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The Agile Manifesto was put forward in 2001, and several method instan-
tiations, such as XP, SCRUM and Crystal exist. Each adheres to some
principles of the Agile Manifesto and disregards others. This paper proposes
that these Agile Manifesto principles are insufficiently grounded in theory,
and are largely naive to the concept of agility outside the field of software
development. This research aims to develop a broad, three-tiered framework
of ISD agility based on a thorough review of agility across many disciplines.
The framework identifies the sources of agility, a classification of agile
activities, and the resources utilized by such activities.

The work described in this paper was motivated initially by a concern regarding the
lack of integrated and cohesive definitions of agile methods in information systems
development' (ISD). The formation of the Agile Alliance in 2001 and the publication

"The terms information system development and software development are used inter-
changeably for the purposes of this paper.
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of the Agile Manifesto (Fowler and Highsmith 2001) formally introduced agility to the
field of [SD. Those involved sought to “restore credibility to the word method” (Fowler
and Highsmith 2001). The Agile Manifesto presented an industry-led vision for a pro-
found shift in the ISD paradigm through 12 principles. The Manifesto and its principles
represent quite pioneering work in coalescing and extending the critique of formalhized
ISD methods over the past decade or so (Baskerville et al. 1992; Fitzgerald 1994, 1996)
and have been well received by practitioners and academics.

However, there are a number of critical issues in the field, all of which revolve
around a lack of rigor and cohesion.

»  Manydifferent definitions of an agile method exist. Researchers often use the same
term to refer to different concepts and different terms to refer to the same concept.
However, this is not surprising given that IS researchers cannot even reach con-
sensus on the definitions of the most basic terms such as information system,
method, and technique. In fact, Sharafi and Zhang (1999), Towill and Christopher
(2002), and Vokurka and Fliedner (1998) have explicitly illustrated this issue in the
case of the term agility.

+  Many different agile methods exist, such as eXtreme Programming (XP) (Beck
1999), dynamic systems development method (DSDM) (Stapleton 1997); SCRUM
(Schwaber and Beedle 2002); Crystal (Cockburn 2002b); agile modeling (Ambler
2002); feature driven design (Coad et al. 1999); lean programming (Poppendieck
2001), and perhaps even the rational unified process (RUP) (Kruchten 2000), all
categorized as agile by those that use them. Each of these methods focuses heavily
on some of the principles of the agile manifesto and ignore others completely, but
yet are portrayed by some not only as an agile method, but as the best agile method.

»  Some studies have advocated an a /a carte approach such as “XP Lite,” where an
existing agile method is “defanged” (Stephens and Rosenberg 2003) and a subset
method used. Others state that “the whole is better than the sum of its parts™ and
that agile methods are only beneficial when used in their entirety. However, cven
one of the main supporters of this notion has admitted that the system metaphor
concept in XP israrely, if ever, used (Fowler 2001), a sentiment felt by others in the
field (Khaled et al. 2004, Succi and Marchesi 2001). Thus, one could argue that,
strictly speaking, any team using XP in this way is not truly agile.

* At the other end of the spectrum, there are some, especially those using more
traditional ISD methods, who disregard agile methods, as unstructured, ad hoc,
glorified hacking.

»  Cockburn (2002a) even dismisses the existence of an agile method altogether,
claiming that it is something to which developers can only aspire, and that only
hindsight can determine whether an agile method was actually adhered to.

»  Finally, there is a perception among the purveyors of the agile method that all prior
methods were non-agile. Given that changing requirements were a problem
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identified over a quarter of a century ago (Boehm et al. 1984), and that methods
such as rapid application development were developed to handle such change, it is
obvious that some parts of these dated methods at least contributed to agility.
“Elements of agility can certainly be found in many processes, but as the saying
goes—one swallow does not a make summer” (Alleman 2002, p. 54).

One reason for such a lack of consensus in the literature is that the principles of
agility expressed in the Agile Manifesto (Fowler and Highsmith 2001) and the various
agile methods in existence lack sufficient grounding in management theory, organi-
zational theory, and indeed theory behind all the fields and disciplines which comprise
ISD. Consequently, the Manifesto does not consider the evolution of the concept of
agility in fields outside ISD. Agility is not a concept unique to software development.
Indeed it first appeared in the mainstream business literature in 1991, when a group of
researchers at the Jacocca Institute of Lehigh University introduced the term “agile
manufacturing” (Goldman et al. 1991). The industry-based report aimed to provide the
United States with a weapon to regain its pre-eminence in manufacturing, and described
the emerging agile principles being adopted by U.S., European, and Japanese firms as
being the way forward. Since then, manufacturing companies across many industries
have gained a competitive advantage from such an agile philosophy (Burgess 1994).

However, a review of the agile manufacturing literature indicates that even now,
those who study agile manufacturing are having the same problems as those studying
agile methods in ISD. There are many diverse and often contradicting definitions of
agile manufacturing; the concepts lack a theoretical grounding, and consideration is not
given to the differences between overall industry sectors and individual organizations
(Burgess 1994).

This suggests that the search for a definitive, all-encompassing concept of agility
may not be completed simply through an examination of agility in other fields. Rather
the answer it isto be found through an examination of the underlying concepts of agility,
namely flexibility and leanness (Sharafi and Zhang 1999; Towill and Christopher 2002)
which have much older origins. For example, lean thinking can be traced back to the
Toyota Production System in the 1950s with its focus on the reduction and elimination
of waste (Ohno 1988), the production of the Spitfire airplane in World War I (Childer-
house et al. 2000), and even as far back as the automotive industry in 1915 (Drucker
1995).

2 RESEARCH APPROACH

In summary, the research approach undertaken and completed thus far is as follows:

*  Anextensive literature review was carried out to understand the historical evolution
and maturation of the ISD field.

* An extensive literature review of agility was undertaken across a number of
disciplines such as manufacturing, finance, and organizational behavior. Again, the
objective of this review was to gain a better understanding of the historical
evolution and maturation of the agile concept.
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*  The output from the first two stages was used to produce an initial rough draft
definition and taxonomy of agility, including headings and subheadings. Criteria
for the taxonomy as a whole were that it should aim to be (1) of practical use and
practice-connected, (2) inclusive but at the same time parsimonious in its topics and
subtopics, (3) of minimal overlap, and (4) reasonably robust in accommodating
developments in the field.

3 FOR AND AGAINST A FRAMEWORK
FOR THE FIELD

The fields of IS and ISD have always drawn upon many others, such as computer
science, organizational theory, linguistics, political science and psychology (Adam and
Fitzgerald 1996; Ahituv and Neumann 1990; Avison 1996; Bariff and Ginzberg 1982;
Culnan and Swanson 1986; Hirschheim et al. 1994; Vogel and Wetherbe 1984).

It has also been argued that the field cannot be disciplined or controlled by any
imposed structure or paradigm, as in the Kuhnian model of scientific advancement,
because of its technologically dynamic nature (Banville and Landry 1989). The
emergence of agile methods such as XP and the tools such as automated acceptance
testing associated with these methods are examples of such dynamism.

A third argument against a common ground, framework, or theory is that a monistic,
single view would be restrictive, given the disparate backgrounds and pluralistic
interests of those involved in the field (Banville and Landry 1989).

In contrast to the arguments against, there have been many arguments in favor of
some unifying framework. For example, it has been argued that without such a frame-
work or underlying theory, a field may be driven by technology or the events of the day
(Weber 1987). It has also been said that a framework is needed so that researchers can
build upon the development of a consistent set of data, and avoid reinventing the wheel
(Grimshaw 1992). In addition, there is historical evidence of certain fields achieving
progress at the expense of others through the establishment of a core, theoretical
structure (Latour 1988).

A further argument in favor of some kind of framework and structure for a field is
that, without it, “progress 1s but a fortunate combination of circumstances, research is
fumbling in the dark, and the dissemination of knowledge is a cumbersome process”
(Vatter 1947 p. 31). For example, it has been shown how the production of scientific
factis characterized as a process of creating cognitive order, or some sort of framework,
out of disorder (Latour and Woolgar 1979).

4 THE PROPOSED TIERED FRAMEWORK
OF ISD AGILITY

In previous research, we have reviewed the literature on agility across many
disciplines (Conboy and Fitzgerald 2004a; Conboy and Fitzgerald 2004b; Conboy and
Fitzgerald 2004c), and have arrived at the following over-arching, generic definition of
agility:
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Agility is the continual readiness of an entity to rapidly or inherently,
proactively or reactively, embrace change, through high quality, simplistic,
economical components and relationships with its environment.

[t is beyond the scope of this paper to illustrate the detailed derivation of this definition.
However, we believe that it provides a rich enough basis to accommodate even very
complex method instances where “just enough method” requires quite a comprehensive
and detailed, formalized approach. We discuss and justify the phraseology of this
definition next.

4.1 Sources of Change

The definition of agility proposed above places the concept of change at its core.
In ISD, the emergence of agile methods has been put down to the need to handle change
(Cockburn 2002a; Fowler 2000; Fowler and Highsmith 2001). However, there is a
tendency in the field of ISD to over-concentrate on system requirements as the over-
whelming source of change. The rationale behind agile methods such as XP and
SCRUM is their ability to handle requirement changes, and not necessarily all of the
changes that an ISD team may have to face. Therefore, the first part of the framework
identifies a more comprehensive set of potential sources of change.

*  Customers: Changing customer requirements was the driving force behind most of
the methods proposed since the systems development life cycle. However, custo-
mers can be the source of other types of change. For example, a customer may
change meeting times with developers, may insist on different deliverables, or may
change budget allocations.

*  Technology: This can refer to the impact a change in hardware and underlying
software can have on the principal ISD project. An example would be a necessity
to upgrade from Windows 2000 to Windows XP midway through development.
However, technology also refers to the methods and processes carried out during
development (Schwalbe 2000; Shenhar and Dvir 1995). Furthermore, the
probability of change arising as a result of using a method depends on the “newness
ofthat method” (Williams 2002) and any inherent properties it possesses to remove
discrepancies between public and private rationality, i.e., varying interpretations of
the method and what it entails (Stolterman and Russo 1997).

*  Social Factors: This is an umbrella term that includes cultural, political, and other
similar issues that may drive change in an ISD project. For example, Schein (1965)
discusses the concept of the complex man, his motives and abilities. He has many
needs, arranged in a hierarchy of personal importance, but the hierarchy varies over
time. This may change in accordance with different project environments, teams,
methods and customers. Furthermore, a person’s work involvement may also
change in response to a change in these motives. For example, a highly skilled,
poorly motivated worker may be as effective and satisfied as an unskilled but highly
motivated worker. The implication for project managers is not that there is a single
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Figure 1. Sources of Change

method or strategy to adopt, but that the method must cater for and be adaptable to

a variety of abilities and motives which may emerge during the course of a project
(Carnall 2002).

Overhead: This refers to any changes imposed by management over and above the
ISD team. An example would be that a team within an international consulting
organization would be forced to abide by new policics.

Competition: This includes any changes imposed by the need to keep up with
competitors and competitor or substitute products (Sharafi and Zhang 1999).
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A team should analyze these sources of change and identify which are applicable
to them and which are not. Some will always be a source of change, such as customer
requirements. However, some depend on the context of the project. For example, a
team within a multinational consulting organization will incvitably be subjected to
overhead change, whereas an independent team of Web developers may not.

4.2 Classification of Agile Activities

Once an ISD team has identified the potential sources of change it faces, it can
conduct an analysis of the ability of its current or future activities to handle such change.
However, the literature on agility and its subclassifications is complex and often
inconsistent. There tends to be a lot of overlap between the concepts of agility,
flexibility, and leanness. At a conceptual level, the following broad classifications of
agility have been extracted from the literature:

*  Change Creation. Agility is not just the ability to adapt to change; it also refers to
the ability of an entity to positively impact its environment by initiating such
change itself (Gerwin 1993). This suggests that proactive steps may “not just
anticipate change, but may create it” (Piore 1989). 4dapt to implies that change is
the driving force and the entity’s actions are as a result of that force. Change
creation refers to a two-way process where the entity not only reacts to change but
can also influence it. In an ISD context, this refers to situations where the [SD team
is the primary instigator of change, as opposed to a team that is usually passive and
change originates from the customer or from levels higher in the organization.

*  Pro-action: Golden and Powell (2000) discuss the contrast between proactive and
reactive flexibility. This concept recognizes the fact that an entity is not helpless
while waiting for change to occur and that steps can be taken in advance of change
as well as in response to it. The simple example of periodic inspection and preven-
tative maintenance of equipment is a proactive approach to combating machine
failure, as opposed to repair and replacement of equipment after failure, which is
a reactive one (Gerwin 1993). Proactive versus reactive strategies have also been
described as offensive versus defensive strategies (Golden and Powell 2000) and
initiative versus response (Goldman et al. 1995). In an ISD context, this is where
the ISD team takes actions to elicit changes before they actually occur. Prototyping
is a prime example of this. Delaying decisions and staging the investment of
resources are also examples of pro-action.

*  Reaction: Reaction is the most commonly used interpretation of agility, defined as
the ability to adapt to change. Even within this relatively simple component of
agility, there exist different notions as to what it represents. For example the
distinction between defensive and offensive strategies raises the issue that, after
change occurs, not only can an entity attempt to return to its original state, but it can
take advantage of the change to place itself in a better position (Golden and Powell
2000). Adapr to implies that an entity is homeostatic, and that its only objective in
the face of change will be to return to its original state. Embrace implies that the
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entity may not only try to return to its original state but may capitalize on the
change and improve on its position, hence the use of the term in the earlier
definition. Reaction in an ISD context refers to the actions taken by the ISD team
In response to a change.

*  Learning: Although a lot of the earlier concepts such as pro-action and reaction
indicated a large overlap between flexibility and agility, the concept of learning
seems to make a distinction between them. Agility assumes that change is
continuous, and embracing it is an ongoing activity. Furthermore, an agile entity
should learn how to be more creative, proactive, and reactive over time. This
assumption was laid down n the key contribution of Goldman et al. (1995), who
described agility in general terms as “a continual readiness to change.” The
flexibility literature makes no reference to continual change as opposed to a once-
off change. Learning in an ISD context is where the project team learns from the
change process so as to be more creative, proactive, and reactive during the next
cycle.

One component often discussed in the literature on agility, but that does not form
part of this proposed framework, is robustness. Hashimoto (1980; see also (Hashimoto
et al. 1982) refers to robustness or resilience as a component of flexibility and agility.
Robustness or resilience is the ability to endure all transitions caused by foreseen or
unforeseen changes, or the degree of change tolerated before deterioration in perfor-
mance occurs without any corrective action (Hashimoto 1980; Hashimoto et al. 1982).
This concept indicates that in order to be truly flexible, an entity must not only be able
to adapt to change by taking steps, but must also be able to embrace change by taking
none. However, this framework does not include robustness as a component of agility.
We believe this is justifiable since robustness is not an activity in itself but is a product
of pro-action. In other words, proactive activities, if done well, should reduce the need
to react. The less reaction required, the higher the level of robustness.

Activities can be analyzed under each of the four classifications of agility outlined
above to see how they can contribute to the overall agility of the ISD team. These
classifications can be combined with the sources of change identified in section 4.1 to
allow a more thorough analysis of activities (see Figure 2)

The framework is not populated as the contents will depend on the specific ISD
project and the reason for using the framework. Creative, proactive, reactive, and
learning activities can only be aligned with the various sources of change once the
project manager has identified the relevant sources of change and subcategories of
change applicable to the specific project.

4.3 Resource Utilization

Leanness has been defined as the elimination of waste (Naylor et al. 1999; Ohno
1988; Womack et al. 1990) and doing more with less (Towill and Christopher 2002).
Different authors have conflicting opinions regarding the benefits and drawbacks of
using a lean approach. However, there is a general consensus that such an approach
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Figure 2. Classification of Agile Activities

advocates the utilization of all resources and no unnecessary resources are maintained
(Naylor et al. 1999; Ohno 1988; Towill and Christopher 2002; Womack et al. 1990).
Some believe that although agility exhibits similar traits to leanness in terms of sim-
plicity and guality, the literature has identified one major difference in terms of economy
(Young et al. 2001). Ultimate leanness is to eliminate all waste. Agility requires waste
to be eliminated, but only to the extent where its ability to respond to change is not
hindered. This does not remove the need to be economical, only lower its priority.

I[dentifying and handling change, or in other words being agile, requires resources.
The development team faces the task of dealing with change while minimizing the cost,
time, and diminished quality required to do so. Figure 3 represents this notion. The x-
axis measures the parameterized number of changes identified and fulfilled, the
parameter depending on the source of change (refer to Figure 1). For example, the x-
axis could be measured by the number of requirement changes, the staff turn-over count,
or the number of policy changes introduced. The resources required to fuel the
identification and handling of these changes, namely cost, time, and defects, are
represented by the y-axis.

This part of the framework dispels the notion that an activity can be labeled as
completely agile or non-agile. It depends on the context in which it is used. For
example, prototyping is a proactive approach to eliciting customer requirements. The
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Figure 3. Resource Utilization

cost of developing a prototype and the amount of time taken to run a prototyping session
must be weighed against the number of requirements usually elicited by such sessions.
Given the law of diminishing returns, running too many sessions will be very costly, but
the average number of requirements elicited per session will fall. Therefore, conducting
prototyping sessions only contributes to agility if done in moderation. In Figure 3, iftoo
many prototyping sessions are run, the line will rise from L, to L,. The ideal target is
to move the line closer to L, where there are a large number of requirements identified
and handled for the relatively small amount of resources used

A limitation of this part of the framework is the subjective nature of some of the
metrics used. Furthermore, it is difficult to estimate the resources utilized by an ISD
activity before it takes place and impossible to predict the number of new changes
identified as a result. Only in hindsight can the resources utilized be justified by the
number of changes elicited and handled. This indicates that there is some element of
truth in Highsmith’s (1999) notion that only hindsight can determine whether an agile
method was actually adhered to.

S IMPLICATIONS OF THE FRAMEWORK

5.1 In Practice

It is expected that the framework can be used to remove a lot of the inconsistericies
in the interpretation and use of agile methods. For example, a developer who believes
that agile is a purely reactive capability can see where his/her ideas fit with other, more
comprehensive interpretations.
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Also, the framework can be used to compare and contrast agile methods with each
other, or even with more traditional approaches to determine their true agile content. An
ISD team may not necessarily pick the method that ticks the most boxes in the matrix
(Figure 2) but may pick the method that best handles the select sources of change that
their project may face. Logically, therefore, it can also be used to identify gaps where
they have identified sources of change to which they are prone but against which they
are not protected.

The various components of agile methods can be individually analyzed, using the
framework as a lens. For example, pair programming is proactive in terms of staff turn-
over in that it provides overlapping skills between developers should one decide to
leave. It is also reactive with regard to errors, where two pairs of eyes are better than
one at finding and resolving such bugs (Auer and Miller 2002). Such an individual anal-
ysis is useful to ISD teams who wish to adopt an a la carte approach to agile methods.

The framework can also be used for training purposes. The team can be made
aware of the metrics that are important in terms of agility, such as cost and time
reduction and defect prevention.

Finally, the framework can be used retrospectively to determine the agility of an
ISD team in hindsight. This is in the same vein of thought as Highsmith’s claim that
only hindsight can determine whether an agile method was actually adhered to. An
analysis can be done to ensure that the correct sources of change were anticipated and
that the activities carried out to handle that change had the desired effect.

5.2 In Research and Education

First, the framework is at a relatively higher level of abstraction than most other
frameworks of agility, both within ISD literature and outside it. As a result, this
framework may provide a foundation to connect other pieces of work which adopt a
narrower interpretation of agility. For example, it may allow a researcher who has only
focused on the reactive aspect of agility to extend his’her work to the other components
such as creation, pro-action, and learning. A big picture view tends to invite the
insertion of those pieces that may be missing, or the extra detail that might be needed
for a particular purpose or group.

Second, to the extent that a big-picture dialogue is facilitated, it may point to areas
of uncertainty and areas where there is a need to know more. For example, a Ph.D. stu-
dent might use the framework as a top-level roadmap in searching for areas of concern.

Third, this framework is based on literature from many disciplines. This may
provide support to researchers who wish to extend this further through divergent
research, which draws upon scholarship among different disciplines to address real-
world needs (Brown 1992). It may encourage linking with and thinking about other
related areas. It facilitates convergent research, developing clearly defined, specific
lines of enquiry to validate promising hypotheses. Thus, where divergent research aims
to incorporate the big-picture view, the framework may be of value.

By synthesizing the literature and concepts of agility into sources of change, agile
classifications, and resource utilization, there may be an opportunity to increase
awareness of how important all three are to the overall agility of an enterprise.
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Finally, this framework may be applicable outside of the field of ISD to areas such
as manufacturing where the same problems regarding inconsistency persist.

6 FUTURE WORK

The next stage of this research is a Delphic survey of leading academics and
practitioners in the field of ISD, with a view to testing the three parts of the framework.
This will be done by circulating this paper to the aforementioned individuals, and
inviting their feedback. The framework will then be revised, based on the feedback
from this survey.

Also, once this framework has been refined after practitioner and academic
feedback, the next step will be to refine and elaborate the framework. For example, the
sources of change may be broken down into a more comprehensive and detailed list of
ISD-specific components.
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