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Abstract—Business dynamics and competition have
necessitated IT organizations to use virtual style of working
depending on the principles of agile methods. Virtual-agile IT
projects are most relevant in the context of software and web
development, new product development and information
system projects. Organizations where fulfilling the demands of
clients, face several complexities during projects; mainly
obstructed by differences in location, time, culture and working
dynamics etc. This paper aims to explore some useful practices
undertaken in IT industry to deal with such criticalities. The
research uses qualitative methods and grounded theory
methodology to generate emerging themes recognized as codes
or concepts; which were further transformed into categories
based on their properties and dimensions. Categories or
sub-categories identified were arranged using coding paradigm
which helped to identify a core-category. Consequently, the
relationships were refined, arranged in a unique way in
selective coding phase and a storyline was generated
elaborating the relationships between various categories,
sub-categories and concepts. Finally, a conclusion is made and
recommendations are proposed for future research.

Index Terms—Virtual projects, agile methods, grounded
theory methodology, Critical Success Factors (CSFs).

I. INTRODUCTION

Innovations in  Information and Communication
Technology (ICT) have led to flexibility, variance, swiftness
and development of an enhanced communicational structure
in IT organizations [1]. Software or web development and
new product development projects are particularly relevant in
the context of using virtual working style; thus, finding them
more productive and responsive to disparities and variations
[2], [3]. To facilitate virtual projects, principles of agile
methodology were introduced to help completion of projects
in smaller portions rather following the traditional
methodologies of waterfall, spiral model etc [4]. Agile which
is an iterative methodology, was originally developed for
collocated projects; maintains extensive collaboration,
handle variations, and provides a platform to meet the
demands and satisfaction of customers comprehensively [5],
[6]. There are several methods which come under the
umbrella of agile methodology depending on the project
specifications, settings and requirements [4], [7]. These
methods include extreme programming (XP), scrum, lean
development, feature driven development (FDD), Dynamic
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systems development methods (DSDM) [5], [6], [8].

Virtual-agile projects which are the part of IT projects
mainly include software or web development, information
systems (IS) and new product development projects [9]-[11].
In literature, there have been different terms used against the
term ‘virtual-agile’ i.e., distributed agile development
(DAD), global software development (GSD), global IT
projects, global distributed software projects (GDSP)
[12]-[15]. Hence, to reduce misinterpretations and confusions,
the authors of this paper have introduced a generalized term
of ‘Virtual-Agile” which comprises of all type of IT projects
based on the virtual working format and agile methodology.
Virtual-agile IT projects comprises of several diversities in
terms of geographical location, culture and ethnicities [16],
[17] therefore, the team members networked together have
different intentions and interests, desire for career growth and
requirements for training on new technologies [7], [18], [19].
When the projects evolve over time, uncertainties grow as the
team members interact and indulge, thus giving rise to
dynamic challenges and complexities [4].

There have been several studies highlighting challenges
and project managing techniques in terms of software and
agile development, and virtual projects as well [16], [20]-[22].
Most of the studies share common characteristics, but are
difficult to comprehend and adapt in industries because of the
differences in organizational dynamics, working practices
and aptitude of individuals. Therefore, this study aims to
feature some useful practices based multiple realities and
experiences rather being focused only on theoretical and
pre-conceived terms. The researchers have been able to
determine those critical practices which help to complete
projects under the scope of time, cost, and quality; thus,
meeting customer demands and business dynamics.
Correspondingly, the main research question for this study is
addressed as: What are the critical success factors of working
in virtual-agile IT projects?

Il. METHODOLOGY

This paper has used Grounded Theory Methodology [23],
[24] together with Qualitative methods to explore the critical
factors of success in virtual-agile IT project settings. As
virtual-agile project environments are dynamic, competitive
and rely on the use of innovative technological sources,
several new complications and issues may rise which need to
be studied from a different perspective [2], [25].

The reason for choosing the grounded theory methodology
is based on the justification: 1) there have been several
studies previously in the area which mainly focuses on
confirmation and verification of pre-existing ideas 2)
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Literature to date mainly depends on primitive theories.
Therefore, there is a need for novel theories and frameworks
which could consider a distinct viewpoint on the subject area
of virtual-agile projects 3) grounded theory methodology
based on the principles of theoretical sampling and constant
comparison also allows space for the researcher to be flexible
and open towards the findings emerging from data [24], [26],
[27].

Following an interpretivist paradigm, the researchers
socially constructed their findings by reflecting multiple
realities of successful exercises that are being practiced in IT
industry or organizations [24], [26]. Focused primarily on a
semi-structure interview format, the researchers conducted
18 interviews from professionals and practitioners in several
different countries, namely United Kingdom, Canada,
Germany, UAE, Kuwait and Pakistan.

I11. DATA COLLECTION AND ANALYSIS

In grounded theory research, the data collection and
analysis overlaps at several stages as the researcher collects
data, analyze it and then goes back into the field for collecting
more data. Procedures of theoretical sampling and constant
comparison thus facilitated the data collection and analysis
phases, and then deductions were made with the support of
literature. Memo-writing process facilitated to draft the
record the ideas and opinions which came during analysis.

A. Theoretical Sampling and Constant Comparison

Grounded Theory Methodology specifies a criterion for
selecting participants by theoretically choosing them. Strauss
and Corbin [23], [24] explains that theoretical sampling is a
procedure in grounded theory study that is used to exploit the
opportunities thus identifying the deviations among concepts,
and then densifying the categories in relation to its properties
and dimensions.

Glaser and Strauss [28], the discoverers of grounded
theory methodology recognized theoretical sampling as the
process of collecting data for developing theory, whereby the
researcher together gathers, codes and analyses data, and
decide what data to collect next and where to go to find it.
Theoretical sampling does not contain full descriptive
coverage, but indeed is an insight of the researcher screening
through his theoretical lens [28]. The sample cannot be
predetermined at the beginning, but the process allows the
researcher to start data collection from some point [28]
According to Strauss and Corbin [23], [24], who have a more
systematic approach for conducting grounded theory study
guide the researchers to have some initial insights into
literature which help them to identify their focus and area of
research. The initial review of literature for this study was
based to identify knowledge gaps, and then further review of
the literature during axial and selective coding phase guided
the researchers to draft their findings.

The authors of this paper used the guidelines provided
mainly by Glaser and Strauss [28] and Strauss and Corbin
[23], [24] for data collection and analysis. Constant
comparison of data was one of the principles which helped
the researchers to identify where to go and what to collect
next. Mainly dependent on the semi-structure interviews, the
researchers conducted 18 interviews from different

professional and practitioners who were or currently a part of
virtual-agile IT projects. The interviews were conducted to
get multiple insights and explore critical practices which help
to complete projects on time. Cavana et al. [29] highlighted
that Interviews in qualitative methods are unique form of
revealing rich, rigorous and complex knowledge from a
participant. Further, supporting the argument of Cavana et al.
[29], Willis [30] signifies the role of interviews and suggests
that

‘Your view of the world plays an important stance for
preparation of the interviews within the area of research
being conducted. Choosing the right interviewee, designing
of questions, structuring the interview and then
interpretation of the data are some of the essential elements’.

Strauss and Corbin [23], [24] and Creswell [31] have also
acknowledged the interviews strategy in grounded theory
study by suggesting that interviews may vary in different
boundaries, different experiences; from person to person and
situation to situation. Though, grounded theory is compatible
with a wide-ranging data collection practices, the researchers
decided to use semi-structured type of interviewing technique
for data collection as it is considered a useful practice to get
in-depth knowledge and information. Secondly, to record
wide-ranging perceptions, the researchers considered to
undergo interviews in different regions as virtual-agile
projects comprises of various people around the globe. It
might help the researchers to recognize multiple factors of
dealing with such projects. Some of the interviews were
conducted face-to-face, some of them were through video
conferencing and few were telephonic. Creswell [32] and
Lincoln and Denzin [26] have advised that semi-structured
style interviews are relevant to the settings of grounded
theory; supports in the development of the emerging theory,
as codes and categories evolves during and with respect to the
number of interviews being conducted. As previously
mentioned, a total of 18 interviews were conducted for this
study. The researchers used multiple versions of interview
questions to ensure rigor in methodological process. The
process of constant comparison and theoretical sampling
facilitated to determine the future participants and what to
inquire in the forthcoming interviews. The initial interviews
questions were like
‘What are the challenges and issues faced during such
projects?’
‘How those challenges and issues were managed?”’

Similarly, after initial analysis the questions were revised
and based around the emerging categories and concepts like,
‘What is the importance of communication in virtual-agile
projects?’
‘How do hiring skilled individuals reduces chances of
Sfailure?’

‘Why knowledge transfer is important between the teams?’

B. Memo-Writing

Memo-writing is the process of writing down ideas and
opinions about codes and categories generated; the process
defines the relationship, specify properties and helps in
developing a formal theory [23], [24], [28]. The process of
memo-writing has been extensively used by the researchers
during data collection and analysis stages. The researchers
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gave priority to writing memos during coding phase as it is
the process of noting down emerging ideas against codes or
categories identified. Data is always there to be analyzed
afterwards but ideas are fragile, when they hit the mind, they
should be noted down. The memos can be modified as more
information or new concepts are emerging from the data. The
memos at a later stage of the research were used in drafting
the findings/theory and writing up the discussion sections.

C. Open Coding

Open Coding is the initial analysis phase in which the
codes or concepts were identified from the data and based on

their properties and dimensions further grouped into
categories [23], [24]. Strauss and Corbin [24] identify
properties as the features of a category; the description of
which outlines and offers association and relationship. In
addition, Creswell [32] have defined properties as the
features that are shared to all the ideas or concepts in the
category. Open coding for this research study began with
line-by-line, word-to-word or phrase-by-phrase reading of
the data (transcripts) which helped to identify emerging
codes and concepts [26], [31].

TABLE I: OPEN CODING (CODES AND CATEGORIES)

SiNo Codes (Concepts) Categories S/No Codes (Concepts) Categories
ko W 1l Knowledge Transfer 22 | Assessment and Mitigation
2 Document Sharing 23 Use of Risk Logs Risk M. ¢
=7 - = T T T R - isk Managemen
3 Exchange of Information Collaboration 24 | Mix of Traditional and Agile e s
4 | Feedback 25 [mplementation
R Regular Mectings 26 Meeting Timelines Meeting Timellne
6 | Effective use of Technology 27 Making cost-eflective =
7 Active Participation Communication 28 FFollow the sun approach s
T : > — I'ime Management
8 I'imely Response 29 Work in a nimble fashion
9 ('ull}u';‘ Aspects | Relationship 30 | 7?\1}:3!“18 Spg:citjgnlx(r\jns i
10 I'rust Buildin 31 Stakcholder Satisfaction Quality
o - . J : S un
11 | Social Interaction & 32 Quality Management by
12 Regular Interation 33 Scope Management
‘ ) SN of Adapuability to Virual-Agile
13 Work in chunks Stakeholders 34 5 osicent g S , :
=l ) 1 ! Projects | Understanding of
14 | Providing facilities | 35 | Knowledge of project standards | Project Paradigms
15 | Appropriate sc!cclmn of tools | Organisational 36 l’rc\"lt)llﬁi \.vorl?'ms gfxpcn'cncc
16 Recruitment PRy 37 I'raining individuals
t e Obligations S
17 Training 38 Motivation T M ‘
| A ‘am nagemen
18 | Background checks 39 Tracking of tcam i e
19 | Confidentiality | 40 Assigning roles
20 | Data Protection Security Checks 41 |  Geographical Differences
21 Reliability checks 42 Leadership Role
After analyzing first 3 interviews, the researchers applied  several meanings of the data. Memo-writing was

the principles of theoretical sampling and inquired the
questions of the data (as mentioned in sub-section A) to
facilitate constant comparison based on the recommendation
of Strauss and Corbin [24]. Constant comparison between
newly and previously collected data assisted the grouping of
numerous codes into categories. The questions which the
researchers inquired to themselves during analysis of data
were like ‘What makes this event or action similar to the
preceding one?’ ‘What was the response of this participant in
comparison to previous participant for this particular event
or action? These types of questions facilitated the process of
constant comparison.

A total number of 152 open codes and 18 categories were
generated during analysis. Table I shows only 42 codes and
12 categories. It is important to note here that only those
codes and categories are considered in which the saturation
was observed i.e., confirmed by multiple participants.
Additionally, several codes were having the same meaning or
properties were merged and rests of them were eliminated
(usually done in selective coding).

Categories which were initially developed were refined in
the following interviews depending upon the emerging nature
of the data. Refinement of categories was based on reflecting

concurrently taking place on the themes emerging from the
data, replicated the ideas in relation to the categories being
developed and refined [23], [24].

D. Axial Coding

The next stage of coding was the axial coding. Axial
coding is the phase in which the categories from the open
coding phase are refined with the help of coding paradigm
creating a unique relationship among them. It is important to
note that the process of open and axial coding overlaps at
several stages; as the researcher collects data, analyses,
generates codes and categories, and then plot against the
coding paradigm [31], [32]. The categories generated were
organised in coding paradigm using the literature and going
through the data (transcripts) again and again. According to
Strauss and Corbin [24], coding paradigm consists of unique
characteristics. These characteristics were used as the basis
for generating a core-category in selective coding (next stage).
A detailed coding paradigm has been shown in Fig. 1. This
coding paradigm has been developed on the basis of Table I;
which includes codes and categories. The central
phenomenon identified was ‘Successful ways to deal with
issues and challenges’.
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Causal Conditions — These are the conditions that
impact the central phenomenon, events, incidence and
happenings.

Phenomenon — The main idea or thought, occasion,
occurring incidence about which a group of activities or
teamwork are focused at managing or to which the
group of movements is linked.

Context — Explains the settings in which the events

¢ Intervening Condition — These are conditions that figure
out, assist or force the strategies that occurs with a
context

Strategies — Actions undertaken to accomplish, manage
or respond to a phenomenon under group of observed
conditions

Consequences — The outcomes as a result of action or
interactions or outcomes as a result of applying

occurred strategies.
Context
* Relationship Building
* Communication
* Knowledge Transfer
* Keeping Secure
Strategies Consequences

Causal Conditions
Phenomena

« Geographical Differences
o Lack of Trust

 Cultural Differences

* Time Shift

Successful ways to deal with
challenges and issues

* Maintaining Collaboration » Cost-effective

Intervening Conditions

* Technology

* Resources

« Cultural Aspects

» Leadership

* Involvement/Accessibility
to Stakeholders

* Risk Management * Quality

¢ Team Management ¢ Meeting Timelines

Fig. 1. Coding paradigm (axial coding).

E. Selective Coding

The purpose of selective coding is to recognise a
core-category in relation to the identified phenomenon; for
which the researcher produces a justification in relation to the
emergent theory [31]. In selective coding, a core-category of
‘collaboration’ was identified by going through the literature
and review of data as shown in Fig. 2. A storyline was
outlined around the core-category identifying the
relationships  between previously refined categories,
sub-categories and concepts extracted from Table I. The data
was reviewed again and re-arranged in a unique way to
represent them in the form of conceptual framework;
connecting all the categories, sub-categories and concepts.
The storyline was developed on the significance of
collaboration in virtual-agile IT projects, and how different
factors contribute and support to maintain collaboration.
Explanation of findings was undertaken using literature,
memos and consulting the data again. The core-category
united all the categories to provide a justification for the
phenomenon being studied. Following Strauss and Corbin’s
[23], [24] gquidelines were applied to identify the
core-category,

It should be central; all the major or minor categories
can be linked to it

It should occur regularly in the data; meaning that all the
events or actions in the data should point towards that
concept

The description should emerge itself rather than forcing
the concepts
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e The name used to explain the core category should
represents a whole picture of it, so that it can be used for

further research in other substantive areas.

IVV. FINDINGS AND DISCUSSION

According to Strauss and Corbin [23], [24] and Creswell
[31], [32], the use of literature helps to verify the
relationships  between the  developed categories,
sub-categories and concepts. A storyline has been produced
which helped to describe and justify the relationships
between each category.

Memaos which were produced concurrently during analysis
provided a significance support in theory generation and
write-up. Fig. 2 represents the emerging categories which are
further related to their sub-categories or concepts. Big oval
shapes represent main categories and small oval shapes
represents sub-categories. The concepts or codes are attached
to the categories and sub-categories. The core-category of
collaboration represents as the major action or phenomena
that is required to be undertaken in virtual-agile IT project
environments; thus, providing assistance to deal with several
challenges and issues, and complete projects successfully.

Maintaining an effective collaboration in virtual-agile
projects is of key significance as several aspects or factors are
linked to collaboration [33]. As virtual-agile projects are
operated from different locations and time zones, keeping an
effective collaboration reduces feeling of isolation and helps
to maintain a good relationship between team members [34].
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The category of collaboration is linked to further four
sub-categories which include further concepts or codes as
illustrated in Fig. 2. Those sub-categories are
Knowledge Transfer
Communication
Relationship Building
Involvement of stakeholders

Knowledge transfer process in virtual-agile project
environments is of significance as it helps the team members
to exchange information, share documents and give/get
feedback in relation to the tasks performed. According to
Reed and Knight [16], insufficient knowledge transfer leads
to misinterpretation and misunderstanding and leaves a
negative impact on capabilities on team members. During the
data collection, one of the participants highlighted that
‘knowledge transfer is more immediate type of thing which

needs to be frequent in such projects’. Similarly, another
participant mentioned that ‘Sharing of knowledge ramp up
the projects and help to understand tasks from multiple
perspectives’. Knowledge transfer in virtual-agile projects is
different to traditional projects as the only medium for
exchanging information and sharing documentation is
dependent upon effective use of technology [7], [35].
Similarly, effective communication plays an imperative
part in maintaining collaboration. It is important to note that
in Fig. 2, effective use of technology is an emerging concept
of the sub-category communication; but as mentioned above
effective use of technology is also required for sharing
knowledge or information within the virtual-agile project
teams. According to Strauss and Corbin [24], all the
categories, sub-categories and concepts have a unique
relationship in between that contributes to the core-category.

Assessment
& Mitigation

Cost Effective
Meeting Timelines
Use of Risk Logs

Mo of Traditional & Agile
Foliow the sun approach
Work in nimble fashion

Implementation

Active RM process

Resource
Management

o SR .

Keeping Secure

Confidentiality

Data Protection

Recruitment
Reliability Checks

Training

Background Checks

Technology
Management

Organisational
Obligations.

Specifications
Stakeholder Satisfaction
Scope

Understanding of
project paradigms

Leadership Function

Assign Jobs

Knowledge
Transfer
Adaptability to VAPe

Knowledge of Project

Standards
Previous Experience

Document Sharing
Exchange of Info

—1 Training
Motivation
Tracking

Successful ways to deal with challenges and issues
Managing Quality

Communication

o \E
Regular Meetings.

Providing Facilities
Appropriate Selection

Collaboration

Relationship
Building
Cultural
Aspects

Work in Chunks (Agile)
Regutar Interaction

Effective use of technology
Active Participation

Timely Response Social Interaction

Fig. 2. Conceptual model (selective coding).

Additionally, active communication requires participation,
timely response and regular meetings between the project
teams. One of the interviewee mentioned that ‘For keeping a
persuasive communication level, team members and project
manager should be active, attend meetings, know which
medium to use for communication and respond timely to the
queries. This can be done with having a support system using
technology effectively which may assist team members
completing their assignments timely .

Building of relationship also contributes to maintain
acceptable level of collaboration. Relationship building is
difficult in virtual-agile projects as most of the team members
are unknown to each other and therefore could not develop
trust which is a key factor (minor category) of relationship
building. As the team members are distributed or dispersed,

Social interaction between the teams is limited. Cultural
differences may also act as hurdle in building of relationship.
Cultural differences can be the differences in language,
working practices or behavior. According to Cramton and
Webber [21], strong relationship between geographical
distributed teams helps to resolve conflicts and exchange
knowledge which refines the capabilities of team members. A
team having good relationship is more confident and positive
to all the challenges of virtual-agile project environments. In
this respect, a participant mentioned ‘What lags behind is the

431

soft element within the project or program that builds the
relationship and trust within the project team’. Being
anonymous to each other, soft skills helps to build a
relationship, reduce conflicts and supports in nourishing
collaboration [15].

The authors also identified that involvement of
stakeholders for having a strong collaboration is necessary in
virtual-agile format as the project is performed into little
pieces and then requires regular interaction of stakeholders so
that the next stage or level of the project can be proceeded.
One of the participants stated that ‘It is the beauty of agile
that gives an opportunity to stakeholders to interact
frequently and decide upon the work for next stages’.
Stakeholders includes project team, board of directors,
sponsors, customers/clients or individuals or organizations
directly or indirectly linked to the project.

Likewise, one participant while signifying the role of
stakeholders mentioned that ‘Accessibility to stakeholders at
several stages of the projects helps to understand the scope
and maintain high collaboration level in project’.

A. Organizational Obligations

To deal with project environment ingeniously,
organizations undertaking such kind of projects should fulfill
their obligations in terms of managing resources, providing
appropriate technology and drafting precise guidelines to
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ensure maximum security and confidentiality of data.
1)Technology & resource management

Technology has a substantial part in overall collaboration.
As the virtual-agile teams are connected over information
and communication technologies (ICT), selection and
provision of appropriate technologies including high speed
connectivity, latest personal computers, licensed software,
high definition audio-visual conferencing tools etc are
obligations of an organization.

Training of project teams or individuals is another aspect
which has been highlighted by many participants who were
the part of this research study. Virtual-agile projects due to its
complex nature, requires training on specific tools and
technologies, and code of conduct which is the obligation of
resource management department. According to Malhotra et
al. [18], providing training to individuals or teams is
wide-ranging responsibility of organizations to ensure the
teams or personnel being a part of such projects fully
understand their roles, mission and goals. In terms of
software or web development, some participants mentioned
that Scrum Master plays a key role in the training and
development of individuals where he trains the teams on
different jobs, tasks and discuss regulations. Hiring skilled
individuals is another aspect where project managers or
organizational face difficulties. In terms of resource
management, organizations should select and recruit
individuals or teams based on criteria and merits to ensure
maximum output in a project. During an interview, one of the
participants mentioned that ‘Finding right individuals for
such projects becomes very difficult when organizations are
operating from different regions; on one side, they focus on
being productive and the other side is to secure data, so they
do run background checks and look into their CVs’. It is
imperative in virtual-agile projects that the people who are
integrated together should be able to understand the nature of
the projects and their roles. Team members should know that
by maintaining high collaboration, the project can bring
productive results. One of the participants in this regard
mentioned that ‘Virtual-agile projects are like establishing a
new relationship between unknowns or chosen people. Now
it’s up to the individuals how they manage their
communication level; definitely for this they need to skilled
and properly trained’

2)Keeping secure

One of another most crucial factor for managing the
virtual-agile project successfully is how the organizations
keep their projects secure. Organizations need to elaborate
guidelines or terms and conditions for the team members who
are the part of the project. A participant mentioned that ‘One
of the biggest problems in virtual-agile projects is the
confidentiality of data linked with Public sector projects.
That is the reason governments take reliability checks before
giving the projects to organizations’. Similarly, the people
who are part of such projects need to be credible before the
organizations hire them. They may consider their
backgrounds checks, previous experiences and profile before
formally elaborating the project scope and objectives.

It is imperative to note here that the data interpretation
represents overall emerging themes (successful working
practices) of diverse types of agile methods which includes
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scrum, lean development, feature driven development (FDD),
extreme programming (XP), dynamic system development
method (DSDM) [5], [6].

Critical success factors have been extracted as common
practices among all the agile methods which are essential to
complete projects successfully. There can be several
technicalities in agile methods, but the researchers have
focused on positive practices from the managerial and
administrative point of view. These successful practices
(emerging themes) are applicable to all projects following
aforesaid agile methods.

B. Active Risk Management Process

Another key factor which has been identified is an active
risk management process. By active, the researchers mean to
say that the process which is in process and functional. This
overall theme has been identified in the data from view of
different participants who believe that risk management
process is one of the key fundamentals leading a project to
success or failure. Most of practices shows that risk
management process is not lively as it should be. They ignore
active functionality of this process and then have to face
consequences at some point. Though risk management is a
part of every project, but in terms of virtual-agile projects, it
is of more significance due to various factors like time shift,
difference in geographic, accessibility to stakeholders and
maintaining quality parameters. According to one of the
participants ‘Risk management in projects is now just a
checkbox exercise which shouldn’t be of such low standing in
virtual-agile projects as it directs organizations and project
teams, and produce awareness for future projects’.

Risk management for virtual-agile projects is performed in
several ways. Usually the identification and assessment of
risks in performed in daily, sprint or scrum meetings [37],
[38]. A diary is maintained and risks are updated throughout
the project life cycle. It is important to note that several
participants mentioned that risk management process for
virtual-agile projects is performed using a mix of traditional
and agile approaches to ensure maximum control over
uncertainties. Usually in terms of using specific tools, the
project stakeholders discuss the likelihood vs impact of the
event, and determine ownership and action strategies. Risk
management process occurs throughout the project and logs
created help organizations to decide upon certain strategies
for forthcoming projects. Participants also enforced that
active risk management process needs participants or
extensive involvement of stakeholders. The discussion or
meeting log should be acknowledged to all kind of
stakeholders so everyone should understand what problems
or events are going on within project boundaries. Here the
core theme of collaboration can be linked to successful
implementation of risk management process. As all the
stakeholders are notified about enduring risks or uncertainties,
the process is more functional, and diverse response or
suggestions may help to resolve issues. The risks are more in
bigger or multi-million projects where there is a regular
change in scope is expected, accessibility to individuals or
stakeholder is crucial, delays in sprints are expected; these
sorts of complications hinder to meet the timelines and
complete project under proposed costs.
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C. Meeting Timelines

Meeting timelines is another aspect which has been
critically identified from the data. Meeting timelines include
sub-category of time management and concept of
cost-effective. The data suggests that time management in
virtual-agile project environment is critical as individuals
from various regions are connected together via information
and communication technologies (ICT). For example, if one
team is operating from Australia and another from USA, it
becomes difficult for them to communicate due to shift in
time. The participants suggested to ‘follow the sun approach’
in order to manage tasks and complete work on time.
Suppose, team working in Australia may handover the work
to the team in USA and then this process goes throughout the
project life cycle. Here, again the collaboration between the
teams needs to be effective before they actually transfer the
work to another team. Knowledge sharing or exchange of
documents becomes a viable as the project is constrained by
time. For making the virtual-agile projects cost-effective,
meeting timelines helps to reduce the overhead costs that is
needed whenever the project exceeds deadlines. The
overhead costs may include hiring individuals or teams for a
longer contract period or facing penalties. The vital point to
note here that involvement of stakeholders is essential where
teams, sponsors and board of directors discuss and decide
upon mutual strategies to meet deadlines [38].

D. Quality Management

Quality management of the projects includes meeting
specifications and scope and satisfaction of stakeholders who
are obviously your clients or customers. As previously
mentioned that agile works bits by bits and involvement of
stakeholders help to reduce confusions and meet actual scope,
therefore collaboration is between the customers/clients and
project team is vital to meet overall specifications. The
clients/customers when agrees to a certain output, the project
is progressed and moved to the next stage [7], [39].
Achieving and maintaining quality in virtual-agile projects
becomes difficult as the team is dispersed or located at
several regions. As the project is performed using agile
principles, it gives opportunity to stakeholders to interact at
several stages of the project. The project stakeholders may
discuss several aspects and issues making effective use of
communication technologies like video conferencing, group
chart or via conference.

E. Leadership

Efficient Leadership has been another characteristic which
has emerged from the data which controls the projects.
Project Leader is linked to all aspects of the projects but in
terms of virtual-agile projects, his focus is to provide
knowledge, give feedback, allocate tasks, ensure training of
staff, track them and motivate them towards work. In
virtual-agile projects, the data indicates that previous
experience of managing such project environments counts a
lot as the leader is able to manage diverse affairs. A project
leader should have the knowledge and understanding of
working in virtual and agile project paradigm, so that he
guides his team positively. One of the participants mentioned
that ‘leaders in virtual-agile projects are different to
traditional projects as they need to judge or estimate the
caliber of teams or individuals and then allocate the tasks
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correspondingly’. In another viewpoint, a participant
mentioned that ‘leaders’ knowledge makes easy to sort out
work and reduce misunderstandings between the teams;
though it is a shared job but leaders should and must have an
upper hand as he is leading from the front’.

Collaboration again is an important fundamental which
links back to effective function of leadership. Effective
collaboration helps the leader to maintain the check and
balance of activities, and by using technology effectively he
can respond back to queries or give feedback to individuals
timely. Managing virtual-agile teams is relatively
challenging when teams or individuals are functioning from
different geographical location. The factor of time shift
makes it difficult for the team leader to correspond and
communicate with individuals on time. In this regard, a
participant mentioned that ‘leaders’ knowledge and
experience helps to arrange meetings and select medium for
communication; so that everything initiates and finish on
time’. As virtual-agile team members are expected to be a
part of another organization or projects working different
jobs or assignments, it is obligatory for project leader to know
about the involvements of individuals or teams, so that he
may estimate how much work can be assigned. The
participants suggested that leader should consult with all the
internal stakeholders before taking a decision or acting upon
a plan; as this helps to create a mutual understanding and
reduce blame-game.

V. CONCLUSION AND FUTURE RESEARCH

The data analysis shows that maintaining effective
collaboration is the most significant feature in order to
successfully deal with challenges and issues in virtual-agile
project environments. The results also suggested that the
emerging themes or categories all link back to collaboration
as the projects are distributed or dispersed. Collaboration
affects directly or indirectly all the categories or
sub-categories mentioned in Fig. 2. This study has provided
in-depth analysis of factors which helps to complete the
project on time. The data was collected from various
professionals and practitioners which gave highlight how
effectively the virtual-agile project environment be managed.
The critical success factors which are identified and
discussed are applicable to all type of virtual-agile projects.
These are the basic practices which an organization or project
leader should adhere. Future research should be conducted
focusing individual category in Fig. 2 and discuss how the
relationship between various categories or sub-categories
changes with respect to project requirements, specifications
or scope. This will provide in-depth review of categories and
their relationship and variation in such project environments.
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