This trait values competence, orderliness and discipline and is
associated with achievement-seeking behaviours.

• Extraversion. This dimension captures elements of sociability, gregariousness and
assertiveness and is associated with positive emotions.

• Agreeableness. This factor embodies elements of trust, straightforwardness and
tender-mindedness in relations with others.

• Neuroticism. This factor reflects the tendency to express negative emotions (e.g.,
anxiety, fear, depression) in response to pressure or stress.

The five factors have each been found to express a fundamental and enduring
characteristic of personality that is independent of language and culture [33, 34, 169,
284]. Together these factors provide a relatively complete characterisation of a person
at a global level reflecting the highest level of trait description. In practice, many
observable characteristics draw into play one or more of these factors simultaneously
(e.g., shyness might be accounted for by a combination of low extroversion together
with elements of neuroticism) or be found to interact at the facet level (e.g., positive
emotions, a facet of extraversion, might motivate sociability and activity which are
facets of extraversion andagreeableness respectively). It therefore becomes important
not to reduce someone to individual factors, but to consider the possible interactions
between factors (e.g., a person who scores highly on Openness to Experience and
Conscientiousness may express their inquisitiveness in systematic studies whereas
had they scored low on Conscientiousness, this might have been expressed as idle
curiosity [171]). Thus faced with the same broad range of issues, individuals exhibit
different responses in terms of the way they think, act and feel which are reflected
in broad terms by the factors. Whilst factors may be hereditary, there could also be
environmental influences (e.g., underlying predispositions at the factor level whose

16 The Intellect facet of Openness to Experience (see Appendix D “Five-Factor Model Facets”)
bears no relation to measured intelligence, i.e., it reflects personality rather than intellectual ability.
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specific traits are expressed in certain environmental conditions). Although the FFM
is by no means a full explanation of personality, it has withstood a wide range of
criticisms [171] and shown itself to be empirically robust becoming one of the major
strands of thinking in this field.

Although it is possible to determine the strength of each factor in an individual
through the administration of a test (e.g., personality questionnaire) this approach
seldom reveals significant insight at the factor level. For example, moderate Extra-
version could reflect an individual who is either energetic, but aloof or lethargic, but
friendly [170]. Accordingly, it is necessary to delve deeper into an assessment of
the underlying facets in order to explain what is observed by the factors. In some
cases, this is needed in order to understand the behaviour of an individual in a spe-
cific context (e.g., a moderate Openness for Experience that is accounted for by a
pronounced intellectual rather than artistic interest might be of more interest in some
agile settings).

Achieving a balance of personalities within a team is a challenge that requires
careful consideration of what benefits the team as a collective. Essentially there
are two matters to consider. First, there is the issue of what personality traits lend
themselves to specific roles or functions within agile teams. Second, is the wider
question of the overall compatibility of specific expressions of personality traits
(e.g., high extraversion, low neuroticism) in relation to agile principles, practices and
culture. Regarding the first issue, it should be noted that roles aremore diffuse in agile
teams (e.g., a developer might be involved in both architecture and testing) and that
the techniques available to agile teams have greater social relevance.17 Furthermore,
whilst some factors incorporate traits such as activity and a willingness to assume
control thatmight suggest leadership roles, itmakes no assertion that such individuals
will make good leaders. In addition factor level analysis can mask attributes in a
manner that could misdirect decision-making (e.g., an average extraversion score of
a good, but sober leader may be the same as that of a jovial individual who would
rather that someone else took the lead). It is therefore to be expected that the second
matter above, the wider compatibility of personality traits, plays a more significant
role within the team (e.g., ability to resolve conflict, capacity to engage meaningfully
in facilitated workshops, openness to innovative and new ideas). Though the research
on what constitutes an optimal combination yields conflicting findings, there are still
some general remarks that can be made in relation to agile environments [18, 182]
that are illustrated in Fig. 11.3.

• Emotional stability (the opposite of Neuroticism) is conducive towards a
cooperative environment and is known to contribute positively towards collabora-
tion, though its precise impact on team performance remains somewhat unclear.
For example, although cooperation and performance is improved in an emotion-
ally stable team, this cohesion is sensitive to the presence of emotionally unstable
individuals [20]. There also appears to be differing opinions on the extent to which

17 One well researched technique, pair programming, is a good example of socio-technical practice
though past studies of this technique have been rather inconclusive about the role that personality
plays in team performance.
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Fig. 11.3 Five FactorModel Applied to Agile TeamCompositions. Publishedwith kind permission
of © Alan Moran 2015

variability of neuroticismwithin a team actually improves or impedes performance
suggesting that the effects may be situational. In general terms though, high emo-
tional stability is associated with performance in situations of relevance to Agile.
Indeed within IT the evidence points to a positive contribution of emotional stabil-
ity towards team performance among software developers and within small groups
[69, 144].

• Extraversion may be necessary within a team in order to facilitate social interac-
tions though getting the balance right appears to be important (i.e., too little extra-
version stymies interactions and too much can give rise to conflict). For example,
conflicts can arise if the Assertiveness facet is pronounced amongst those exhibit-
ing extraversion.

• High levels of Agreeableness are particularly important in agile teams as they pro-
mote social interactions, direct the team towards common goals, foster openness
and trust and contribute positively to cohesion and performance. However, such
teams are vulnerable to the presence of even a single disagreeable individual who
can significantly impact overall performance.

• Conscientiousness has repeatedly been shown to be associated with high perfor-
mance, commitment towards goals and perseverance in getting there. Such indi-
viduals do not suffer fools gladly and the presence of individuals who score low in
this dimension may be met with antagonism or even hostility. The impact of con-
scientious individuals can be felt largely independently of the project methodology
(i.e., whether or not Agile is employed).

• Openness to Experience has been considerably less researched than the other fac-
tors in respect of team performance. Given the often complex and technical nature
of agile projects, it might be assumed that the right kind of openness (e.g., strong
expression of facets such as actions, ideas and perhaps values) may contribute
positively towards performance.
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For the agile manager therefore Agreeableness and Conscientiousness are highly
desirable and a moderate range of Extraversion is to be welcomed as is good emo-
tional stability (i.e., low Neuroticism). Team vulnerability in respect of particularly
high Neuroticism or low Agreeableness needs to be actively managed and appropri-
ate action taken before the team situation deteriorates (e.g., removal of an individual
from the team). The skills that individuals possess provide a degree of restraint
on what is achievable in terms of group personality profile. However, encouraging
T-shirt shaped skill sets is likely to be a more appealing proposition to those with
moderate to high Openness to Experience (provided that this is expressed in the
appropriate facets) and will alleviate efforts to find an appropriate team composition.
Furthermore, owing to the importance of team stability as a critical success factor
of agile teams (see Chap.4 for details of success factors), efforts should be made to
keep a performant team together once a workable group profile has been established.
Indeed, often the symptoms of instability (e.g., the need to swap out a specialist to
other project teams) are merely a reflection of an inadequate distribution of skills
that should be managed over the longer term (e.g., training, on-the-job learning) and
this should accordingly be recognised as an entirely different management issue.

11.6.2 Myers-Briggs Type Indicator (MBTI)

The essence of the Myers-Briggs theory is that much seemingly random variation
in behaviour is in fact rather orderly and consistent and due to basic differences in
the way individuals prefer to use their perception and judgement [191]. Based on
extrapolations of Jungian theory (in particular the existence of four basic mental
models and the dominance of one of these in each individual) that were subsequently
operationalized in the form of a type indicator, it is claimed that experiences are
construed on the basis of preferences that determine interests, reactions, values,
motivations and skills.

The basis of the Myers-Briggs Type Indicator (MBTI) is the fundamental orienta-
tion towards the objective or subjective world (extraversion versus introversion), the
individual’s relation to that world in terms of rational or irrational functions (judging
versus perceiving) and the expression of one those as the dominant and the other
as the auxiliary function (sensing versus intuition and thinking versus feeling). In
spite of some inconsistencies in the original work of Jung [168], on which the MBTI
is based, a consistent set of measures has emerged that enables classification into
one of sixteen possible categories together with a numerical scoring of each type
to clarify preference. This notwithstanding, there is still some evidence that these
categories are not entirely independent of each other and that repeated takings of the
MBTI can result in different type classifications over time though this is acknowl-
edged amongst MBTI practitioners as type dynamics [102, 168, 205]. Moreover,
the MBTI appears to be incomplete failing to capture the Neuroticism factor that
was found to be fundamental in the FFM. That the MBTI is a typological (rather
than a dimensional) approach has also not gone unnoticed or without criticism. For

http://dx.doi.org/10.1007/978-3-319-16262-1_4
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example,whereas a dimensional approachmeasures a trait on a continuous scale (e.g.,
above average extravert), a typology makes a binary classification (e.g., extravert or
introvert). There appears, however, to be little evidence of a bimodal distribution of
preference scores [251]. Despite these reservations, the MBTI continues to enjoy
widespread support and usage and classifies individual preferences in terms of the
following four dichotomies:

• Extraversion (E)/Introversion (I). This describes the attitude towards operation
in the external world (e.g., action, people, objects) or the internal world (e.g.,
concepts, ideas) and is related to the notion of where an individual finds energy
(e.g., through interactions and activity or in solitude and reflection).

• Sensing (S)/Intuition (N). This dichotomy concerns how information is gathered
indicating a preference towards tangible concrete data (i.e., sensing) or discovery
of underlying principles and abstracted theories (i.e., intuition).

• Thinking (T)/Feeling (F). Based on data gathered, this function is concerned with
the manner in which rational decisions are made and whether there is a prefer-
ence for logic and consistency (i.e., thinking) or for harmony and consensus (i.e.,
feeling).

• Judging (J)/Perceiving (P). The final dimension, which represents an extension to
the original model, indicates which preferred function prevails in relation to the
external world based on either data gathering (i.e., perceiving) or data process-
ing (i.e., judging). Thus individuals will either assume a dominant or an ancillary
function (chosen from Sensing, Intuition, Thinking or Feeling) and employ their
dominant function in their primary work (i.e., external or internal) and their aux-
iliary function in the other world.

Figure11.4 illustrates the inherent ordering in the coding ofMBTI characteristics.
Beginning with where an individual prefers to get and direct energy, dominant infor-
mation gathering and auxiliary decisionmaking functions arise that are influenced by
lifestyle orientation. The injection of the lifestyle interpretation (proposed in order
to tackle perceived issues with the MBTI and establish a means of mapping it to the
FFM [168]) introduced in light of the previous discussion of the FFM, at this point

Fig. 11.4 The Myers-Briggs
Personality Model (Adapted
by Replacing Environment
with Lifestyle). Published
with kind permission of ©
Alan Moran 2015
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Table 11.1 Distribution of MBTI Personality Types in the US Population [43]

ISTJ (11–14%) ISFJ (9–14%) INFJ (1–3%) INTJ (2–4%)

ISTP (4–6%) ISFP (5–9%) INFP (4–5%) INTP (3–5%)

ESTP (4–5%) ESFP (4–9%) ENFP (6–8%) ENTP (2–5%)

ESTJ (8–12%) ESFJ (9–13%) ENFJ (2–5%) ENTJ (2–5%)

is a direct challenge to the existence of dominant and auxiliary functions, but one
that establishes a bridge between MBTI and FFM which will be returned to later.

Studies have repeatedly shown an over representation of certain personality
types in specific occupations (e.g., higher density of intuitive individuals in writ-
ing and art). In part this is based on a presumed underlying distribution of types (see
Table11.1) though the stability and validity of this has been questioned [168]). This
notwithstanding, amongst software engineers, there is a clustering of thinking prefer-
ences and a noticeable under representation of both sensing and feeling preferences
[36, 156, 223, 246, 276]. The most common types are ISTJ (alone accounting for
25% according to one study [14]) followed by INTJ and ENTP (which together
make up 50% of the personality profiles) though other similar studies have placed
INTP in third place and found a higher proportion of individuals with S and N in
IT settings in organisation that are innovative in nature [156]. Given the prevalence
of thinking judging types and the moderate mix of extraversion and introversion, it
would seem reasonable to expect an organisation with a strong IT focus to have a
majority of xSTJ types. Indeed, one study found that together ISTJ and ESTJ types
comprise approximately 65% of the types amongst system analysts in an insurance
organisation [246].

This points to the need to address the limitations of the most common person-
alities (e.g., capacity to grasp how tasks affect people and ability to understand
user requirements from non-technical perspectives). The solution, however, is not
to attempt to change personalities or remove individuals from the organisation, but
rather to ensure that at the group level a sufficient mix of types exist that complement
each other (e.g., add members to the team with the personality attributes that address
any perceived deficiencies). For example, one study of pair programming practices
demonstrated that MBTI diversity increased performance over control groups of
identical and polar opposite types [44]. Diversity of type also appears to promote
team cohesiveness though the results here are some more mixed [142].

As an aside, it would also appear that the positioning18 of an organisation in the
marketplace is important as this allows an organisation to better attract more appro-
priate individuals who are drawn to specific routine of work (e.g., solution develop-
ment, delivery andmaintenance versus product innovation, design and development).
It might, for example, suggest that a company with a clear agile identification may

18 Positioning in this context refers to the marketing notion of the association that springs to mind
when one thinks of attributes of a company (e.g., those organisations that are perceived to be
innovative).
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Table 11.2 Mapping of FFM Factors to MBTI Dimensions

FFM factor MBTI dimension Comments

Openness to experience Sensing-Intuition Significant and very strong
positive correlation

Conscientiousness Judging-Perceiving Significant and strong positive
correlation

Extraversion Extraversion-Introversion Significant and very strong
negative correlation

Agreeableness Thinking-Feeling Significant and strong positive
correlation

Neuroticism No correlation with any
dimension

find a more diverse range of personalities amongst its job applicants than one that is
associated with more conventional environments. The downside is that a significant
realignment of corporate strategy together with related activities (e.g., mergers or
acquisitions of companies of a very different character) may unsettle and disorient
a workforce which up to that point may have expressed preferences entirely well
aligned with the pre-existing corporate orientation.

11.6.3 Comparing FFM and MBTI

A detailed analysis of the relationship between FMM and MBTI [168] reveals that
there is a correlation between the factors of FFM and the dimensions of MBTI
though the latter does not accommodate Neuroticism.19 Table11.2 suggests that a
mapping of FFM andMBTI traits might be possible permitting anMBTI assessment
to translated into FFM terminology (e.g., an ENFJ is broadly speaking an extraverted,
open, agreeable and conscientious individual). These findings are consistent across
gender and rating systems (e.g., self versus peer) based on a sample of several hundred
individuals over a wide age range [168].

The link between FFM and MBTI does not negate the need for or relevance of
the other since the FFM is a purely descriptive framework and the MBTI attempts
in part to explain underlying premises and potential mechanisms behind personality.
The Jungian justification behind MBTI is, however, subject to criticism owing to
lack of empirical data supporting the dominance of preferences and the use of the
extraversion-introversion and judging-perceiving scales to determine dominant and
auxiliary functions. The models tend to align rather better if the judging-perceiving

19 The absence of Neuroticism in theMBTI is attributed in part to attitude of its authors to type only
valuable and positive traits (though this fails to explain why Emotional Stability, the opposite of
Neuroticism, was omitted) and the fact that this personality aspect does not feature in the underlying
definitions derived from Jungian psychology.
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dimension is interpreted in terms of a preference for structured or spontaneous
lifestyles and flexibility is employed when borderline preferences are taken into
account (e.g., when an assessment suggests that an individual may lie on the bor-
der of two or more MBTI categories). This notwithstanding, the mapping described
in Table11.2 enables access to the enormous body of knowledge accumulated dur-
ing MBTI studies (e.g., density of specific personality types in certain occupations)
allowing them to be interpreted in FFM terms. The best advice, therefore, when using
MBTI might well be to ignore its Jungian origins and interpret any findings in the
language of the FFM.

11.6.4 Preference for Agile

Given that certain personality types are disproportionally represented in specific
occupations, it is valid to ask whether or not there is a personality preference towards
working in agile environments [40–42]. Surprisingly there has been little research
conducted in this area and that which has been largely inconclusive because these
results are rather tentative, sensitive to sample size and some of the methodological
practices are questionable [26, 27]. Sadly, however, several core principles (e.g., fre-
quent delivery of software) are eliminated from this analysis in the mistaken belief
that they represent universally desirable characteristics and fail to distinguish agile
from traditional methods (this is particular unfortunate in light of analysis that shows
them to be coherent software engineering principles [239]). Elsewhere it is unclear
if the FFM factors are correctly aligned with agile culture (e.g., Openness to Experi-
ence is said to be aligned with “action oriented posture” although activity is a facet
of Extraversion). Finally, attempting to attribute variance in agile preference entirely
to personality is perhaps unreasonable so other factors are posited to account for
variations in preference (ironically these include delivery of software as a feedback
mechanism). What does, emerge, however, is the general impression that Extraver-
sion (esp. social awareness), low Neuroticism and moderate levels of Openness to
Experience all indicate a preference towards Agile. Though one might expect Agree-
ableness to correlate positively it would seem that group reflection and the dynamics
of self-organisation require some introspection (e.g., group reflection) and a willing-
ness to engage in a degree of discord and dispute in order to resolve issues within
the group [27].

11.6.5 Ethical Considerations

Ethics, concerned with values relating to human conduct and concepts of right and
wrong, is an important consideration when applying psychological models in the
workplace. Personality is a complex and subtle topic and despite significant advances
in research over the past decades, understanding of individual and groups behav-
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iours together with how traits relate to group dynamics and performance remains
incomplete. Furthermore, assessment instruments vary and may offer inadequate
explanations of psychological profiles (e.g., FFM assessment at factor rather than
facet level). Indeed, the Myers-Briggs Foundation specifically states that the use of
its test to make work assignment decisions or to provide career guidance is unethical
stressing that its tests identify preferences and do not imply competence, ability or
excellence nor should they be used to stereotype or label individuals (e.g., screening
job applicants). Similarly the adequacy of the Five-Factor Model for employment
selection purposes (and by implication role assignment for incumbent employees),
has also been called into question [230, 247]. On the other hand, psychological tests
administered to willing participants whose results are not communicated, knowingly
or unknowingly, to third parties are perfectly acceptable. Indeed, they provide a valu-
able opportunity for the individual to learn more about themselves including their
preferences, inclinations and development needs.

11.7 Management Implications

The agile principle that teams should be built around motivated individuals (see
Appendix A) appears rather optimistic given that most teams will contain individuals
whose motivation is not entirely aligned with the project objectives. This implies that
motivation is a management concern that must be addressed appropriately. Auton-
omy, team diversity and flexibility all impinge on motivation and commitment which
together demonstratively interact leading to enhanced performance wherein emo-
tional intelligence (e.g., management) provide a guiding hand. In fact, studies have
found that emotional intelligence facilitates exchange of information and decision-
making which in turn enhances team performance. These findings are attributable to
a study [97], that looks at a specific subset of emotional intelligence covering recog-
nition (i.e., ability to perceive emotions and understand their potential causes and
effects) and regulation (i.e., ability to manage one’s own emotional expressions and
those of others) and their impact on performance in software development projects.
The implications and challenges for management therefore can be summarized as
follows:

• Autonomy, a driver behind teamflexibility and a key element ofmotivation, should
be nurtured and fostered in order to enhance it. Concrete measures might include
permitting the team to select the most appropriate tools and technologies and
empowering them to determine what could be achieved by the project within the
broad guidelines laid downbymore seniormanagement. Therefore the challenge is
to ensure that appropriate controls are in place that prevent the teamdescending into
chaos and instability whilst balancing these against rigidity that would otherwise
stifle or impair creativity.

• Determine the optimal mix of autonomy (i.e., external, internal and individual)
in order to foster affective commitment and team performance. This might take
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the form of protecting the team from undesirable external influences (i.e., external
autonomy), ensuring appropriate decision-making models are in place within the
team (i.e., internal autonomy) and making sure that individuals continue to relate
their work with that of the rest of the team (i.e., individual autonomy).

• Team diversity should be promoted by ensuring variety in terms of specialisms,
background cultures and perspectives. This not only ensures that the team as a
collective possesses the necessary skills to achieve its goals, but also increases the
possibility of identifying creative solutions in the problem solving process. Thus
avoid highly specialised skills resulting in a division of work that reduces flexi-
bility and internal autonomy. It also helps to balance out individual shortcomings
from a personality perspective and builds up of redundancy through information
exchange and sharing of skills. Indeed, redundancy could be said to be an important
prerequisite for self-organisation and autonomy within teams [180, 256].

• Convey the importance that empathy plays in improving teamperformance (e.g., as
measured by delivery in shorter timeframes of products that are more functional).
This requires balance of views and diversity of opinion within the team and the
emotional ability to engage and identify with the needs of the customer. It may
help to increase awareness that individuals bring not only skills and knowledge,
but also feelings and emotions into the team and that these can be expressed to the
benefit of the team and the achievement of its objectives [143]. This necessitates
the creation of a safe environment in which trust can flourish enabling exchange
of experiences and opinions and the expression of feelings and emotions.

Improving motivation requires a focus on enhancing mastery and autonomy and
ensuring that these are matched (e.g., placing a low skilled individual in a highly
autonomous environment is detrimental to motivation). Individuals are encouraged
to initiate the journey to improved motivation by that which they perceive as being
valued or promoted by those whose respect they hold. This means that leadership
must imbue actions with meaning and act with integrity. Moreover, they agile man-
agers must facilitate this journey through encouragement and support and bemindful
of practices that may reverse motivational trends (e.g., use of external regulation or
introjection techniques). For example, individual financial bonuses are considered a
regressive measure when compared with the other tools available to a manager (e.g.,
promotion of self-endorsement of tasks or goal congruence, being autonomy sup-
portive). The focus must therefore be on identification and integration (see Fig. 11.2)
and the use of mastery and purpose to promote the former and autonomy to enhance
the latter. Indeed, it is autonomy that permits an individual to integrate values into
their own belief system and thus without it, management are actively inhibiting
motivation.

Turning attention to personality, the prevalence of xSTJ types reported by MBTI
studies in IT environments correlates positively with open, agreeable and consci-
entious individuals as suggested by the mapping to FFM factors (see Table11.2).
This hints at good preferential compatibility with agile approaches as indicated
by Fig. 11.3 despite the lack of a more detailed facet level explanation. The slight
leaning towards introversion amongst software developers and related roles
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(e.g., systems analysts) appears to be no cause for concern as an optimal mix requires
both introversion and extroversion neither of which is as directly related to social
interaction as common stereotypes would suggest. More relevant is addressing the
potential limitations of some common personalities such as the capacity to grasp
how tasks affect people and ability to understand user requirements, may benefit
from wider team diversity. That diversity is a strength would seem particularly to
be the case when a team is faced with challenging projects that require high qual-
ity, creative and innovative solutions [165] where apparently agile diversity thrives.
From amanagement perspectiveMBTI highlights the need for people skills amongst
managers in an organisation and suggests that greater diversity within agile teams
may be beneficial to overall team performance. Managers operating in high velocity
environments themselves require a degree of emotional intelligence in order to cope
with uncertainty in particular when it comes to strategic decision-making [76].

As indicated already agile managers need also to be aware of the potential
detrimental impact of some traits (e.g., high neuroticism, low conscientiousness or
agreeableness) and be prepare to take appropriate action. Moreover, given that some
elements of trust and cooperation that are important in agile cultures are facets of
Agreeableness not accounted for in the Thinking-Feeling type and that other factors
(e.g., Neuroticism) do not feature at all inMBTI, caution concerning an over reliance
on typologies is to bewarranted. Given the apparent widespread application ofMBTI
in Human Resources (in spite of ethical concerns expressed by the methodology) this
suggests that some decision-making in relation to Agile could be misplaced or ought
at least to be challenged.



Appendix A
Agile Manifesto and Principles

A.1 Agile Manifesto

We are uncovering better ways of developing software by doing it and helping others
do it. Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the
left more.

This statement is subject to copyright according to the terms laid out in [24].

A.2 Agile Principles

We follow these principles:

• Our highest priority is to satisfy the customer through early and continuous delivery
of valuable software.

• Welcome changing requirements, even late in development. Agile processes har-
ness change for the customer’s competitive advantage.

• Deliverworking software frequently, froma couple ofweeks to a couple ofmonths,
with a preference to the shorter timescale.

• Business people and developers must work together daily throughout the project.
• Build projects around motivated individuals. Give them the environment and sup-
port they need, and trust them to get the job done.

• The most efficient and effective method of conveying information to and within a
development team is face-to-face conversation.

• Working software is the primary measure of progress.
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• Agile processes promote sustainable development. The sponsors, developers, and
users should be able to maintain a constant pace indefinitely.

• Continuous attention to technical excellence and good design enhances agility.
• Simplicity—the art of maximizing the amount of work not done—is essential.
• The best architectures, requirements, and designs emerge from self-organizing
teams.

• At regular intervals, the team reflects on how to become more effective, then tunes
and adjusts its behavior accordingly.



Appendix B
Agile Techniques

The following list of agile techniques reflects those practices (and their interpretation)
most commonly encountered by the methodologies in this book. The list should not
be understood as exhaustive and we refer the interested reader to the primary sources
for more detailed descriptions and advice.

Technique Description
Agile Charting Cyclical representation of agile processes used to communicate intent

and solicit feedback within teams
Acceptance Test Formal and often technically verifiable statement of what constitutes

done in the form of a test that returns either success or failure. This
enables clarification of what is to be expected of a solution and is
related to unit testing (which is a form of white box testing that occurs
at a lower level) and automated practices such as test-driven
development

Behaviour-Driven
Development

Focus of testing on behavioural aspects that contribute most to
business value. Considered a refinement of Test-Driven Development
it bears several different nuances when specifying user stories (e.g.,
phrases them in given-when-then terms, drilling down to their core
purpose using the Kaizen style five why technique)

Burndown Charting Regularly updated display of project progress (usually in terms of
decreasing remaining effort)

Coding Standards Adherence to a common standard (perhaps verified by static and
runtime code analysis) throughout the codebase

Continuous
Integration

Continuous merging (and typically unit testing) of code contributions
into a shared repository in order to reduce integration hurdles and
provide feedback at the code commit level. The principles and
practices of continuous integration are detailed in [74]

Daily Build The practice of building and packaging the solution on a daily basis in
order to ascertain its technical deployment readiness. Whilst such
builds are often continuously integrated, this practice refers to the
making available of the emergent solution in such a form that
stakeholders can interact with it and provide timely and meaningful
feedback

(continued)
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Technique Description
Daily Standup Brief and focused daily meeting of all team members focusing on what

has been achieved since the last meeting, what is planned that day and
what is blocking work

Definition of Done Criteria list of what must be achieved in order to deliver an increment
though expression may find itself at the story or iteration level. This is
closely related to the Definition of Ready concept which concerns the
acceptance into an iteration of user stories based on verifiable criteria

Demonstration Presentation of the state of an evolving solution at the end of an
iteration in order to solicit feedback from stakeholders

Facilitated
Workshop

Structured workshop wherein team members work towards specific
goals with the support of an independent facilitator

Heterogeneous
Small Teams

Formation of teams, with preferably five to nine (this oft cited team
size number owes its heritage to [176]) co-located members
comprising of business representatives and solution developers, with a
preference towards generalists over specialists

Incremental Delivery Release into production environments of partial evolving solutions
throughout the project lifecycle

Information Radiator A dashboard concept presenting project relevant information at a
location to which project members naturally feel drawn (e.g., coffee
machine)

Kanban Pull based taskboard (with status swimlanes) where team members
assign tasks to themselves and use states to update progress (e.g., “In
Progress”, “Completed”)

Refactoring The restructuring of code internals in a manner that does not alter its
outward behaviour. Refactoring was first described in detail in [83]

Increment Planning Creation of high level (and often imprecise) plans based on available
knowledge

Modelling Creation of a conceptual design (e.g., process diagram) for the purpose
of discussion and gaining of consensus concerning a problem or its
solution

Iteration Planning Creation of detailed short term plans (typically based on user stories)
complete with estimates and priorities and derived from the increment
plan

MoSCoW
Prioritisation

Classification of priorities in terms of MUST, SHOULD, COULD and
WONT (in respect of the current timeframe!) and the accommodation
of contingency in planning

Pair Programming Working together of two solution developers on the same piece of
code at the same terminal often interchanging the roles of implementer
and reviewer

Planning Poker A variant of the Wideband Delphi method in which consensus is
sought during prioritisation by requiring participants to vote on and
discuss their priorities

Product Vision Formulation of a simple evocative statement that clearly states the
purpose of the product which the project is endeavouring to create

Prototyping Creation of a (possibly throwaway) mock to trial the design of a
solution or to better understand the problem

Retrospective Gathering of all team members to discuss lessons learned during the
last iteration with a view to identify and act on possible process
improvements. The definitive guide to agile retrospectives is [66]

(continued)
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Technique Description
Sustainable Pace Maintenance of normal working hours and the avoidance of

fluctuations and peaks (e.g., as project deadlines approach)
Test-Driven
Development

Creation of unit tests prior to developing solutions as part of a culture
of continual validation and verification. Test-Driven Development was
first elaborated on in [23]

Timeboxing Structured interval of time to segment and control activities
User Stories Formulation in simple narrative form of requirements together with

statements of what constitutes successful implementation (definitions
of done). Typically this is expressed in a statement of the form “as a
role ... I want to objective ... so that justification”

Iterative
Development

Traversal of the entire SDLC within a fixed timeframe with the aim of
producing tested and stable code that contributes towards the evolving
solution



Appendix C
DSDM Roles

C.1 DSDM Agile Project Management Framework Roles

C.1.1 Project Level Roles

See (TableC.1).

Table C.1 Agile project framework project level roles

Role Description

Business
Sponsor

This role, usually assumed by a senior business individual acting in an executive
capacity and with a strategic focus, is responsible for the formulation of the
business case and will assume ownership of the solution once it is delivered. Key is
the ownership of budget and accountability for return on investments (i.e., the right
project for the right price). This role provides funding, ensures effective decision
making and is the final point for escalation. In large organisations, this role may be
split amongst several individuals though in such cases a “first amongst equals”
ought to be determined in order to liase as a single point of contact with the project

Business
Visionary

This role sets and promotes the business vision by directing project activities
towards a solution that enables the benefits outlined in the business case and is thus
astutely aware of the organisational and operational impact of the project on the
organisation. Defining elements of this role include responsibility for alignment of
requirements with business vision, delivery of business change, ensuring that
incremental delivery thereof generates optimal value and overall fitness for
purpose. This role approves all changes to the prioritised requirements list (incl.
setting of key requirements), maintains a watch on business related risks, secures
business resources and ensures collabortion with business stakeholders and is the
final arbiter in team disputes. Unlike the sponsor, this role ought to be assigned to a
single individual

(continued)
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Table C.1 (continued)

Role Description

Project
Manager

This role is concerned with the day to day management of the solution
development environment and supports the planning undertaken by the team lead
and the solution development team. In essence this role is responsible for delivery
of project products within budget and subject to constraints and must manage,
control and track in order to ensure delivery of a fit for purpose outcome. The
project manager assumes responsibility for ensuring effective use of funds
provided to deliver the solution within agreed timescales, monitoring of progress,
risk management, resourcing of specialists as needed, communication to
governance authorities, together with a variety of soft duties (e.g., conflict
resolution, motivation, coaching). The project manager should not, however,
impede empowerment within the solution team and is therefore not responsible for
detailed planning, task assignment or related command and control functions

Technical
Co-ordinator

The technical coordination role is the technical equivalent of the Business
Visionary and is responsible for technical design along with consistency and
quality of solution development. This role must ensure the integrity and alignment
of the proposed solution design and its objectives (incl. compliance to standards
and technical fitness for purpose). Specific duties may include identification and
ownership of the technical architecture and environment (incl. identification of
risks), co-ordination of technical activities and the transition of the solution into
production, ensuring compliance in relation to standards, providing advice and
assitance in matters of non-functional requirements and resolution of technical
differences. Prior to its removal with the advent of the DSDM Agile Project
Framework, the Technical Co-ordinator also assumed responsibility for
configuration management

C.1.2 Solution Development Team Roles

See (TableC.2).

Table C.2 Agile project framework solution development roles

Role Description

Team
Leader

Playing a servant-leadership role, the Team Leader ensures full participation of
team members wihin their roles and empowerment scope, ensures that iterative
development and testing activities are conducted, assists in bring identified risks
to the attention of the project level roles together with a variety of facilitation
activities (e.g., daily stand-up meetings, reviews and retrospectives). There can be
fluid leadership character to this role which may be held by different (ideally
elected) individuals throughout the project

Business
Ambas-
sador

This role is selected from the business front line and has the capacity to make
decisions in the interests of the users of the solution. Whilst key high level
requirements are set out by the Business Visionary, this role is concerned with the
detailed requirements to be implemented at the timebox level. It lies with this role
to manage expectations, assess the evolving fitness for purpose and to validate
deliverables during testing (e.g., acceptance testing, providing realistic test
scenarios) together with the Solution Tester who verifies the solution and ensuring
training for those using the solution

(continued)
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Table C.2 (continued)

Role Description

Business
Analyst

This role is focused on the interface between business and technical domains and
ensures the consistency of the final solution in terms of how it services business
needs. In so doing, the Business Analyst ensures alignment of objectives and
proposed solution (an activity shared with the Technical Co-ordinator) and may
collaborate with others to create the Business Case. This role entails analysis of
functional and non-functional requirements in the context of the identification of
solution options (e.g., modelling, risk identification), facilitating communication
between business and technical partners and assessing the impact, fitness for
purpose and viability of solutions. An individual holding this role is likely to
possess the analytical skills required to capture business processes and
requirements (e.g., requirements engineering) and propose new designs for
business processes and organisational change. They should also be in a position to
assess the extent to which the proposed benefits have indeed been realised

Solution
Developer

This role translates business functional and non-functional requirements
requirements into a technical solution enuring in the process that standards are
ahdered to and that outputs are tested. A variety of other activities also fall under
daily development scope (e.g., modelling, quality assurance, reworking of solution
components in the light of new insights and changes)

Solution
Tester

The Solution Tester performs testing throughout the project and is primarily
concerned with verification of the solution. This role works together with the
Business Ambassador and Business Analyst who collectively are responsibility for
validation of the solution. Specific responsibilities include management and
execution of test scenarios and test cases, identification of testable acceptance
criteria, communication of test progress and ensuring adequate test coverage

C.1.3 Supporting Roles

See (TableC.3).

Table C.3 Agile project framework ancillary roles

Role Description

Business
Advisor

It is likely that this role will be a subject matter expert possessing highly specialist
knowledge that will be called upon by the Business Ambassador to advise or assist
in project decisions and activities. This role may engage in a wide variety of ways
(e.g., providing advice, consultancy or documentation, assessing or devising
solutions and tests)

Technical
Advisor

This role plays a similar role to the Business Advisor, albeit from a technical
perspective. The role may contribute in a variety of forms such as specialist
technical advice, operational insights, quality assurance or technical testing

DSDM
Coach

This role assists the team at a methodological level by advising and supporting
them in undestanding of the methodology, resolution of differences and conflicts
regarding project approach. As required, the Coach may influence the tailoring of
the process to project specific circumstances. This role requires a profound and
deep understanding of DSDM as well as how best to adapt it
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C.1.4 Workshop Roles

See (TableC.4).

Table C.4 Workshop roles

Role Description

Workshop
Owner

The owner funds the workshop event and sets the topic, parameters, objectives and
deliverables. Depending on scope, the Workshop Owner role is usually assumed by
the Business Sponsor, Business Ambassador or Team Leader

Workshop
Facilitator

The facilitator is responsible for assisting the group disucssion process and
ensuring that objectives are and that a safe environment for discussion exists and is
maintained. The facilitator ensures that the topic is clear and sufficiently well
defined, establishes the agenda, defines the workshop format and organises the
event (e.g., booking of faciltities, sending invites to the participants). A facilitator
requires good communication and listening skills, the ability to move a discussion
forwards, knowledge of when it is appropriate to intervene, tact and empathy with
the ability to build trust in the group. Of critical importance is the neutrality and
independence of the facilitator who must not be seen to be steering the group
towards a preferred or predetermined outcome. Therefore, the facilitator must
remain focused on the process and not the content even when (s)he has views or
opinions concerning the topic under discussion. Some agile commentators
recommend that briefly stepping out of the role of facilitator might be acceptable if
the facilitator has a view on the content. This, however, should be understood as a
facilitation issue which might reflect a conflict of interest or be perceived as a
source of bias. In such cases, it is always preferable to have used an independent
faciltiator chosen from outside the project stakeholder group

Workshop
Scribe

This optional role records the outputs of the workshop (e.g., objectives met,
decisions made, unresolved issues) and may support in the creation of models and
diagrams to support the group discussion

Workshop
Participant

The individuals taking part in the content of the disucssion must possess the
necessary skills and experience to be able to meaningfully contribute

Workshop
Observer

An observer may be present for reasons unrelated to the content or facilitation of a
workshop (e.g., auditor, trainee). Whilst in theory an observer neither takes part in
nor influences the discussion, there mere presence can have an effect on the group
which the facilitator must take account of and act accordingly

C.2 DSDM Agile Programme Management
Framework Roles

C.2.1 Programme Management Team

See (TableC.5).
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Table C.5 Agile programme management framework programme management team roles

Role Description

Business
Programme
Owner

This role represents the senior executive support for the programme and the
commitment to the realisation of its capabilities and benefits. It must provide
strategic oversight, be in command of the necessary resources and funding, ensure
alignment with business strategy, maintain relations with key stakeholders and be
the final arbitrartor of escalations and high-level issues

Business
Change
Owner

This role has remit over a specific business area and ensures the realisation of
benefits in that area without jeopordising the overall consistency of capabilities. At
the project level this role could be identified with the Business Sponsor who works
on details together with Business Change Agents. Thus alignment of benefits and
projects and ensuring that this remains so in the light of changes in the wider
business environment together with management of business area stakeholders and
responding to project level escalations all lie in the responsibility of this role

Programme
Manager

Delivery of the programme (incl. capabilities and benefits realisation mechanisms)
come under this role who must work together with project teams and Business
Change Owners to enable them to perform detailed planning and ensure that
benefits are realised respectively. Similar to Business Change Owner the
Programme Manager’s duties overlap with those of the Business Sponsor at the
project level if the tension between pursuit of project and programme levels goals
is to be resolved. A variety of duties are embodied in this role including
programme planning and risk management, dealing with stakeholders and
managing intra-project dependencies and conflicts

C.2.2 Capability Delivery Team

See (TableC.6).

Table C.6 Agile programme management framework capability delivery team roles

Role Description

Programme
Technical
Architect

This role ensures programme level consistency of technical details and
architecture. Similar to the project level Technical Co-ordinator duties generally
revolve around adoption of best practices and standards, resolution of
intra-project technical design issues (e.g., interfaces, dependencies) and
monitoring and controlling technical architectures and environments

Programme
Change
Architect

Linked to the Business Architecture Model, this role ensures its consistency and
clarity of understanding across the projects and adapts and changes the model
where appropriate

Stakeholder
Engagement
Co-ordinator

This role is engaged with stakeholders at all levels ensuring that they are
informed and on-board with the programme. This requires considerable
communication and diplomacy ensuring that stakeholders understand their roles
and remain committed to them

Project Teams All roles cited at the project level contribute directly to capability delivery and
are subsumed at this level in the programme role hierarchy
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C.2.3 Supporting Roles

See (TableC.7).

Table C.7 Agile programme management framework supporting roles

Role Description

Specialists Inevitably there will be on-demand need for the involvement of specialists in the
programme and this catch-all role encompasses their involvement in facilitating
and supporting the programme

Change
Agent

Frequently the enabling of a capability requires change to existing processes and
organisational culture before its benefits can be realised. In such cases, the
Business Change Owner may engage one or more Change Agents to implement
such changes

Programme
Support
Officers

The Programme Support Office comprises of individuals who ensure the smooth
operation of the programme by providing administrative support (e.g., templates,
handling of documents) thoughout. Note that these roles do not assume managerial
responsibility which resides primarily at the Programme Management Team level
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Five-Factor Model Facets

The Five-Factor Model (FFM), introduced in Chap. 11, describes a two-level hier-
archy of factors and their related facets which are listed for reference (TableD.1).

Table D.1 Factors and facets of the five-factor model

Factor Facet High descriptors Low descriptors

Extraversion Warmth Socialable with genuine
affinity towards others and
open demonstration of
positive feelings towards
them

Unlikely to reach out to
others and seen as distant or
reserved and perhaps
difficult to get to know

Gregariousness Find reward and stimulation
in the company of others

Overwhelmed by the
presence of a crowd and
prefers to be alone

Assertiveness Talkative and assuming of
leadership roles, taking
charge of and directing
others

Quiet and willing to let
other control the activities
of the group

Activity Energetic and vigorous
lifestyle with diverse range
of activities

Leisurely, even sedate and
relaxed, pace of life

Excitement-Seeking Need for high levels of
stimulation and comfort
with risk taking and
thrill-seeking

Overwhelmed by
commotion (e.g., loud
noise) and aversion to
thrill-seeking

Positive Emotions Positive mood and feelings
including happiness,
enthusiasm and optimism

Less prone to high spirits
and strong emotions

Agreeableness Trust Presumption of fairness,
honesty and
well-intendedness in others

Propensity to regard others
as selfish, devious and even
dangerous

(continued)
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Table D.1 (continued)

Factor Facet High descriptors Low descriptors

Compliance Candid, frank and sincere
in dealings with others
and unlikely to cheat

Guarded approach with
others with resistance
towards complete
openness and may
employ flattery

Altruism Willing to assist those in
need in which a sense of
self-fulfilment is achieved

May consider requests for
help as intrusive and be
perceived to look down at
others

Straightforwardness Distaste for confrontation
and willingness to
compromise even to the
extent of denying own
needs

May have a sharp tongue
and be willing to employ
intimidation to get own
way

Modesty Dislike for being the
centre of attention

May think highly of
oneself bordering on
arrogance

Tender mindedness Display of compassion
and sympathy and may be
moved by the pain of
others

Not strongly affected by
human suffering and may
possess a strong sense of
rational justice

Conscientiousness Competence Strong confidence in
ability to accomplish
things together with drive
and self-control

Pervasive sense of not
being in control of one’s
own life and prone to
misjudgement

Order Well-organised life
governed by routines and
schedules managed by
lists and plans

Perception of being
disorganised and
scattered

Dutifulness Strong sense of moral
obligation and
willingness to follow the
rules

Sense of being restrained
by rules and regulations
and may be perceived as
unreliable or irresponsible

Achievement-striving Striving for excellence
and a desire to be
acknowledged and
recognised

Satisfied doing just
enough to get by and may
be perceived as being lazy

Self-discipline Ability to commit
sustained effort and show
perseverance when
completing tasks

Propensity to
procrastinate or allow
oneself to be distracted
when trying to complete
tasks

Deliberation Cautiousness and
consideration ahead of
engaging in action

Lack of consideration of
alternatives and their
consequences when
undertaking tasks

(continued)
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Table D.1 (continued)

Factor Facet High descriptors Low descriptors

Neuroticism Anxiety High anticipation of danger
reflected in fear, nervousness
and tension

Overriding impression of
calm and fearlessness

Hostility Resentfulness and bitterness
when subjected to perceived
unfairness and feelings of
anger when things do awry

Impassive composure
indicative of someone who is
unlikely to become irritated
or irate

Depression Inhibition towards initiating
of activity driven by sense of
sadness and dejectedness

Strong sense of comfort with
oneself

Self-consciousness Heightened sensitivity
concerning what others think
of oneself and fear of
rejection or humiliation

Unlikely to feel nervous in
social settings and less likely
to assume that one is being
judged by others

Impulsiveness Difficulty in coping with
strong cravings and urges and
perhaps prone to binging or
hedonistic activities

Seldom tempted to
overindulge and not generally
subject to cravings

Vulnerability Feelings of panic, confusion
and helplessness in situations
of stress or pressure

Capable of clear and poised
thinking when in stress

Openness (to
Experience)

Fantasy Expressive and vivid
imagination (e.g., day
dreaming)

Finds comfort in facts over
fantasy

Aesthetics Appreciation of beauty in art
and nature and a perception
of value therein

Lack sensitivity and interest
in artistic matters

Feelings Good understanding of and
awareness of own feelings
born of intense emotional
experiences

Less aware of own feelings
and difficulty in articulating
and expressing emotions

Actions Counter the boredom of
routine by engaging in new
experiences

Reluctance to embrace
change and comfort found in
routine

Ideas Enjoyment in discovering and
debating new ideas

Preference of people over
ideas and a tendency to
discount intellectual exercises

Values Readiness to challenge
authority and conventions and
a capacity to cope with
ambiguity

Strong belief in security and
stability grounded in
traditional values
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Sematic conflict, 180
Six sigma, 140
Software configuration management, 177
Solution developer, 85, 91, 141, 177, 243
Solution tester, 85, 91, 141, 145, 243
Specialist, 116
Stakeholder engagement co-ordinator, 109,

116, 245
Sustainable pace, 239
Systems thinking, 26–29, 76, 184, 200, 207

T
Team leader, 145, 177, 218, 242
Technical advisor, 86, 91, 222, 243
Technical co-ordinator, 85, 91, 111, 119,

126, 141, 145, 173, 177, 242
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Technical debt, 28, 29
Terminator, 92
Test-driven development, 182, 184, 190,

207, 239
Testing

defect, 143
error, 143
failure, 143
principles, 144

Timebox
free format, 82
structured, 81

Timeboxing, 81, 239
Total quality management, 140
Tranche, 104
Transaction cost economics, 123
Trustee, 53

U
User stories, 239
Utility, 4

V
Validation, 140
Value

definition, 4
Verification, 140
VRIN, 43, 44

W
Warranty, 4
Waterfall, 9
Weighted Average Cost of Capital (WACC),

63
Workshop facilitator, 244
Workshop observer, 244
Workshop scribe, 244
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