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Agility in information systems development has recently received a considerable amount of attention. It is seen as a radical
response to the difficulties organisations face when following a rigid traditional software development approach in the
context of constantly evolving requirements in an increasingly competitive business environment. Although practiced in
industry for years, agility is still an elusive concept and researchers have only just started to conceptualise it. This paper
reviews literature on how software engineering accounts for agility by delineating agile and traditional methodologies. Mo-
tivations for agile methodologies, given by information systems literature are reviewed and attempts of conceptualising
agility are presented. The theoretical underpinnings used by researchers to conceptualise agility are found to be very di-
verse and range from military, manufacturing, complex adaptive systems theory to information technology innovations and
organisational learning. Finally a novel way of investigating agility is briefly presented by linking it to the new socio-

technical view on systems development.

Introduction

The highly competitive business environment organisations
operate in is characterised by constant change. In order to
manoeuvre through or even take advantage of the turbulences
created by internal and external change factors, organisations
are increasingly confronted with the need to respond and
adapt in a quick and resourceful fashion — they need to be
agile (Mathiassen & Pries-Heje, 2006). Information technol-
ogy (IT) has a crucial, and at the same time ambivalent role
with regards to agility: it can be an enabler and a disabler
(van Oosterhout ef al., 2006). While a malleable and simple
IT infrastructure may support an organisation in its attempts
to reconfigure its capabilities and business processes in order
to take advantage of expected and unexpected turbulences, a
rigid and complex IT infrastructure may hinder those efforts.
Organisations developing software or software-supported
products face additional challenges, as not only their IT infra-
structure, but also their software development processes need
to be agile (Mathiassen & Pries-Heje, 2006).

As a reaction to numerous problems with traditional informa-
tion systems development (ISD) approaches, new methodolo-
gies incorporating agility have emerged and recently received
a considerable amount of attention within the fields of soft-
ware engineering and information systems (IS). A catalyst
was the publication of the Agile Manifesto (Beck et al.,
2001), which lays down the main values of agility from a
practitioners’ point of view. The first part of this literature
review introduces what agility in ISD is. Then follows a dis-
cussion of the main motivations for agility as identified in the
literature. In the third part different attempts of conceptualis-
ing agility are put forward. Finally a conclusion is presented,
which reflects on the reviewed literature and proposes direc-
tions for further development.

What is agility in ISD

New and rather unorthodox ISD approaches emerged at the
end of the 1990s and indicated the beginning of a new era, a
‘post-methodology era’ (Avison & Fitzgerald, 2003), or bet-
ter a post-traditional-methodology era. Those new approaches
were informally referred to as lightweight approaches to dis-
tinguish them from the traditional, well-established, heavy-
weight engineering methodologies they sought to challenge
(Fowler, 2006). Although the lighter methods, among which

the most prominent were and still are Extreme Programming
(Beck, 1999) and Scrum (Schwaber & Beedle, 2001), had
different emphases and priorities, they shared a set of com-
mon principles, which were expressed by their proponents, a
group of independent practitioners, in the coining of the term
agile for their methods and in the subsequent publication of
the Agile Manifesto:

“Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation
Responding to change over following a plan”

(Beck, 1999)

Although the Agile Manifesto gives evidence of when a
methodology may call itself agile and when it may not, it
does not actually define the term. In fact, there does not seem
to be a generally accepted definition of agility in literature
(Conboy & Fitzgerald, 2004). However, as agile methodolo-
gies are a countermovement to traditional methodologies,
reviewing how software engineering literature delineates both
approaches in terms of process, product and people, presents
an insightful picture of agility and yields an implicit defini-

tion.

Process

A process, in the context of an ISD methodology, defines a
strict sequence of phases and a specific set of conditions that
need to be met before moving on to the next phase (Boehm,
1988). Traditional methodologies are fully specified and
steered by a statistical process control model (Humphrey,
1988). Different aspects of the process are measured and used
as input to stabilize the process and make it repeatable, so that
it delivers the same result when executed repeatedly, as with
industrial processes. In contrast to traditional approaches ag-
ile processes are adaptive and follow an empirical process
control model (Schwaber & Beedle, 2001). The loosely de-
fined agile process is steered towards a desired end by con-
stantly assessing and redirecting the process, without aiming
for repeatability, as the environment is assumed to be volatile.

People

Traditional methodologies define roles for project members,
for example analyst, developer or tester (Fowler, 2005).
Those roles and their associated fully specified tasks drive the
project forward, from one phase to the next. A good process
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is seen as the critical success factor (Humphrey, 1988). Agile
methodologies are different; they do not regard the process,
but the people, who work as a team to achieve a desired out-
come, as crucial for success or failure (Cockburn &
Highsmith, 2001). A premium is therefore placed on the ex-
cellence and superior capabilities of the project members to
thrive in the uncertainties of an adaptive process. However, as
Boehm (2002) cynically points out almost half of all software
developers are below average. Another peculiarity of agile
methodologies is the strong collaboration with customers.
While traditional methodologies limit direct contact to and
collaboration with customers to the early upfront specifica-
tion of the requirements, agile methodologies aim to have a
customer as a permanent member of the team (Baskerville ef
al., 2006, Beck, 1999, Schwaber & Beedle, 2001). It is diffi-
cult however, to convince a client organisation to give away
an employee with high domain knowledge and enough au-
thority to push decisions as Nerur ef al. (2005) point out.

Product

Traditional methodologies aim at delivering at once at the end
of a project a fully-fledged product, which hopefully meets
the set out specification. Agile methodologies are different;
they frequently deliver working software to the customers,
who see immediate benefits and are given the opportunity to
reprioritise their requirements and to propose new ideas for
further development (Beck, 1999, Schwaber & Beedle, 2001).
The product is delivered quickly in a base version and then
growing in an organic way (Truex ef al., 1999).

Delineating agile and traditional methodologies using litera-
ture by the creators of agile methodologies (Beck, 1999, Beck
& Andres, 2005, Cockburn, 2002, Cockburn & Highsmith,
2001, Fowler, 2005, Schwaber & Beedle, 2001) conveys a
somewhat uncritical view towards the new approaches and
their advantages. A more balanced view is given by Boehm
(2002), who argues that both traditional and agile methodolo-
gies have their ‘home grounds’, in which they perform best.
Nerur et al. (2005) also take a more unbiased stance towards
agile methodologies and point at challenges and problems
ISD organisations face when they adopt the agile approach.

Motivations for agility

Literature by creators of agile methodologies often very
broadly identifies change as the key motivation to be agile
(Beck, 1999, Cockburn & Highsmith, 2001). The IS literature
on system development is richer and identifies various push
factors for agility, which are all directly or indirectly related
to a mismatch of traditional methodologies with modern or-
ganisations.

Traditional rational software design processes, as Parnas &
Clements (1986) argue, can hardly be strictly followed. They
are too idealized and do not reflect the inherent uncertainties
of our world and the limitations of human mental capacity.
However, it can be tried to follow a rational process as
closely as possible and where workarounds or deviations
from the ideal process are needed, the required intermediate
results can be faked. This argument is supported and en-
hanced by Nandhakumar & Avison (1999) who contend that
traditional rational ISD methodologies are merely a
‘necessary fiction’ to simulate being in control of a world full
of uncertainties, in which improvisations and workarounds
are an ongoing practice and exist tacitly within the rational
methodology. These workarounds and improvisations can be

seen as ‘amethodical’ (Truex et al., 2000) agile practices
which have always existed within traditional methodologies.
They have just been distilled and moved into the foreground
by agile methodologies as Pries-Heje et al.(2004) indicate.

Truex et al(1999) see the fast moving business climate
driven by globalisation and technological advances as factors
undermining the stability of an organisation. Organisations
are in constant motion, they are ‘emergent’. This transforma-
tion of the nature of an organisation has implications on IS
and redefines the way how IS need to be developed. It is ar-
gued that systems must evolve with their organisational envi-
ronment and as a result systems must be under constant de-
velopment. Users are provided with systems as soon as possi-
ble and then the systems grow organically, while virtually
being in perpetual development and maintenance. Such a de-
velopment model can hardly be realised with conventional
traditional ISD methodologies as long-term planning and me-
ticulous up-front specification are not possible. Agile method-
ologies however, fit such a development model as they regard
organisations as complex adaptive systems with emergent
properties (Highsmith & Cockburn, 2001). The ‘emergent
organisation’ can thus be seen as a push factor for agility in
ISD.

Technological characteristics have changed in the last dec-
ades, from monolithic mainframe computers to the distributed
nature of the internet. Agility in ISD is often associated with
the rise of the internet (Aoyama, 1998, Baskerville et al.,
2003, Baskerville ef al., 2006). The effects of the internet on
ISD are visible in two dimensions - on the one hand as a busi-
ness driver in the form of a reduced time-to-market, on the
other hand as a technological driver, which has brought about
a novel technological platform and provided developers with
tools to quickly develop applications. In fact Baskerville et al.
(Baskerville et al., 2003) note that ISD for the internet, has
led to a strong dependence of developers on tools, which is
somewhat in contrast to the Agile Manifesto, which plays
down the importance of tools.

Higher-order agility, such as ‘enterprise agility’(Overby et
al., 2000), i.e. ‘the capability of quickly sensing and respond-
ing to change’, can also be identified in the literature as a
driver for agility on a lower level, i.e. the IS production level.
Overby et al. (2006) argue that the responding capability can
be improved by rapid and cost-efficient systems development.
Agile methodologies match these systems development char-
acteristics better than traditional approaches and can be seen
as an enabler for enterprise agility.

Conceptualisation of agility

Although chief information officers strongly feel they need
agility, their notions of agility differ and they have difficulty
pinning down the term (Schrage, 2004). A reason for this can
be seen in the missing theoretical underpinning of agility in
ISD as Conboy & Fitzgerald (2004) point out. Theory in ISD
has historically had problems keeping up with best practice in
industry (Fitzgerald, 2000). In the case of agility this seems to
be validated once again. Slowly, however theory tries to catch
up with practice as scholars embark on conceptualising agil-

ity.
Conboy & Fitzgerald (2004) try to broadly conceptualise agil-

ity by drawing from manufacturing and systems thinking. By
combining principles of flexible and lean manufacturing they
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propose a definition of agility:

“...the continual readiness of an entity to rapidly or inher-
ently, proactively or reactively, embrace change, through
high quality, simplistic, economical components and rela-
tionships with its environment”.

The underlying aim of agility in ISD is identifying and cop-
ing with change, according to Conboy & Fitzgerald (2004).
They propose an agility framework for ISD organisations,
which identifies four main activities in regards to handling
change: ‘creation’, ‘proaction’, ‘reaction’ and ‘learning’.
Accordingly, an agile ISD organisation is supposed to handle
change as early as possible by actively creating change and
proactively eliciting change. Being surprised by change and
having to react to change is to be avoided. The learning activ-
ity aims at improving the change handling capabilities over
time. A similar avenue is taken by van Oosterhout et al.
(2006), who enhance the concept of flexibility to define agil-
ity as having the capacity to quickly respond to familiar and
unfamiliar changes. The definition of agility given in Ooster-
hout et al. (2006) is however at enterprise-level and not as in
Conboy & Fitzgerald (2004) at process-level. An agile IT-
infrastructure facilitated by agile ISD is seen by van Ooster-
hout et al. (2006) as an enabler for higher-level agility.
Fowler (2005) calls for prudence in terms of drawing analo-
gies between manufacturing and ISD as Conboy & Fitzgerald
(2004) and van Oosterhout et al. (2006) do, since manufac-
turing and its underlying scientific management paradigm
have historically brought many problems into the ISD do-
main, such as a strict separation of design, implementation
and test for instance.

A different and rather unorthodox approach to conceptualise
agility in ISD is taken by Adolph (2006). He draws on mili-
tary literature, in which a fighter pilot is regarded as agile and
as likely winner of an air combat, if she runs an ‘observation,
orientation, decision and action (OODA) — loop’ faster than
her opponent. Accordingly, development teams that can ori-
ent themselves quickly and make fast decisions in times of
uncertainty, will be able to take better action and will be more
likely to survive in the fast-paced business world. A corporate
culture facilitating agility is presented in terms of the German
Blitzkrieg, where the principles of ‘Einheit (unity or trust)’,
‘Fingerspitzengefiihl (skill or expertise)’, ‘Austragstaktik
(intent)’ and ‘Schwerpunkt (vision)’, are claimed to help an
agile team to thrive in an uncertain and unpredictable envi-
ronment.

Highsmith & Cockburn (2001) argue that agility in ISD is
based on the worldview that organisations are complex adap-
tive system. That thought is taken up by Meso & Jain (20006),
who describe the concept of agility by mapping agile prac-
tices to complex adaptive systems theory principles. Espe-
cially phenomena like emergent requirements, growing sys-
tems or self-organising teams find a strong theoretical foun-
dation in the rich and well-developed literature on complex
adaptive systems theory.

Lyytinen & Rose (2006) make a case that agility in ISD can
be conceptualised as having the dynamic capability to bal-
ance the organisational learning concepts of exploration and
exploitation in order to match the level of innovation and
speed required within the ISD process. Speed and innovation
are seen as conflicting goals. During exploration ISD organi-
sations sense and adopt innovations from organisations de-

ploying their products and from organisations delivering base
technologies. During exploitation ISD organisations strive to
speed up their delivery process by incorporating and adapting
the acquired innovations. As agility is often associated with
speed, Lyytinen & Rose (2006) argue that agile ISD method-
ologies (Beck, 1999, Schwaber & Beedle, 2001) may im-
prove the exploitation capabilities of an ISD organisation, but
are of little help to drive exploration. A contrasting view is
provided by Vinekar et. al. (2006), who regard agile method-
ologies as appropriate for supporting the exploration ambi-
tions of an ISD organisation, which take place in a volatile
environment. Traditional methodologies are associated with
exploitation activities, which are assumed to be executed in a
stable environment. As an organisations’ environment can
have both, fast changing parts and relatively more stable
parts, they propose an 'ambidextrous' ISD organisation, which
has agile development units as well traditional development
units.

Conclusion and reflections

Early research in and descriptions of agility in ISD have pre-
dominantly come from the discipline of software engineering
and from practitioners, who saw the short comings of the
traditional highly formalised methods in a changed and
highly accelerated business world. The first publications
about agility in ISD were a novel combination of best prac-
tices based on simple values (Beck, 1999, Beck et al., 2001,
Cockburn & Highsmith, 2001, Schwaber & Beedle, 2001).
Many of those best practices and values are rooted in the so-
cial sciences and are not of a technical nature. The movement
from traditional formalised ISD to agile ISD can therefore be
seen as an interpretivist one (Casey & Brugha, 2005). Re-
cently IS research has taken up agility in ISD and made at-
tempts to ground it in theory. The range of theoretical links
and underpinnings is very diverse and includes military
(Adolph, 2006), complex adaptive system theory (Meso &
Jain, 2006), flexible and lean manufacturing (Conboy & Fitz-
gerald, 2004) and organisational learning and IT innovation
(Lyytinen & Rose, 2006). IS research on agility in systems
development has just started and the concept is still elusive.
Further efforts are needed to enhance existing IS research
topics to accommodate agility in systems development or to
link agility in systems development to enduring IS themes,
such as the new socio-technical approach to systems develop-
ment for instance.

The author sees strong similarities between the agile ap-
proach to systems development and the new socio-technical
view on systems development. In agile ISD, system develop-
ers and users find themselves within a continuous feedback
loop, try to make sense of the changing organisational envi-
ronment and do not believe in objective pre-specifiable re-
quirements. Users participate in the agile design process as
much as developers. They are encouraged to feed back new
requirements and ideas while the system is incrementally
growing. Systems in agile ISD are in an ongoing state of de-
sign, as the traditionally separated activates of analysis, de-
sign and implementation are practically merged and executed
in very short cycles (Beck, 1999). The new socio-technical
view on systems development similarly stresses that systems
are to be designed and shaped ‘in-use’ (Lin & Cornford,
2000) and are to co-evolve with ever changing work practices
(Berg, 1999). Also Ciborra’s (2002) notion of ‘hospitality’
can be found in the agile approach to ISD. Users and devel-
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opers align themselves with the growing systems. They de-
cide in the context of the current situation with no meticulous
long-term plans and formalisations imposed on them and they
have the ‘negative capability* (Ciborra & Lanzara, 1994,
quoted in Ciborra 2002) to thrive in uncertainty. It is thus
very surprising that scholars have not yet drawn from socio-
technical literature to explain and conceptualise agility in
ISD.
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