Towards a Framework for Using Agile Approaches in
Global Software Development

Emam Hossain"3, Muhammad Ali Babarz, and June Verner’

"' UNSW-NICTA, Australian Technology Park
Sydney, Australia
Emam.Hossain@nicta.com.au
? Lero,University of Limerick
Castletroy, Limerick, Ireland
malibaba@lero.ie
3 School of Computer Science and Engineering, UNSW
Sydney, Australia
jverner@cse.unsw.edu.au

Abstract. As agile methods and Global Software Development (GSD) are be-
come increasingly popular, GSD project managers have been exploring the vi-
ability of using agile approaches in their development environments. Despite
the expected benefits of using an agile approach with a GSD project, the overall
combining mechanisms of the two approaches are not clearly understood. To
address this challenge, we propose a conceptual framework, based on the re-
search literature. This framework is expected to aid a project manager in decid-
ing what agile strategies are effective for a particular GSD project, taking into
account project context. We use an industry-based case study to explore the
components of our conceptual framework. Our case study is planned and con-
ducted according to specific published case study guidelines. We identify the
agile practices and agile supporting practices used by a GSD project manager in
our case study and conclude with future research directions.

Keywords: Agile approaches, Global Software Development, Case study.

1 Introduction

Agile Software Development (ASD) and Global Software Development (GSD) are
promoted as a means of reducing time to market, increasing productivity, improving
quality and gaining cost effectiveness and efficiency [1]. ASD has gained significant
popularity because of a promise to handle requirements volatility throughout the de-
velopment life cycle, promotion of extensive collaboration between customers and
developers, and support for early and frequent delivery of a product [2]. GSD is also
considered to be a cost effective software development paradigm driven by a number
of factors, such as time to market pressures, taking advantage of using distributed
resource pools, use of multiple time zones, shared best practices, and closer proximity
to customer [3].
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GSD project managers have recently begun using agile practices in their develop-
ment environments [4, 5]. However, despite the expected benefits of using agile ap-
proaches with GSD, the overall combining mechanisms of the two approaches are yet
to be fully understood [6]. To address this problem, we propose a conceptual frame-
work that describes the use of various strategies to use agile approaches in GSD pro-
jects, based on the research literature. We also conducted an industry-based case
study to test our framework and to help us better understand the use of agile strategies
in a GSD project in a real life setting. We used a framework-based data collection
approach, adopted from [7], to record project context factors as we believe that GSD
project agility depends substantially on project context. In our case study, we identi-
fied the agile strategies used by the project manager to aid in a discussion of our
framework components.

In the next section we discuss the background to our research. Section 3 describes
our research problem in detail, while section 4 presents the proposed framework.
Section 5 discusses our research methodology and case study, and we conclude with
section 6, which discusses our future research directions.

2 Research Background

The fundamental concepts of an agile approach in software development are described
in the agile manifesto. This manifesto states that the agile community values individu-
als and interactions over process and tools, working software over comprehensive
documentation, customer collaboration over contract negotiation, and responding to
change over following a plan [8]. The heart of an agile approach is in using agile prac-
tices that emanate from agile methods, such as XP and Scrum. On the other hand, GSD
is a contemporary form of software development where project stakeholders are dis-
persed in distributed locations where socio-cultural distances may be involved. Be-
cause of geographical, temporal and in some cases, socio-cultural differences, GSD
may suffer from a number of difficulties related to communication, coordination, con-
trol [12]. Thus, it is apparently difficult to apply many of the key agile concepts in
distributed developments as agile development promotes a close collaboration and
communication environment. However, despite the apparent difficulties in applying
agile approaches within distributed settings, a number of GSD projects are currently
using agile practices in their development environments [5, 9].

3 Our Research

As noted earlier, the combination of agile approaches with GSD is not fully under-
stood although such a combination is expected to be beneficial [6]. Because of geo-
graphically dispersed teams, it can be very difficult to apply some agile practices, for
example pair programming, daily stand up meetings, the planning game, and onsite
customer participation in distributed projects. Also project contextual factors (for ex-
ample, project size, collaboration modes, number of distributed sites, and team size)
may limit the use of agile practices. Hence using agile approaches in distributed
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settings is not straightforward; rather practitioners need to fully understand what agile
strategies will be effective for their specific development environment.

To address this challenge, the broad objective of our research is to explore and un-
derstand effective strategies to help GSD project managers with agility. To this end
we develop and describe the components of our framework. As noted earlier, to un-
derstand, explain and explore agile strategies, we conduct an industry-based case
study in a real life setting. We use the case study findings to further understand the
components of our framework. We also investigate if there are any elements not pre-
sent in the framework that should be considered for inclusion in a revised framework.
Finally our research concludes with future research directions.

4 Conceptual Framework

This section defines, explains and describes the various elements of our proposed
framework.

4.1 Development Process

In order to support agile approaches in GSD, we have identified a number of compo-
nents from a literature survey that are included in our framework. The framework
includes components and factors that need to be taken into account when a project
manager considers using agile approaches for a GSD project. Our framework includes
an agility assessment process that covers both project contextual factors and an or-
ganization’s previous agile experience. The framework also includes agility support-
ing strategies that are categorized into five groups: plan, policy, people, process and
infrastructure. To develop our conceptual framework, we taken several carefully
planned steps, as described below:

e To identify framework components we studied existing frameworks and meth-
odologies that discuss agility issues in a number of development scenarios (e.g.
[10-11, 33]); and conducted an extensive survey of the GSD literature where ag-
ile approaches were used, as well as analyzing the heuristics of experienced
GSD researchers and practitioners (e.g. [14]).

e We identified and categorized factors that drive project managers towards choos-
ing agile strategies for their GSD projects (e.g. [14-27]).

e We investigated research papers (e.g. [7, 29]) that describe how project contex-
tual information is recorded. After reviewing these studies, we identified a num-
ber of key project contextual factors useful when assessing a possible degree of
project agility. Agility assessment is important; it is usually difficult for a GSD
project to be agile and a project manger needs to carefully balance agility with a
defined development process [6]. An organization’s past agile experience is also
considered to be part of the agility assessment.

e We reviewed reports describing agile approaches in GSD projects (e.g. [9, 12,
15-28]) and identified a number of agility supporting strategies used by GSD pro-
ject managers. We categorized these strategies as plan, policy, infrastructure,
process and people elements.
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e Finally, we consolidated the components into a framework to aid a GSD project
manager in deciding what agile strategies could be used within a project.

Figure 1 presents GSD project managers with a framework to assist them in assessing
the degree of agility possible for a project. This framework also provides a basis for
the consideration of suitable agility supporting strategies in GSD projects.
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Fig. 1. Proposed conceptual framework for using agile approaches in GSD projects

4.2 Framework Usage

We do not claim that we have developed an exhaustive list of components that influ-
ence the agility of all GSD projects. Rather the proposed framework will help guide
the identification of effective agile strategies for such projects. The framework is eas-
ily modifiable and extensible, as is necessary in research that is still in its inception
stage. Our framework will also help to identify missing agile strategies in a GSD pro-
ject when an agile approach is being considered. To provide an initial validation for
our research, we conducted an industry-based case study of a project that uses some
agile practices and some GSD supporting practices. From the case study, we identi-
fied effective, poorly executed and missing agile strategies in a GSD project that
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claimed agility. In future, a series of case studies will help to build up a body of
knowledge that will guide GSD project managers in choosing effective agile strate-
gies suitable for their particular development environment.

4.3 Framework Components

Framework components are classified as 1) agility drivers, 2) contextual factors, 3)
past agile experience, 4) agility assessment, 5) agility supporting strategies and 6)
lessons learned. We discuss each of these below.

Agility Drivers. Agility drivers are factors that influence GSD project managers to
use agile approaches. We found that agility drivers can be broadly categorized into
the following:

Competition. This category includes factors such as: increasing demand for project
quality, a rapidly changing market, cost savings, maximizing project productivity,
time, competitors, and the enhancement of technical capabilities, mergers and acquisi-
tions, and scalability [4, 14-16]. Other factors such as, leveraging the distributed
team’s expertise, facilitating knowledge transfer, and supporting the international na-
ture of a company, can also drive a GSD project manager toward using an agile ap-
proach [18].

Customer. The customer is one of the most important drivers in choosing an agile
approach for a GSD project [15, 20]. For example, a customer may want to develop
his product using XP [22]. Requirements volatility and rapid changes also drive GSD
customers toward choosing an agile approach [17, 21].

Distribution challenges. GSD project managers also choose agile approaches to mini-
mize various challenges related to communication, coordination and control [8, 12].
For example, to minimize delays in communication and to increase communication
quality, a GSD project manager may use some agile practices (e.g. pair programming)
[23].

Opportunity. Because an organization may wish to change its existing GSD develop-
ment processes, it may perceive an opportunity to choose an agile approach as the
most optimal method [15, 17, 21]. Previous project experience success also drives
GSD project managers to use agile approaches [15, 16, 24]. A GSD project manager
may also use some agile practices in a pilot project or in an experimental study in
order to investigate the risks and benefits of agile methodologies [18, 25, 28]. Earlier
development method failure (e.g. with the waterfall model), may drive GSD project
managers towards agile approaches [27, 26]. A GSD project manager may use an ag-
ile approach to: increase a project’s visibility, allow for early project estimation, or to
help provide client business security [4, 19, 27]. Agile approaches are also used as an
opportunity for distributed teams to standardize their processes and tools [19]. A
shortage of onshore expertise and a match with an outsourced partner’s development
methodology, as well as a desire to capture domain knowledge and expertise, may
also encourage a GSD project manager toward an agile approach [16].



Towards a Framework for Using Agile Approaches in Global Software Development 131

Contextual Factors. Software projects can be influenced by as many as 250 different
contextual factors; although most projects are affected by 10-20 major factors (for
example project complexity, size, uncertainty, staff experience, contract nature etc.)
[29]. Project stakeholder distribution provides an additional contextual factor in GSD
projects and is related to geographical, temporal and socio-cultural distances [12].
Project contextual factors heavily influence the use of agile strategies and we consider
the following project contextual factors should be considered as a minimum [7, 30].

Software classification. The software to be developed can be classified as [12, 30]. 1.
System, 2. Commercial, 3. Information system, 4. Military, 5. End user/Private, 6.
Other.

Project specific. Factors that include development quality, schedule, and risk etc
should be considered. But initially we suggest: 1. Contract nature, 2. Project domain,
3. Requirements changes, 4. Staff months, 5. Budget, 6. Complexity, 7. Criticality.

Team characteristics. Specific distributed team information needs to be considered. 1.
Team size, 2. Team experience, 3. Project manager’s experience, 4. Team work culture.

Distance. The geographical, temporal and socio-cultural distances caused by project
stakeholder distribution in a particular GSD project will also be recorded.

1. Geographical distance: This distance is considered as a directional measure of
the effort required for one actor to visit another, at the latter’s home site [6].

2. Temporal distance: This is a directional measure of the dislocation in time ex-
perienced by two actors wishing to interact [12].

3. Socio-cultural distance: Any differences in organizational culture, national cul-
ture and language, politics, individual motivation, and work ethics, etc [3].

Technology. Technology required for developing the project also needs to be consid-
ered, e.g. graphical packages, specific programming languages etc.

Past Agile Experience. A project experience repository can provide lessons learned and
effectiveness ratings for agile approaches used in the past, as well as appropriate tools
and agility supporting distributed practices. At the start of a project, a GSD project team
with extensive prior project experience will have effective agility coping strategies [13].
Previous agile experience can also help to decide on the extent of agility, and need for
1) formal communication, 2) training, or 3) extensive documentation [20].

Agility Assessment. Agility assessment is an evaluation of a particular project’s de-
gree of agility based on several parameters. The project manager should make an
assessment of a project’s need for agility and the organization’s capabilities before
deciding to use an agile approach for the project [10]. Conboy and Fitzgerald [10] note
that an appropriate agile approach should be selected based on the project’s contextual
factors. Boehm and Turner’s [30] risk based model provides a good example of the
assessment of a project’s degree of agility; it determines required agility by analyzing a
project’s environmental risks, agile risk and plan-driven risk. We believe that a GSD
project manager can estimate the extent of a project’s possible agility by analyzing
both project contextual factors and past agile project experiences.
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Agility Supporting Strategies. Based on an initial assessment of the extent of agility,
a GSD project manager needs to apply agility supporting strategies in an effective
way. In any development environment, the core of an agile approach is based on a
gradual evolution of effective processes, infrastructure, teams, plans, and policies
[11]. For the effective use of agile strategies a GSD project manager should ensure
appropriate plans are developed, effective teams formed, and provide the necessary
infrastructure, ensure appropriate policies and follow defined processes.

Plan. A GSD project manager should develop plans that will initially describe how the
project will be carried out. For example: a project manager can plan to distribute the
project work based on the nature of the work (for example, highly volatile work should
be co-located), form a team close to the business, provide agile training etc. [20].

People. The success of agility in a GSD project is very dependent on its people [16].
A number of research papers mention that in considering the use of agile approaches,
a GSD project manager should decide if he can build distributed teams that include
experienced agile developers [16-18].

Infrastructure. A GSD project manager should also ensure the necessary project in-
frastructure (hardware, software, licenses, tools etc.) to support the agile practices
used in the globally distributed project is available [16, 20]. A GSD project manager
should also carefully chose appropriate software tools relevant to communication,
collaboration, project management, testing, and metrics/measurement etc.

Policy. A project manager should maintain policies to tackle any GSD project chal-
lenges that emerge. For example: a project team member training policy (technical,
domain, process etc), a documentation maintenance policy or policies for using vari-
ous agility supporting distributed practices (e.g. cultural liaisons) [15-19].

Process. Balancing agility within defined processes is one of the major challenges for
GSD project managers [6]. A GSD project manager should ensure sufficient proc-
esses for the effective use of the agile approaches, and should also choose suitable
agile practices for the development environment. Like many other researchers, we
believe that not all agile practices are suitable for use in globally distributed projects.
Thus, a GSD project manager should carefully choose appropriate agile practices
suitable for their development environment. Although the agile manifesto suggests
less emphasis on process and tools, we found that a GSD project manager must define
processes for the use of agile practices in a GSD environment [6].

Lessons Learned. Both the degree of success achieved, and the challenges faced in a
project, while using specific agile approaches, should be monitored and stored in a
project experience repository [20]. Practices and tools which are proven to be effec-
tive for a particular project should be recorded and managed in the process repository.

5 Research Methodology and Case Study

In this section, we report on our industry-based exploratory case study. The case study
is considered as a robust research method with a range of data collection approaches
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when a holistic in-depth investigation of a social phenomenon in its real life context is
required [31]. The research question we investigate is: how can GSD project manag-
ers decide what agile strategies will be effective in a particular project environment?
To make such a decision, a project manager needs an understanding of the everyday
mechanics of team processes, project characteristics, distance and technology in-
volved in existing GSD projects and the agile practices that are used effectively in
such projects. In this research, we do not provide formal hypothesis testing or draw
any general conclusions as GSD has many forms based on project contextual factors.
We use a case study to gain greater understanding of how specific agile strategies
were used within a particular GSD project context.

Our primary data collection method was the interview, supplemented by a review
of relevant project documentation, onsite demonstrations of the software and informal
conversations. We performed two face-to-face interviews (one with a project manager
and one with an actively involved customer); each interview lasted about two hours.
We provided a brief research plan to both participants before beginning the interview
sessions. We asked our respondents about the facts of the matter as well as gaining
their opinions about events that occurred. Project artifacts, such as documentation,
were also used as an important data source. System specifications, the project plans,
testing scripts and the completed software were made available to the researchers.
Documentary information was also used to corroborate and augment evidence found
from the interviews and discussion. A qualitative content analysis technique was used
to extract the framework component data from the interviews. Qualitative data analy-
sis was done by the lead author who coded both interviews, and developed separate
codes for addressing each of the framework components. In doing the data analysis,
our aim was to identify, describe and make sense of how the chosen strategies were
used to make a GSD project agile. To improve the quality of our interpretation, we
reported our initial findings back to both interviewees who provided us with valuable
feedback that rectified omissions and misunderstandings.

5.1 Case Description

AusBest is an Australian based software development company that develops a range
of software products. For some time the company has had developers in Australia and
Malaysia. We call the project we investigated the “AGI project”; it is a service-based
commercial software product developed by a team distributed in Australia and Malay-
sia. In a later section, we discuss our case in detail while describing elements of our
framework. We discuss our various case study findings, in particular how our case
GSD project’s agile strategies differ from our proposed conceptual framework. This
helps us to understand how a real life GSD project manager did or did not use agile
strategies effectively.

Agility Drivers. AusBest’s senior manager decided to go with an agile approach in
order to minimize project cost. He felt that this would enable his company to release
the product within the set time limits, to use their distributed resource pool effectively
and help with cost reduction. Thus we can argue that as cost is a component of com-
petition and that “Competition” was the key driver for the AGI project in its use of
agile strategies.
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Contextual Factors. Project contextual factors were as follows.

Software classification. The “AGI project” software is a graphical software engineer-
ing tool developed for commercial use for external customers.

Project specific factors. Key project specific factors are as follows.

1.

6.

7.

Contract nature: The developer’s contract specified that the project would be de-
veloped within a fixed price and schedule.

Project Domain: The project is a web based graphical service application.
Requirements change: There were a number of initial requirements changes but
after that the requirements were stable and clear to the development team.

. Staff months: In terms of effort the AGI project required approximately 20 person

months and was developed over six months.

. Budget: The project budget was slightly more than one hundred thousand Austra-

lian dollars.

Complexity: Although the project was small in size it was a complex graphical
application; this increased the development complexity.

Criticality: The software was critical to setting up a new business venture.

Team characteristics. The characteristics of the project teams included:

1.

2.

Number of distributed teams: There were two development teams, distributed in
Australia and Malaysia. The customer team was based in Australia.

Team size: The project manager was based in Sydney; the Sydney part of the team
consisted of the project manager, two full time developers and one part time test
engineer. The time involvement of Malaysian developers varied. They were
mostly involved in back end development work, and had around 25 developers
with one local development lead. The project work was assigned based on skills
and availability as the Malaysian developers were involved in several other pro-
jects at the same time.

. Overall team experience: Both Australian and Malaysian team members had pre-

viously worked on several distributed projects and had also participated in agile
projects in the past. However, no team members had any prior experience of using
agile practices in distributed projects.

Project manager experience: Although the project manager was experienced in
project management he had no prior experience using agile approaches in a dis-
tributed project.

Team culture: The working culture of both sites tended toward informal. Later on
the project manager tried to impose more explicit processes to provide better pro-
ject visibility to the teams.

Distance. The project involved low geographical and temporal distance but had sig-
nificant socio-cultural distances.

1.

Geographical distance: The development team was distributed between Malaysia
and Australia. Malaysia and Australia are relatively closely located and there are
convenient air links and regular flights between the two countries.
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2. Temporal distance: There was a two hours time difference (three hours in sum-
mer) between Sydney and Malaysia; hence we can argue that the project had a low
temporal distance.

3. Socio-cultural: we used Hofstede’s study [32] to measure the cultural differences
between the Malaysian and Australian team. Hofstede’s study use five cultural
dimension (Power distance, Individualism, Masculinity, Uncertainty Avoidance,
Long term orientation) to describe national cultural differences between two coun-
tries. From that study’s indexes, we found there were significant differences in the
cultural dimensions, power distance, individualism and moderate differences in
masculinity, and uncertainty avoidance. Thus based on Hofstede’s study [32], we
can claim that there were significant socio-cultural distances between the Malay-
sian and Australian team members.

Technological. A variety of programming languages, methods and tools were used to
develop the complex graphical software engineering tool. Initially, the development
team members had a low level of expertise with the technologies used for the project.
The Sydney team members received training in the use of the new programming lan-
guages and tools.

Past Agile Experience. The project manager claimed that AusBest had considerable
previous agile project experience although applying agile practices in distributed pro-
jects was new for this company. The company’s previous agile project success en-
couraged them to use some agile practices in this distributed project.

Agility Assessment. The project manager did not follow any particular model or
method when assessing the possible degree of project agility during the initial stage of
the development; this was due to the lack of agile experience of the project manager
in distributed projects.

Agility Supporting Strategies. Although the project manager used a number of agile
supporting strategies, we believe that the lack of defined project processes, plans and
policies made project success difficult. The project manager had a number of difficul-
ties because some processes were ignored.

Plan: Poor project planning was identified as a major challenge and this caused a
number of difficulties. The project manager eventually developed a concrete plan for
the project which was agreed with the customers. For example: minimizing task in-
terdependence was an important focus in that plan.

People. The people were an important driver in this project’s success. Although the
project suffered from staff turnover the project manager utilized the company’s large
offshore resource pool effectively (a large part of the team was in off shore). The pro-
ject manager moved as much work as he could to Malaysia which had a number of
talented programmers and a team lead who was very committed to the project; the
leader of the Malaysian team played a key role in making the project a success.

Infrastructure. The project manager ensured sufficient infrastructure was available to
support the agile approaches used in the project. He also ensured that a number of
tools were available to the teams including communication tools such as: telephone,
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VOIP (Skype), email, teleconferencing, video conferencing, IM. The project manager
used a wiki as a collaborative tool, and a tool called “Jira” as an issue tracker, bug
tracker and project management tool. For testing purposes, automated testing tools
(e.g. continuous integration tools) were also used.

Policies. The project manager maintained different policies for different agile strate-
gies. For example, a training policy for the Sydney based front-end developers. There
were also a number of policies for using agility supporting distributed practices, for
example, policies for maintaining “just enough documentation” in order to minimize
project misunderstanding and miscommunication. He frequently used the practice
“visits” for both development teams, and spent every second month in Malaysia. The
project manager also used other supporting practices such as multiple communication
modes (e.g., sufficient communication and collaborative tools), and synchronized
work hours to increase communication and reduce misunderstandings among distrib-
uted team members.

Process. Project management suffered due to a lack of defined processes; the project
manager appeared to have no control over the project at some stages. Later, to take
control, and to make project management visible to project stakeholders, the project
manager set up some standard work processes and took greater ownership with more
direct supervision. The project manager claimed that he used a number of agile prac-
tices including daily Scrum meetings, Scrum planning meetings, Scrum review meet-
ings, Retrospectives, continuous code integration, and test driven development within
their normal defined development process.

Lessons learned. Although the project manager did not maintain a formal project
experience repository, he documented what practices were effective and any problems
incurred while using the agile practices. He also documented effective agility support-
ing distributed practices and tools used in the project.

5.2 Discussion

The project was completed within time and budget and was considered a success by
the customers and vendors. Both the customer and project manager were happy with
the product developed. However, our framework-based analysis aids us in exploring a
number of issues in relation to the use of agile strategies in this project. We found that
this agile project contract was fixed price although this type of contract has not previ-
ously proven effective in an outsourcing environment [34]. The project manager also
did not use some agile practices effectively and did not properly consider the possible
extent of agility for the project during the initial stages of development. We believe
that this was due to the project manager’s inexperience in using agile methods in a
distributed environment. Plans and policies were also lacking for the effective use of
the agile strategies chosen. The customer maintained continuous pressure on the pro-
ject manager to properly define project processes and to use the agile practices in a
planned way. The customer actively participated in the project and had a very good
relationship with both the project manager and AusBest’s senior management. The
project contract specified that payment was to be made incrementally, and when the
customer was unsatisfied with the release, payments were not made. This meant that
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senior management investigated what was going on, and this was one reason for im-
provement in the processes and for a successful project outcome.

Although the agile manifesto opposes a focus on processes and tools, these are
very important when using agile practices in distributed projects. Although poor pro-
ject management and staff turnover are common risks for any software development
project, our study reveals they are more challenging when using agile approaches in a
distributed project. Experienced agile developers are also a key requirement for the
successful use of agile approaches in distributed projects; our GSD project suffered
substantially when experienced agile developers left the project.

Improper use of agile practices creates problems. The project manager did not use
some agile practices effectively. The customer (who had extensive software develop-
ment experience and actively participated in the project development) commented
that some of the practices, including daily standup meetings, Scrum planning, and
Test Driven Development (TDD) were not used properly. For example, one of the
customers commented that the development team released code (working software)
too frequently (almost every day!) with a large number of errors. This made it very
difficult for the customer to perform acceptance testing. The customer complained
that the testing took an unreasonable amount of time, and that the releases should be
fewer, of higher quality, and with previously identified problems and bugs fixed be-
fore the next release. This led to a number of confrontational phone calls and visits to
the vendor by the customer although later the project manager was more careful with
the releases. This case study reinforces the importance of using teams of skilled de-
velopers for the effective use of agile approaches. Lack of developer language exper-
tise can also impact on the effective use agile practices.

Thus, in our case study project the GSD project manager struggled with the frame-
work components, “People”, “Plan” and “Process”. The project manager did not find
any major difficulties due to socio-cultural and time zone differences. He successfully
minimized project distribution challenges by ensuring a sufficient communication
environment by providing suitable communication tools and supporting practices, for
example, synchronized work hours, and frequent visits. The work culture of the Ma-
laysian site also made it relatively easy for the project manager, as the Malaysians
frequently started their work early to increase the number of overlapping hours with
Sydney team. The GSD project manager helped to build trust by establishing a feeling
of “teamness”, and increased project visibility, and reduced misunderstandings and
misinterpretations by using agile practices and appropriate supporting practices.

The project manager was also happy with the tools used in the project. The com-
munication tools: telephone, VOIP (Skype), email, teleconferencing, video conferenc-
ing, and Instant Messaging (IM) were found effective. The wiki used by the project
was also found effective for collaboration. The project manager effectively used an
integrated testing tool and was happy with the tool “Jira” which was used as an issue
tracker, bug tracker and also to support project management.

5.3 Case Study Limitations

The design of this case study is based upon the four criteria for judging the quality of
research design recommended by Yin [31]. Construct validity, which is involved with
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establishing correct operational measures for the concepts being studied was not a
limitation in our study. We developed a sufficient operational set of measures for col-
lecting data. As our case study is exploratory in nature, not explanatory or causal, we
need not consider internal validity. Our study is also not concerned with external va-
lidity as our study findings are not generalized to other GSD projects. Our single case
study initiated an exploration of the use of various agile strategies in a GSD project.
In this case study, we must consider reliability; data was collected based on a frame-
work developed from the literature. However we cannot exclude bias on the part of
our interviewees who reported what they thought happened. However, we did use
multiple sources of evidence (documentation, discussion, interaction etc) to help us
ensure sufficient reliability.

6 Conclusions and Future Research

There is an increasing interest in using agile approaches for GSD projects. GSD takes
many forms, based on project contextual factors but process issues around using agile
approaches in GSD are not clearly understood. GSD practitioners need further research
to help them understand what agile strategies are likely to be effective for a particular
type of project. We propose a conceptual framework based on existing GSD literature
that describes the effective use of various agile strategies. Our goal is to introduce the
different elements of our framework and to provide an initial test of its effectiveness
with an industry-based case study. Various issues were identified, including the project
manager’s lack of experience, and failure to provide suitable processes, plans and poli-
cies. Such processes, plans and policies would help a GSD project manager to under-
stand how to achieve effective agility in a development environment. Our case study
reveals that the project manager did not assess project contextual factors for an appro-
priate degree of agility prior to starting this project.

A GSD project manager can reduce some project stakeholder distribution chal-
lenges by using appropriate agile practices; for example: we agree with the project
manager’s claim that distributed Scrum meetings, using video conferencing, reduces
GSD project communication and coordination overhead. On the other hand, our case
study has identified elements missing from our proposed conceptual framework as we
did not initially include some important project contextual factors, such as staff turn-
over, contract type, customer-project management/management relationship, technol-
ogy expertise, nature of the day to day work, and documentation practices.

In future, we will conduct a series of case studies to aid us in better understanding
the use of agile strategies in GSD projects. This will include appropriate agile prac-
tices, agility supporting distributed practices and tools within a defined GSD project
context. Thus, our research will contribute to answering a current GSD research ques-
tion: What agile strategies are effective and when?
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