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Samenvatting
Evolutie. Het is een welgekend begrip dat eveneeens via meerdere invalshoeken ons leven beïnvloedt. Een alomtegenwoordig voorbeeld hiervan is de evolutie van allerlei soorten technologiën. Mensen zijn unieke wezens die in
staat zijn om zich aan te passen aan deze veranderingen. Zo is in het professioneel leven de manier van samenwerken helemaal veranderd. Vroeger was het normaal dat iedereen binnen het team op één zelfde locatie werkte.
Tegenwoordig is dit niet altijd evident omwille van meerdere redenen en daarom onstaan er meer en meer virtuele
teams. Dit is een groep van mensen die samenwerken op een virtuele manier, gebruikmakend van allerlei informatica systemen.
Mensen laten samenwerken waarbij ze elkaar nooit fysisch ontmoeten brengt meerdere uitdagingen met zich mee.
Virtuele teams kunnen zo gevormd worden dat er mensen uit verschillende continenten deelnemen. Hierdoor
ontstaan er voordelen, maar ook uitdagingen zoals afstand, tijd en- cultuurverschillen. Het is dan ook belangrijk
dat mensen deze kenmerken omarmen om zo efﬁciënt mogelijk het beoogde doel te halen.
Virtuele teams kunnen enkel bestaan indien de technologie daarop is voorbereid. Het is dan ook daarom dat virtuele
teams zijn ontstaan wanneer niet alleen het internet, maar ook allerlei applicaties werden verder ontwikkeld. Deze
thesis zal verder ingaan op dit onderwerp om de vereisten te vinden voor informatiesystemen die virtueel teamwerk
toelaten.

Trefwoorden
Virtueel team, Informatiesystemen, Computerondersteunde communicatie
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CHAPTER 1

INTRODUCTION
In this chapter, the goal of the researcher is to introduce the reader to the background of this thesis, clarify the
relevance of the research problem and describe the beneﬁts and importance of this study. The research problem,
research questions and research objectives will also outlined within this chapter. The researcher’s suitability to
carry out this study is veriﬁed, and the dissertation is outlined. The target audience for, and limitations of, this
study are also addressed.
Today we live in a world where technology has become a life partner. People are inclined to use technology everywhere and for everything. Business and academic organizations have also been taking advantage of advances in
technology and the availability of high-quality and high-speed internet connections (Laurindo Pinto, 2018).
One of those opportunities is how workplace collaboration is conducted and the processes in which organisations
are executing their projects. As Bard (2015) pointed out, by using technology and global resources, project-based
organisations are able to perform tasks across time, distance, and organisational boundaries. Projects that traditionally were performed pure locally by face-to-face teams, are now approached by virtual teams, thus extending
the workplace by also incorporating international resources. This can be very cost-effective, since any time and
environmental impact involved in travelling will be diminished, and also the possibility to temporary acquire a
speciﬁc skill at short notice when needed (Bard, 2015).
The advantages of computer-based environments are indisputable. But at the same time, the literature discusses
challenges, problems and unsatisﬁed promises of this technology-based reality (Schumacher, 2011). As she has
learnt from Nikas and Poulymenakou (2008), even well designed information systems are often not successfully
adapted to the organisational context. In this study, the researcher will try to ﬁnd out how virtual teams can beneﬁt
from the technological advances. This study is going to focus on the gap between the literature and the reality,
limited by using case study analysis on an international company. This will result in useful information for diving
deeper on each of the selected themes to understand why and how you can overcome challenges.
1
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2

Motivation for the research

The researcher has already obtained a Master of Science in Electronics and ICT Engineering Technology (major MIT)
and is currently working as a software engineer. This study is the last step of his exploration and completely
eye-opening adventure. Of course, he was glad to have found a subject that was more than relevant for him.
The company where he is working, has grown very fast over the last years from a rather small company to multinational, with colleagues and customers from every part of the world. In his current job, the researcher is part of a
virtual team. He encountered situations that he never experienced while working in a co-located team. This reality
lead to curiosity towards ﬁnding ways or methods to overcome these difﬁculties. By analyzing the current state
of the art in the company where he is working and literature, the researcher hopes to ﬁnd the gaps where from
where those difﬁculties are originated. This should give more insights for further researcher to investigate more
detailed and in-depth approaches, methodologies or practices that will overcome those difﬁculties.
One observation concerning technology studies in virtual teams research is that a minority of studies are using real
world information; the majority of them are focused on university student under stimulated conditions (Alaiad,
Alnsour, & Alsharo, 2019; Gibbs, Sivunen, & Boyraz, 2017). In addition, Alaiad et al. (2019) even states that it is a
common mistake to treat students as working employees, as they are not real employees who actually interact
with the challenges and problems of virtual teams. This makes generalization ambiguous for such studies. As a
conclusion to that, they state that future research should investigate the results in real-world settings, including
real-world distributed teams, to ensure the broad generalizability of the ﬁndings.
The relevance of this study became very salient during the research. On 31 December 2019, Wold Health Organization (WHO) was informed of cases of pneumonia of unknown cause in Wuhan City, China (WHO, 2020a). A novel
coronavirus was identiﬁed as the cause by Chinese authorities on 7 January 2020 and was temporarily named
“2019-nCoV”. On March 8th , the ﬁrst case was identiﬁed in Belgium (WHO, 2020b). Four days after the ﬁrst identiﬁcation, the Belgian Crisiscenter has decided to tighten the measures (Ministerieel besluit houdende dringende

maatregelen om de verspreiding van het coronavirus COVID-19 te beperken, 2020). One of those measures is that
people are obligated to work from home if nothing prevents them from doing so. This introduces a lot of opportunities for this study. This is described more in detail in section 5.
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Research Questions

The purpose of this thesis is to study information system requirements in virtual teams that are characterized by
geographical dispersion, cultural diversity and reliance on ICT. The research problem guiding this thesis is what are

the information system requirements for virtual teams?
By exploring Information System (IS) requirements in virtual teams, one can learn to understand how companies
could manage their ICT policy to accompany their employees that are geographically distributed, virtually interacting, and culturally diverse. The aim is more exploratory to ﬁnd relations and differences between literature and
practice. As already mentioned in section 1.1, there’s already a lot of literature regarding virtual teams, but often
focused on student samples. From my own experience, I see that companies often have difﬁculties to approach
literature to help them in making decisions for going to a virtual environment. With this study, it is hoped that this
boundary has become smaller.

1.3

Target Audience and Scope

This research can be of interest to anyone who is involved in composing or managing virtual teams. People, part of
a virtual team, can also beneﬁt from this research and its ﬁndings. However, the focus of the research is not about
how to compose the best virtual team, taking into account all parameters. It’s more about what organisations need
to take into account when moving from a traditional team setting to an virtual environment. Such organisations
could learn from this study that digests both literature and ﬁeld practices and experiences.
The organisation where this study was carried out, and the participants interviewed, may aswell beneﬁt from this
work. They can relate their own experiences with the given recommendations. Managers and directors can learn
from their own taken technology and policy decisions and what could be better in the future.
Finally, it is hoped that this study will provide an academic understanding of current ﬁeld practices and opportunities within companies. As Gilson, Maynard, Jones Young, Vartiainen, and Hakonen (2015) stated, Virtual Team
(VT) research predominantly occurred in lab settings using student teams. often virtual teams were analyzed in an
challenges and communication management practices within virtual teams in global projects.
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Limitations and Further Research

This research has been conducted in a time frame of 10 months while working full-time. Due to the time and
personal load constraints, the researcher has investigated this subject on his own and also interpreted the collected
data from his point of view and with his knowledge background. Findings cannot be generalized and are not
representative for the whole population.
Secondly, the focus in this study is on ten virtual teams from one single organisation, which potentially risks placing
some limitations on this research. As Anttonen (2018) also encountered, global virtual teams are complex ensembles deﬁned by not only their composition of team members, but also by their geographical dispersion, cultural
diversity, level of virtuality and the use of different kinds of Computer-Mediated Communication (CMC) tools. They
are every so often unique by nature, as is also the case in this study. This can introduce challenges to those who
wish to replicate or conduct a similar research for comparison of results; however, the scope of this study is not to
generalize but rather to seek a link between theoretical work and practice.
Although there are already some research steps taken to investigate the impact of artiﬁcial intelligence, the focus
was more on managerial aspects and not speciﬁcally on requirements for virtual team collaboration.
Just as many other studies (Alaiad et al., 2019), this study focuses more on challenges within one virtual team.
In big organizations, multiple teams may have to work together to ﬁnish an entire project. Employees have to
communicate and collaborate with people that they do not know that well and (sometimes) with different interests.
This could be useful to investigate what additional challenges such settings are introducing.

1.5

Structure of the dissertation

The structure of this master thesis is divided into the following chapters.
Chapter 1 serves as an general introduction to the topic area. It provides an overview of answers to multiple
questions the reader could have on this thesis subject. It starts by introducing the relevance and motivation for
doing this research. Secondly, there’s some more concrete explanation on what will be investigated throughout
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this research. The target audience is deﬁned, as it might be relevant to different groups of researchers. The chapter
ends with describing the limitations of this research and opportunities on the chosen research topic.
Chapter 2 begins by outlining the theoretical dimensions of this study. It starts with some high overview introduction to some key concepts of this research and will eventually dive deeper to explore more the underlying principles
and methodologies.

after
writing,

Chapter 3 identiﬁes the most appropriate research methodology, delineating its strategy and design for data collection and analysis, that the researcher used in order to answer the research questions.
Chapter 4 illustrates and discusses the collected data, analysis and ﬁndings. The combinations of all interviews,
observations and reﬂections lead to some themes. These are strongly related to the aims and objectives of this
research, which are also demonstrated by quotes from interviewees.

add more
text

CHAPTER 2

LITERATURE REVIEW
The purpose of this chapter is to introduce the reader to the key concepts that are important in this thesis. This
chapter is not meant to explain everything related to the subject, but rather to position this study into the wide
range of existing research. As RW3 (2018) explored, there has been already a lot of studies conducted in multiple
ﬁelds and virtual teams are established among various ﬁelds, ranging from chemistry to information technology.
Großer and Baumöl (2017) points out that even though digitalization might very well be referred to as hype, they
see some quite real fundamental changes driven by it. Interestingly enough, they point out, these changes do not
only emerge in the context of ICT, but also, and to a considerable degree, in society, its individuals and institutions.
This brings a lot of disciplines together, interested in the same objective to analyze and investigate how people are
able to work together by utilizing the right tools and practices.

2.1

Teamwork

Despite the predominance of teams in both organizational practice and management theory, a precise deﬁnition
has proven elusive (Schweitzer, 2005). Ultimately, she deﬁnes a team as social aggregate or group with a relatively
high degree of inter-dependency and integration.
A couple of years later, Schumacher (2011) had similar thoughts, but focuses more on the level of communication. In this perspective, she distinguishes communities, groups and teams. There are respectively four levels of
communications, ranging from low to high level of human communication:
• Informing
• Coordinating
• Collaborating
• Cooperating
6
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In fact, Google (2017) researchers who introduced Project Aristotle - a tribute to Aristotle’s quote, ”the whole is
greater than the sum of its parts” agree with these statements. They distinguished work groups which are characterized by the least amount of interdependence, with teams that are highly interdependent, i.e.they plan work,
solve problems, make decisions, and review progress in service of a speciﬁc project.
From the above, one could position a team according to a high degree of inter-dependence, integration and human
communication. This is really looking at the characteristics of a team, while other studies look from a different,
more functional, point of view. (Bordia, 2017a) presents a team as a collection of individuals that works on organizational tasks interdependently, shares responsibility for team performance, and is viewed as a distinct social
entity embedded in a larger organizational system. Čale (2013) and Schaubroeck and Yu (2017) focus more on the
common goals and values that people share being part of a team.
Combining the statements from above, in this study, the researcher uses the deﬁnition stated by Kozlowski and Bell
(2012). According to them, teams are composed of two or more individuals, who exist to perform organizationally
relevant tasks, share one or more common goals, exhibit task inter-dependencies (i.e., workﬂow, goals, knowledge,
and outcomes), interact socially (face-to-face or, increasingly, virtually), maintain and manage boundaries, and are
embedded in an organizational context that sets boundaries, constrains the team, and inﬂuences exchanges with
other units in the broader entity.

2.1.1

Types of Teams

Teams are not unitary entities, as they come in a wide variety of different structures. There are many different
factors or contingencies which affect the type of team. This is reﬂected in the many efforts to describe, classify,
or otherwise distinguish differences among teams (Kozlowski & Bell, 2012). Teams are most often described according to their task or output, their expected life-span (i.e. temporary, on-going), and their level of autonomy and
selfdirection (Schweitzer, 2005). The most common descriptor is the nature of the task and output, as in (Kozlowski
& Bell, 2012):
• Production Team
• Service Team
• Management Team
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• Project Team
• Action and performing Team
• Advisory Team
They describe production teams that represent core employees who cyclically make tangible products, such as in an
automobile assembly. Service teams engage in repeated transactions with customers (e.g. airline attendants) who
have divergent needs, making the nature of the transactions variable. Senior managers of considerable business
units with fundamental responsibility for directing and coordinating lower level units under their authority encompasses management teams. Project teams are temporary entities that execute specialized time-constrained tasks
and then disband, such as new product development. Action and performing teams are composed of interdependent experts who engage in complex time-constrained performance events, such as surgical teams and military
units. Advisory teams may have members from outside the organization and is often composed of cross-functional
members who are brought together to share their knowledge and expertise on a speciﬁc topic or issue.
Research often categorizes virtual teams as a special type of team (Kozlowski & Bell, 2012; Schweitzer, 2005). VT
Research states that there is not just one type of Virtual Team, as such teams have a lot of different characteristics,
such as temporal distribution, lifespan, objective and role of members (Ale Ebrahim et al., 2009; MSG, 2020; Serrat,
2017):
• Virtual Networked Team
• Virtual Parallel Team
• Virtual Project/ Product Development Team
• Virtual Work, Functional, or Production Team
• Virtual Service Team
• Virtual Management Team
• Virtual Action Team
• Virtual Offshore ISD Team
As one can derive from aforementioned team types, research agrees on some types of teams, whether it’s virtual
or not. Some, such as networked and advisory teams, have a different typology, but often refer to the same type of
team. The most signiﬁcant difference that is always stressed, is the presence of distance, time and organisational
boundaries. However due to these boundaries, other possible team type opportunities arise. Multinational com-
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panies are often using parallel teams, generally formed by members of the same organization to review a process
or a problem at hand and make recommendations based by utilizing a global perspective (MSG, 2020). Another
type of team that got introduced by using the opportunities of virtuality, is Virtual offshore Information System
Development teams. These are often utilized by companies to cut costs on intensive tasks for which no speciﬁc
knowledge is required, such as testing. Many companies subcontract or outsource secondary tasks related to their
eventual goal, such as delivering a functional software product which is thoroughly tested.
This thesis uses Virtual Project/ Product Development Teams as a reference, as most of the teams analyzed are of
this type. The researcher chooses to only analyze one type of team to eliminate bias. In order to ﬁnd out if the team
of a participant, the table 2.1 is used to deﬁne and compare characteristics of a Virtual Project Team. The participant
selection, discussed in section 3.3, was based on this table, but further deﬁned more strict requirements.
Table 2.1: Proposition of Determination of Virtual Project/ Product Development Teams (Ale Ebrahim et al., 2009)

Criteria

Speciﬁcation

Duration

Long- or middle-term
Temporary or permanent
Dynamic nature

Number of team members

Bilateral or multilateral

Kind of team members

Service providers, suppliers, end users etc.

Position of team members accord-

Horizontal (from different phases of the product life cycle)

ing to the product life cycle

Vertical (from same phases of the product life cycle)

Disciplines of team members

The same discipline or multidisciplinary (Engineering, Marketing etc.)

Competencies of team members

Complementary competencies

Contractual situation

Contractual or non-contractual relation

Time boundaries

One, two or more than two different time zones

Geographical boundaries

International, national, regional, departmental

Cultural boundaries

One, two or more than two different cultures

Organisational boundaries

Intra-organisational, inter-organisational
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It’s important to deﬁne the type of team, however one should understand that all individuals make the team. Each
of them have a determined set of characteristics, such as gender, educational background, knowledge, skills, motivation and cognitive abilities. They also hold values, beliefs, and attitudes towards the project and the organisation.
Project members are also possessing different cognitive abilities in their way of confronting problem-solving, which
will determine their strengths and weaknesses in their ability to carry out activities and tasks (Bard, 2015).

2.1.2

Identifying Teams

Identiﬁcation of Face-to-Face Teams
The latter part of the 20th , and the beginning of the 21st , centuries have witnessed a remarkable transformation of
organizational structures worldwide. Ongoing economic, strategic, and technological imperatives are driving this
transformation, with one of its more compelling aspects being the shift from work organized around individual
jobs to team-based work structures (Kozlowski & Bell, 2012).
Due to ongoing technological improvements, virtual teams have emerged together with (comparative) VT research.
Those studies often refer to traditional teams, being teams that don’t have any team member with physical proximity. It is thus worth mentioning that in current literature ”traditional” teams often refer to face-to-face teams
(Anttonen, 2018; Krawczyk-Bryłka, 2017). This might be taken into account that the terminology is considered delicate by the researcher, as virtual team settings are highly emerging. A relatively recent published survey published
by RW3 (2018), 89% of the respondents from 90 different countries, indicate to be part of at least one virtual team
in the workplace. Furthermore, there was an interesting outcome on one particular question, stating that only
42% conﬁrmed that they are part of teams with no virtual members. Besides traditional and face-to-face teams,
there are some other terms used, such as conventional teams, non-virtual teams, or co-located teams. In this study
”face-to-face” teams is used, because the researcher observed that this term is commonly used and without any
counter-arguments to not use this term.
Identiﬁcation of Virtual Teams
Teams have been created over the time to establish different types of tasks, as described in section 2.1.1. Over the
time it’s hard to deny that internet and technology have been moving signiﬁcantly fast. Companies have to keep up
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with those changes, managing their competitive strength to other competitors and delivering products or services
that end consumers expect. By embracing technology and the opportunities of the internet1 , companies are able
to reach global markets and utilise global resources through virtual teams. The development and spread of information technology brought organisations to become more responsive to customers by allowing more accessible
information about their products and services, providing faster access to and delivery of services and by offering
products and services which more closely match the customer’s needs (Alexander et al., 2003).
There’s been research to ﬁnd out what virtual teams make them different compared to face-to-face teams. This
is explained more in detail in section 2.1.3. Comparative studies often refer to the multi-dimensionality of virtual
teams to differentiate them from face-to-face teams (Gilson et al., 2015). Anttonen (2018) delineates the most
commonly used dimensions are geographic, temporal, organisational, functional, and national and/or cultural dispersion of team members, reliance on and communication through technology, as well as ﬂuid or temporary membership.
As stated above, VT research is descriptive in nature, and as such, many authors, rather than deﬁning criteria, provide
numerous and varied descriptors in their deﬁnitions (Schweitzer, 2005). The most common characterizations of
virtual teams involve geographic dispersion and electronic dependence (Arkesteijn & Bentinck, 2013; Orhan et al.,
2017). Three dimensional ﬁgures are often utilized to show the difference between face-to-face teams and virtual
teams.
The third dimension that is often used next to aforementioned most common dimensions, is the temporariness.
Bordia (2017b) and Jadoul (2017) state that most of the globally distributed virtual teams are formed for a short
span of time and the same team members may not get a chance to work together again in the future. Osborn
(2019) agrees on the temporary aspect of virtual teams, however he is more careful, stating that it is not black or
white, but rather a gray zone. Furthermore, he links the temporariness more to how a team behaves and performs,
1

The internet is often referred as an evolution of the Web. Web 2.0 was simply an evolution from the original Web 1.0 which can be

compared to an static websites where people could read but usually not interact with. Web 2.0 changed this by allowing user interaction
with websites being were dynamic and open for end-user participation. Web 3.0 is yet another evolution of web, having more interaction
with the network, taking context into account and linking capabilities to accommodate the high amount of information. The researcher
uses the term ’internet’, which refers to the current state of the Web.
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as there are other elements that affect the temporariness. Anttonen (2018) notices that not all virtual teams are
always dynamic in terms of membership – some teams can be stable over several years.
Grifﬁth, Sawyer, and Neale (2003) relates above characterizations in three dimensions by splitting team context
into physical distance and the amount of time apart on the task. In the visualisation, three types of teams are
differentiated, i.e. traditional, hybrid and pure virtual teams. Traditional (here face-to-face) teams are displayed
around the origin of the axis, having little dependence on technology and do all their work face-to-face. He is aware
that this is rare in current technology environment and display the biggest cube as hybrid teams, being in the gray
zone. Pure virtual teams take up the plane depicted on the far right, regardless of the level of technological support
they use. From this statements, they assume that virtual teams are virtual if they are geographically dispersed.
Kirkman and Mathieu (2005) contends that geographic and other forms of member dispersion are indeed likely
to lead teams to adopt more virtual means of coordination but that member geographic dispersion is not a prerequisite for team virtuality. In other words, a team with co-located members does not automatically preclude
members from interacting virtually or even prevent the team from being highly virtual. Anttonen (2018) agrees
with this statement, but expresses it in other words, i.e. electronic dependence does not always imply geographical
dispersion between team members – sometimes even co-located team members might prefer computer-mediated
communication in place of face-to-face discussions.
Keeping this in mind, Kirkman and Mathieu (2005) proposed another conception, delineating three dimensions
that together compromise team virtuality:
1. The extent to which team members use virtual tools to coordinate and execute team processes.
(a) communication media such as e-mail and videoconferencing
(b) work tools such as group decision support systems
2. The amount of informational value provided by such tools.
3. The synchronicity (section 2.2.1) of team member virtual interaction.
The ﬁrst dimension, extent of reliance on virtual tools, describes the proportion of team interaction that manifests
via virtual means. On one end of this continuum, teams are interacting completely face-to-face and use no virtual
tools whatsoever. On the other end, teams interact solely through virtual means. Teams can fall anywhere along
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this continuum, for example, an example in a virtual team is starting with a face-to-face kickoff meeting, but along
the project interacting for a majority of the time using virtual tools such as teleconferencing and email.
Informational value is the extent to which virtual tools transmit data that is valuable for team effectiveness. Kirkman and Mathieu (2005) argue that, when technologies convey rich, valuable information, exchanges are less
virtual than those which provide less rich information. Videoconferencing serves as an example to offer greater informational value than e-mail, as such media provides not only dialogue but also the verbal and non-verbal social
cues that may help to facilitate team interactions.
Synchronicity is the extent to which team interactions occur in real-time or incur a time lag. A common example
given for asynchronous communication, is e-mail compared to video conferences where team members can interact
synchronously, i.e. in real-time.
Ultimately, a combinations of these three dimensions determine a team’s overall level of virtuality. In this sense,
a highly virtual tool can be thought of as one which has little informational value and low synchronicity, e.g. email, message boards, and instant messaging (Kramer, Shufﬂer, & Feitosa, 2017). Conversely, tools that fall on the
other end of these spectra include video-conferencing and tele-conferencing2 that permit more detailed forms of
communication, by for example using non-verbal cues. (Kramer et al., 2017) argues that it is important to consider
the fact that most virtual teams are hybrid, in that they may leverage a range of different media to some degree
during their lifespan.
One could conclude from above statements and review of the literature (Ale Ebrahim et al., 2009; Anttonen, 2018;
Gilson et al., 2015; Schumacher, 2011) shows that arriving at an accepted deﬁnition of ‘virtual teams’ has proven
contentious (Morley, Cormican, & Folan, 2015). Hertel, Geister, and Konradt (2005) believe that the extent to which
team members are dispersed and their reliance on electronic communication media should be considered dimensions, rather than as dichotomized criteria that distinguish virtual teams from conventional ”face-to-face” teams;
thus, they believe that it would be better to consider the ‘virtuality’ of a team. Morley et al. (2015) and Gilson et
al. (2015) observed researchers moving from deﬁning virtual teams as a type of team that contrasts with a ‘tra2

Both video and- tele-conferencing are conferences with real-time communication. While tele-conferencing is only utilizing audio,

video-conferencing adds the ability to use webcam or any form of video-interaction.
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ditional’ or ‘conventional’ face-to-face team, to focusing on ‘virtualness’ as a potential characteristic of all teams.
Anttonen (2018) acknowledges there are more and less virtual teams when it comes to the relative extent to which
team members are required to communicate via ICT instead of face-to-face communication.
The researcher acknowledges that declaring a general accepted deﬁnition for virtual teams is inconclusive, as researchers in this ﬁeld are coming from multiple disciplines. A consequence of this statement, is that researcher
might interpret different characteristics as more important for their study, by stressing more on that in the definition. For this study, the researcher agrees with the deﬁnition composed by Schumacher (2011). In this study, a
Virtual (Project/ Product Development) Team that consists of individuals that are temporally, geographically, organisationally and/ or culturally dispersed and act interdependently through technology to achieve a common goal
like a new product, service, system or organisational process. The team members differ generally in their kind, position, discipline and competencies and their membership may be temporary or permanent according to the needs
of a long- or middle-term project and its dynamic nature.
Finally, Alaiad et al. (2019) noticed that virtual teams had various synonyms in different databases because the
ﬁeld is multidisciplinary. For instance, some researchers use the term online group and others, computer-mediated
team or distributed team. (Morley et al., 2015) analyzed that researchers tend to even use ”virtual”, ”distributed” or
”dispersed” teams interchangeably (Alinea, 2018), while others make clear distinctions between them (Anttonen,
2018). In some studies the geographical dispersion is stressed by using the term Global Virtual Team (GVT) (Bordia,
2017b; Jadoul, 2017; Laurindo Pinto, 2018; Soto, 2019; Stratone & Vătămănescu, 2019). Maley (2020) states that GVTs
are virtual teams whose members span the globe, but in some studies this is often taken for granted.

2.1.3

Virtual Team Evaluation

Dichotomy Approach
Evolving technologies allow organisations to become increasingly global. This trend has led organisations to adopt
new practices and structures. In section 2.1.2, different types of teams were already addressed. Those teams have
some clear distinct characteristics, but it’s important to understand the (in)direct differences that aren’t indicated
in VT deﬁnitions. The dichotomy approach is the basis of comparative studies, where virtual teams are observed
and measured in relation to face-to-face teams (Handke, Klonek, Parker, & Kauffeld, 2020).
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Among researchers, there’s a consensus that virtual teams are more complex compared to face-to-face teams, as
they cross boundaries (time, distance, culture, organisational) and use electronic technological means to communicate and collaborate (Gera et al., 2013). Ale Ebrahim et al. (2009) shares this opinion referring to the more complex
communication that is magniﬁed by aforementioned differences, and including language and accent anomalies.

The central aspect differentiating virtual and face-to-face teams is their shattered nature stemming from the
global dispersion and increased heterogeneity on multiple dimensions (Anttonen, 2018). Given the geographic dispersion of members of GVT, such teams are more likely to experience the creation and implications derived from
subgroups, which can be based on cultural similarities, time zones and/or language (Gilson et al., 2015). Looking
from a heteronomous point of view Gera et al. (2013) found that members of face-to-face teams are more satisﬁed,
supportive and provide innovative solutions due to self actualizing and constructive style. In contrary, VT members are more prone to conﬂicts, less satisﬁed and have inferior decision making due to passive and aggressive
style. In his comparative study, Ale Ebrahim et al. (2009) determines the same statements, stating virtual teams
are particularly vulnerable to mistrust, communication break downs, conﬂicts, and power struggles. Schumacher
(2011) found in her review that virtual teams tend to be more task-oriented and exchange less social–emotional
information than traditional teams.

Research often describes advantages and challenges of virtual teams compared to face-to-face teams. RW3 (2018)
conducted a survey amongst 1620 professionals from 90 countries, and has found a couple of actions that are perceived more challenging for GVT: managing conﬂict; building relationships, understanding the full context of what
people communicate, having an effective dialog, establishing trust. Anttonen (2018) and Arkesteijn and Bentinck
(2013) discuss differences in geographic and temporal dispersion, cultural and linguistic diversity and use of ICT.
Friedrich (2017) stresses that hidden aspect of cultural differences. When somebody travels into a foreign country, then this person notices the differences quickly, while virtually people are not aware they’re interacting with
another culture. Blomqvist and Nordstrand (2018) also consider above differences, but include interpersonal relations and leadership. Krawczyk-Bryłka (2017) includes some factors critial to performance, i.e. team formation
(VT member competencies, team diversity and team roles), trust and collaboration (team climate, decision-making
process and leadership), and team communication (information sharing and conﬂict resolution).
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Recommendations
Globalization and advances in ICT has brought many opportunities for organizations. Implications were the introduction of virtual teams for various practical reasons, e.g. gaining competitive advantage, embrace changing world
(organisational structures, communications, strategies, processes, policies) (Arkesteijn & Bentinck, 2013), cost reducation (Orhan et al., 2017; Zimmer, 2015), pool talent and expertise from everywhere (Ale Ebrahim et al., 2009),
around-the-clock availability (Zimmer, 2015) etc. In order to ﬁnd similarities and to increase comparability, researchers tried ﬁnding measures to evaluate teams likewise, e.g. performance, growth, satisfaction, effectiveness,
and self-efﬁcacy (Clark, Marnewick, & Marnewick, 2019).

In this section, there will be some brief suggestions and recommendations given to increase above measures based
on literature. This will imply especially to VT characteristics, as technology recommendations will be explained
more in detail in section 2.2.3. Virtual teams are complex structures (section 2.1.3) and hard to describe with one
distinct deﬁnition (section 2.1.2). They are often described using the input-process-outcome (IPO) type logic. Much
of the work has been very consistent with regard to the inputs (e.g., task features, compositional factors, technology,
and leadership), mediators (e.g., communication, coordination, conﬂict, and trust), moderators (e.g., virtuality and
interdependence), and outcomes (e.g., performance and affective reactions) considered (Gilson et al., 2015).

Within research, there’s a thin line between recommendations for face-to-face teams and virtual teams. They are
both teams and thus have common inﬂuencing factors in team effectiveness. Stratone and Vătămănescu (2019), for
example, give the following recommendations: the members of the team should agree and understand the goals/objectives of the team; the tasks required are appropriate for the team members; the members should embrace
their roles and understand their duties; the communication methods and the structures are allowing everyone to
participate; the team allocates time for deﬁning, discussing and solving the problems as a group; the team is applying decision-making strategies that are effective; sub-groups are welcomed within the team as a whole; the
team is containing the smallest number of people that are necessary in order to accomplish its objectives; the
team is cohesive and cooperative; the team is having diverse conﬂict management strategies; the team has spent
sufﬁcient time together in order to develop a mature working environment in order to reach the team’s goals and
objectives.
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Gera et al. (2013) found out that trust and cohesion can be developed overtime and is generally found more in
teams that use richer media in comparison to less rich media. Anderson, McEwan, Bal, and Carletta (2007) suggest
that the effective use of communication, especially during the early stages of the team’s development, plays an
equally important role in gaining and maintaining trust. Gilson et al. (2015) argues this for the next generation
of employees, who may perceive this as a waste of time or even an unnecessary barrier. Mockaitis, Rose, and
Zettinig (2012) beliefs that GVT members with a more collectivistic rather than individualistic orientation have more
favorable impressions of team processes. However, regardless of culture, by sharing ideas and knowledge openly
and frequently between members, corporations can solve problems and increase team efﬁciency and collaborative
understanding (Alinea, 2018; Blomqvist & Nordstrand, 2018).

Soto (2019) states that not all individuals are suitable to work in a virtual environment. Those who work in a virtual environment must adapt quickly to changes, ways of working, and change to structural alignment. Schulze
and Krumm (2017) recommends that team members need to be able to actively acquire relevant information, work
independently from each other, and proactively seek solutions for unclear tasks and responsibilities. Moreover, VT
members using work under lower social control and thus need high levels of conscientiousness that prevent them
from exploiting their autonomy (Schulze & Krumm, 2017). To accompany this, research supports training in topics
as diverse as self-managing skills, communication and meeting training, project management skills, intercultural,
teamwork, virtuality and technology usage (Ale Ebrahim et al., 2009; Gilson et al., 2015; Hertel et al., 2005). In order
to better predict and compose teams, Hertel et al. (2005) has created the Virtual Team Competency Inventory (VTCI),
that contained information about general cognitive abilities, professional/technical KSAs (knowledge, skills, abilities) and expertise, taskwork-related attributes (e.g., conscientiousness, integrity), teamwork-related attributes
(e.g., cooperativity, communication skills), and attributes relevant for telecooperative work (i.e., self-management
skills, interpersonal trust, and intercultural skills). This work has more than thousand citations, acting as a basis
for more recent work, e.g. Krumm, Kanthak, Hartmann, and Hertel (2016).

Organizations must develop and apply their expertise in team management to improve organizational, team, and
individual performance and promote necessary collaboration and interaction (Maley, 2020). Serrat (2019) has formulated his vision on how a company should move virtually. In his proposal, he collaborated with General Electric
to ﬁnd answer to the advantages and disadvantages, critical competencies, critical success factors, needed degrees
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of virtuality, and different types of their virtual teams as well as associated requirements for leadership essentials,
managing conﬂict, managing knowledge, managing social isolation, and measuring return on investment, among
others. Designing comes with idealization and realization, that are in turn divisible into six interrelated phases: (i)
formulating the mess, (ii) ends planning, (iii) means planning, (iv) resource planning, (v) design of implementation,
and (vi) design of controls (Ackoff, 2001). Serrat (2019) concludes that for higher chances of success, the idealized
design should make the most of such tools as force ﬁeld analysis, organograms (section 3.4.1, ﬁgure 3.4), participatory methods, the premortem technique, social network analysis (section 3.4.1, ﬁgure 3.1), stakeholder analysis,
etc. throughout the six phases of idealization and realization.
To ﬁnalize this section, one can interpret aforementioned guidelines as complex and hard to apply in practice.
Often characteristics, ﬂaws and advantages are analyzed as isolated elements, however there are also researchers
interpret performance as a combination of task related, team related and process related aspects. The Virtual Team
Maturity Model (VTMM®) (ﬁgure 2.1) introduced by Friedrich (2017) brings 11 VT processes together, describes them
in inputs, methods and outputs in such a way that practitioners can apply the model on their virtual teams. Each
process consists of various Key Performance Indicators (KPIs), which allow to identify the presence of the process in
a virtual team. By gathering this information, a virtual team can start a process to improve their level of maturity.
VTMM® takes the perceptions of all team members into account and calculates the maturity level based on the
information received from the team members.

Figure 2.1: Virtual Team Maturity Model (VTMM®) proposed by Friedrich (2017)
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Team members and leaders can use this framework as an orientation on performance improvement suggestions,
which can be implemented with low effort. In his pilot study, an initial self-assessment was planned for each
team member. When the results were offered, the team leader decided to discuss the assessment results to the
whole team. The team examined a viable improvement plan. The team afterwards worked with the implemented
improvements for a couple of months before a re-assessment was carried-out proving the performance improvement made by the team. Figure 2.2 shows an aggregation of ﬁgures exposed by Friedrich (2017). The results are
shown in radar charts taking into account the 11 processes and 4 maturity levels. The improvements, shown on the
right side, can obtained by looking at the area expansion.

Figure 2.2: Virtual Team Performance improvements through the development of the processes of the VTMM (adapted from
(Friedrich, 2017))

Team Virtuality
While there is considerable theoretical work in this area, it appears that empirical attention has lagged and is
needed to better understand how virtuality, and its dimensions, ﬁt within the broader nomological network. (Gilson
et al., 2015). It’s important to know that virtuality is spread, and thus not only applicable within virtual teams.
Orhan (2017) differentiates three categories, i.e. individual (task), team and organizational virtuality. An individual
may, for example, experience a high amount of task virtuality against a low level of team virtuality and vice versa.
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As a common practice, teams that are considered more virtual are provided supplementary training programs
that familiarize members with the challenges of virtuality (Orhan, 2017). Instead, organisations should provide
resources, training and support facilities, and technological arrangement according to the individual requirements
(Orhan, 2017). This will increase fairness and, in addition, recognizing and understanding individual virtuality can
enhance the understanding of employee feelings, attitudes and perceptions in a more comparable and objective
fashion (Orhan, 2017).
Virtuality is considered as an input, where it has been found to reduce social loaﬁng while increasing perceptions of
manager’s competence and team member satisfaction (Gilson et al., 2015). However, she indicates that high levels
of virtuality can impair team functioning by reducing perceptions of productivity and limiting extra-role behavior.
As a moderator, she discovered through her literature reivew that virtuality appears to strengthen the relationship between inspirational leadership, commitment, and trust but dampen the relationship between hierarchical
leadership and performance (Gilson et al., 2015). Virtuality affects many factors inﬂuencing the team communication quality, such as: team size, team member competencies, team tenure, distance between team members,
cultural diversity, team conﬁguration, time allocation, differences in context between team members, temporal
dispersion and nature of the task. All those factors are somehow linked with virtuality, and their inﬂuence on team
communication determines the degree of virtuality (Krawczyk-Bryłka, 2017).
As mentioned in section 2.1.2, in more recent studies, virtuality is often described as a continuum. In order to
compare this measure, researchers are trying to quantize through combining multiple charasterics. According to
Krawczyk-Bryłka (2017), the main measure is ICT usage in team communication described by three factors: time
spent on communication, frequency of communication and media richness. Extra measures are also taken from
reviewed VT deﬁnitions, i.e. dependence on ICT, geographical dispersion, asynchrony, number of team members
working virtually and ICT inﬂuence on communication quality. Orhan et al. (2017) argues that that the extent of
face-to-face communication (or the lack thereof) determines the degree of virtuality, even though its presence in
theoretical deﬁnitions is found to be less frequent. Regardless of the dimensions chosen, the results are often
visualized in a radar chart (Blood, 2018; Krawczyk-Bryłka, 2017).
Krawczyk-Bryłka (2017) proposes a formula to calculate virtuality. This will introduce a standardized measure
which is necessary to research regression or correlations.
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tv =

vfi
d

i

(2.1)

where:
tv = team virtuality
d = number of virtuality dimensions
vfi = normalized ith virtuality dimension (vfi ∈ {0, 1}, i = 1, 2, . . . d);
Blood (2018) created the Team Virtuality Index (TVI) in his dissertation to ﬁnd the most appropriate dimensions that
are linked with satisfaction and engagement. He tested seven dimensions include geographic dispersion, temporal
dispersion, isolation, imbalance, technological reliance, communication richness, and leader distance. Ultimately,
the TVI was reﬁned to 5 dimensions, by excluding communication richness and imbalance. As opposed to more
exploratory research, this research expresses in detail how each of the dimensions can be measured. This is shown
in section 3.4.1, where we calculate the TVI for each of the participating teams.
Four common types of teams can easily be mapped on this continuum by using the TVI (Kramer et al., 2017):
1. face-to-face teams (tv ≈ 0)
2. teams with low virtuality level (tv ≈ 0 ± 10%)
3. hybrid teams (tv ≈ 50% ± 10%)
4. virtual teams (tv ≈ 100% ± 10%)

2.1.4 Agile Software Development
As discussed in section 2.1.1, this study focuses on project teams, more speciﬁcally Agile Software Development
(ASD) teams3 . These type of teams are using a range of diverse tools, including mobile apps, software programs,
operating systems, websites and other means of user-related services. As a result of this productive expansion,
many project management methodologies and methods have been invented or adapted to meet the requirements
of new development styles (Liebert & Zaczyk, 2019). In literature, this is often referred to as Agile Project Development (Schumacher, 2011), as this methodology has revolutionised the current state of the IT industry as a result of
3

The concept of agility does not only exist in software development. being agile is described as the ability to create and respond to

change in order to succeed in an uncertain and turbulent environment (Hinterberg & Hoffman, 2018)
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adaptation to user requirements, variable project scopes and iterative production cycles. This is often also referred
as agile software development practices. They seem to address some of the inherent challenges following from
distribution of work, for example, complexities in communication, coordination, and collaboration (Stray, Moe, &
Noroozi, 2019). Furthermore, they indicate that agile philosophy favors ﬂat organizations, open mindset, and informal communication instead of indirect, formal communication patterns, and strict manager-led work division
and allocation.
Teams have to adapt their practices and work methods in order to actually conform to those changing variables.
For companies involved, this means that additional effort, investment, and consideration is needed to achieve a
sustainable strategy that enables agile beneﬁts (Stray et al., 2019). In referred work, there’s a suggestion on four
practices to improve communication in global ASD4 ; synchronize work hours, provide for informal communication
through formal channels, balanced coordination, and constant communication. Further, enabling communication
and coordination based on mutual adjustment across sites is one key to succeed.
In the beginning of 2001, a group of software practitioners and consultants worked together to publish the Agile
Software Development Manifesto (Beck et al., 2001). It was meant as an attempt to bring a paradigm shift in
the ﬁeld of software engineering. Agile methods claim to place more emphasis on people, interaction, working
software, customer collaboration, and change, rather than on processes, tools, contracts and plans (Abrahamsson,
Salo, Ronkainen, & Warsta, 2017). In his study, he has reviewed and compared a plethora of methods, i.e. Extreme
Programming (XP), Scrum, Crystal family of methodologies, Feature Driven Development (FDD), Rational Uniﬁed
Process (RUP), Dynamic Systems Development Method (DSDM), Adaptive Software Development (ASD)5 and Open
Source Software development (OSS). In this study, the most frequent methodologies used are Scrum and Kanban,
and a combination of both.
In short, Scrum is an iterative framework which is supposed to be used for projects and product or application
development (Hinterberg & Hoffman, 2018). The framework consists of self-organized and cross functional teams
4

Such teams are also identiﬁed as virtual teams, as due their geographical dispersion and reliance on technology for communicating

and collaborating.
5
The use of this abbreviation should always be taken in its context, as the same abbreviation is used for Agile Software Development.
Adaptive Software Development is a software development process, while Agile Software Development refers to a group of software
development methodologies.
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(Cohen, Lindvall, & Costa, 2004). They compromise of multiple events, artefacts, and rules, all applied by team
members that can possibly have different roles. Scrum prescribes four formal events, i.e. Sprint Planning, Daily
Scrum, Sprint Review and Sprint Retrospective. To accommodate the four foundational values and 12 supporting
principles of the Agile Manifesto (Beck et al., 2001), Scrum introduced roles within each team, i.e. a Product Owner,
the Development Team, and a Scrum Master.
Kanban is another framework, visualizing the workﬂow with cards in the software development project using a
board, called Kanban board (Khan, 2014). This board consists of multiple columns, each representing a work ﬂow
stage of the development process.
Scrumban is the combination of Scrum and Kanban and tries to use an aggregate from both models. On one hand,
it uses the prescriptive nature of Scrum to be agile, on the other it encourages the process improvement of Kanban
to allow teams to continually improve their process by visualizing the workﬂow (Khan, 2014).
This study focuses on communication and collaboration of distinct teams who practice the agile methodology.
Such methodologies were initially created for individual teams to encounter the discussed evolutions in our environment. However, the positive outcomes of agile development methodologies in small, single team projects
generated interest in adopting such methodologies to larger settings – so-called large-scale agile, such as Scaled
Agile Framework (SAFe), Large-Scale Scrum (LeSS) and Disciplined Agile Delivery (DAD) (Hinterberg & Hoffman,
2018). This is not explored in detail in this study.

2.2

Information Systems

As discussed before, virtual teams and technology come hand in hand. It is meant to enable teams to work from all
over the world as if they are in the same room. Companies have to set up a clear and reliant virtual environment
in order to develop innovative software products (Liebert & Zaczyk, 2019). ICT enables the formation and sharing
of information and knowledge at long distances in much greater extent than at any time before (Dávideková &
Hvoreckỳ, 2016).
Even if Lurey and Raisinghani (2001) postulate that virtual teams could be more effective if more advanced tech-

Chapter 2. Literature Review

24

nologies were available, the authors also highlight that the technologies are only a partial factor. The introduction
of collaborative technology does not coercively enhance intensive collaboration among team members of a project
(Nikas and Poulymenakou, 2008). Being equipped with the best technologies is not enough to ensure virtual team
building. Ac0 cording to Lipnack and Stamps (2000) the success of virtual teams and their virtual team build0
ing should be attributed “[…] 90 percent to people and 10 percent to technology”. Internal group dynamics and
external support mechanisms must also be present to succeed virtual team building (Lurey and Raisinghani, 2001).
These aspects are taken in following § 1.1.2 into con0 sideration.(Schumacher, 2011)
Relevant topics have been discussed in context of computer supported collaborative work (CSCW) since the 1980s.
But the current trend and new opportunities to virtualize whole work processes and the teams involved induce the
need for up-to-date research. The aspects of inﬂuencing factors on the performance of virtual teamwork have up
to now not been analyzed and structured to a sufﬁcient degree. (Großer & Baumöl, 2017)
Moreover, they state that technologies’ ease of use has a major inﬂuence on technology adoption and use in the
workplace. They found that requiring less effort to use an IT system will result in increased use of the system, which
in turn can improve job performance. Finding ways to improve the use of technology by making it easier to use is
an important point in the ongoing research on virtual teams.(Graham & Jones, 2016)
Continuous changes in ICT makes companies dependent on those tools
Many IS academics (as well as practitioners) ﬁnd the dynamic technological environment of the IS ﬁeld to be one
of the more compelling motives for working in this ﬁeld. But this dynamism also(1) adds much complexity and
uncertainty to our research endeavors, (2) results in our chasing after practice rather than leading practice, and (3)
typically leads to reporting results from (rigorous)studies involving new technologies years after the technology’s
acceptance (and, occasionally,its rejection) by practice. (Benbasat & Zmud, 1999)
(Alexander et al., 2003)The evolution of information systems has been from those that automate systems to those
that informate. Automated systems simply replicate a manual system and possibly do work more accurately and
efﬁciently but provide no additional information beyond that which was available before. The second type of system
is the one which provides information that would otherwise not have existed. This comes from the computer’s
ability to compare sets of data and identify signiﬁcant differences, detect trends and patterns and process very
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large quantities of data.
Automated systems can result in the loss of expertise as the operators are no longer required to understand why
certain things happen or why certain decisions are appropriate. They are no longer required to exercise any judgement. Informating systems on the other hand can increase expertise by making more useful information available
to decision makers and hence make them aware of signiﬁcant factors that might previously have gone unnoticed. It
also encourages them to think of previously unidentiﬁed relationships,which they can investigate with the further
help of the system.
Various new types of information system have been developed with the aim of informating rather than simply
automating. Management Information Systems were developed in order to use output from Transaction Processing Systems (Information) in order to produce richer information. Expert systems of the kind that are made up
of a knowledge-base, inference engine and a system assisting in the creation of these knowledge bases (knowledge acquisition facility) were developed to permit complex expertise to be ”captured” and emulated and taught.
Intelligent tutoring systems were proposed which could understand the topic being taught, use the teaching strategy that best suited the student and topic and recognise what the student already knew, what misconceptions he
had, and hence,what should be taught and how it should be taught. Artiﬁcial Intelligence systems include Expert
Systems, Intelligent Tutoring Systems, robotics, vision systems, language recognition, natural language processing, neural networks and even learning systems which could improve their own performance over time and hence,
learn. These systems have both been inﬂuenced by, and have accelerated the increase of work that is knowledge
based, processing information instead of physical product
A different approach exists with the same goal of providing rich information rather than just automating systems.
Here managers and other end-users are provided with powerful tools and fourth generation programming languages which are easy to use and which allow the user to interact with a database or spreadsheet by formulating
questions and doing “what if” analyses. Decision Support Systems, Strategic Planning tools, Executive Support
Systems (which allow the input of data from sources external to the organisation), and Knowledge Management
Systems follow this philosophy. The intention is that instead of the systems analyst deciding which information will
be meaningful for the end-user (or even requiring that user to predict what information will be useful in future)
that decision is delayed until there is actually a need for information. Provided that the means exist for retriev-
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ing the information easily, accurately and timeously, the chance of this information being appropriated and being
used in making good decisions is deﬁnitely increased. These systems aim to produce information that is at least
rich enough to qualify as Information1 and not just as mere processed data. They attempt to address the needs
of complex and uncertain environments. Thus, these systems are more like the organic systems of Dahlbom and
Mathiassen and use an evolutionary approach to systems development and support the organisation structures
which have arisen. Flexible, networked organisational structures can be innovative and can react quickly to new
challenges and market conditions but need the support of similarly responsive information systems. The different
types of advanced information systems have had varying degrees of success and different people assess their potential differently. Where one person or school of thought assesses it as being ”pie-in-the-sky” another will judge a
particular idea to be enormously exciting with tremendous potential and to be deﬁnitely feasible. There is a clear
trend towards developing systems that either produce rich information or provide tools that enable individuals
to access information which will be meaningful to them. In many cases this information is in large chunks such
as text documents instead of isolated numeric ﬁelds, or even limited database text. It might be in the form of a
document or be of another data type such as sound, video or graphics. This trend is due to the fact that tasks and
interrelationship between tasks is becoming more complex and hence more complex data must be communicated.

Some innovations need no selling and little justiﬁcation. They are immediately adopted by vast numbers of users
in a wide variety of environments and are used in ways that were originally never envisaged. Mobile phones are
one obvious example and some aspects of the Internet another. These both use technology to exchange text or
audio information over a distance. In cases where it seems that the technology is being used enthusiastically,
but possibly sometimes inappropriately, it is particularly important to do in-depth research to ﬁnd out what the
end-user is trying to do, how satisﬁed he is with his attempts, what changes can be made to the technology and
how the process of using it can be adapted to improve results. It is necessary to see whether the advice derived
from earlier research is applicable, is available and is followed. The research undertaken here has aimed at using
critical social theory and the concept of communicative rationality to determine how e-mail can be used effectively
in reconstructing meaning speciﬁcally in collaborative teamwork.

A review of virtual team research from Martins, Gilson, and Maynard (2004) has revealed that technology is a very
important input in virtual teams found to impact team effectiveness, efﬁciency, the amount of team communication,
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the relationships among team members, and team commitment. On the other hand, virtual team technologies
have also been blamed for longer decision times, difﬁculty in sharing knowledge, and less ability to anticipate
team member responses (Martins et al., 2004). A lack of technical expertise has also been found to affect team
performance and team member satisfaction (Powell et al., 2004).(Davis, 2009)

2.2.1

Communication-focused Technology

Some researchers focus more on the differences in the communication aspect (Arkesteijn & Bentinck, 2013), often
referred as Computer-Mediated Communication (CMC). Natural communication is characterised through the use
of personal contact. This means that when naturally communication with someone you are privy to their tone of
voice, physical motions, hand gestures, speech patterns, and facial expressions (Arkesteijn & Bentinck, 2013). It
also makes it easier to understand the meaning of some communication because voice inﬂections are available.
Face-to-face communication has a number of signiﬁcant advantages, and many observers argue that there is no
replacement for face-to-face contact, regardless of how far technology has evolved (Duke, 2001).
More recent studies argue above statement, indicating recent evolvements in technology, enabling video interaction. Grözinger, Irlenbusch, Laske, and Schröder (2020), for example, studied the effects of different communication
media on creative performance in collaborative tasks. He found that team-members who are remote from each
other and communicate via video conference – perhaps surprisingly – tend not to perform substantially different
from teams that communicate face-to-face in the same room. Teams communicating via chat signiﬁcantly experienced worse creative performance compared to face-to-face teams. This might also explain why Duke (2001)
formed his statement. In terms of technology, a time gap of 19 years is huge, as a lot of technology and connection
improvements have been made since the beginning of the era.
CMC addresses time constraints (Duke, 2001), as asynchronous technologies (with a delay between sender and recipient, such as email) allow users to communicate at any time and location with access to the technology
CMC allows telework, which provides cost savings to employees by eliminating time-consuming commutes to central ofﬁces and offers employees more ﬂexibility to co-ordinate their work and family responsibilities
It also permits organisations to attract and retain top talent because workplace ﬂexibility is increasingly seen as
a crucial aspect of job satisfaction for many employees
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Additionally, CMC provides organisations with access to experts that would otherwise only be accessible at very
high travel costs
Virtual teams are also valuable to many businesses because team members commonly focus their interests on tasks
instead of shared social or cultural environments, which often impact the dynamic within conventional teams. This
fosters a working environment that encourages innovation and decreases discrimination by hierarchy, employee
impairments, race or age because productivity is more important than other characteristics
CMC poses countless technical and logistical problems, which often are very time-consuming, such as scheduling,
coping with time delays and encountering software problems
Training and technological expertise issues also arise in a virtual environment, (Bergiel et al., 2008, Bower et al.,
2001, Powell et al., 2004) as team members frequently lack the training necessary to function effectively and
navigate the technology in a virtual environment (Bergiel et al., 2008). This results in what is referred to as a generational gap between those comfortable with technology (the under 30’s) and those less comfortable (Bergiel et
al., 2008).
The absence of non-verbal cues and tacit knowledge transfer makes communication difﬁcult (Bower et al., 2001;
Lantz, 2001; Hill, 2000; Powell et al., 2004). These deﬁciencies eliminate social presence and hinder relationship
formation, cohesion and trust, all of which are imperative to a virtual team’s success.
Powell et al. (2004) found that culturally diverse virtual teams experienced coordination and communication
issues. However, as technologies offer greater information richness, these differences may begin to reappear.
(Arkesteijn & Bentinck, 2013).

Video conferencing started with room-based devices and has progressively become available to all types of handheld devices. Higher video resolution continues to improve regarding price, quality, and performance that has
increased the number and type of devices that support video (e.g., smartphones and wearables). This increase of
accessibility has allowed virtual teams to use video conferencing (see Table 1) as a means of collaboration, regardless of where they are physically located from ofﬁces, hotel rooms, or on the beach.
Multicore chips have provided smartphones the ability to perform multiple functions, including speech recognition,
voice translation, and improved video search to improve communication. Real-time communications protocols enhance video calls through multiple types of device (e.g., Amazon MayDay, Citibank video-chat function, and Apple
Spin). These protocols have made it simple to make video calls through a web browser or smartphone.(Walsh, 2019)
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Hence, despite the availability of more sophisticated options, the communication media most frequently used by
virtual teams are e-mail and instant messaging (i.e., electronic chat; Hollis, 2005; Penttila, 2005).Hence, despite
the availability of more sophisticated options, the communication media most frequently used by virtual teams are
e-mail and instant messaging (i.e., electronic chat; Hollis, 2005; Penttila, 2005). (Loglia & Bowers, 2016)
Tool Synchronicity
Asynchronous & Synchronous Communication Tools VPTs function best with a blend of asynchronous and synchronous communicationtools [43], [96]. Asynchronous communication tools involve communication with time
lags (e.g., e-mails, blogs, online discussion boards, etc.), whereas synchronous communicationtools involve communication in real time (e.g., audio conference calls, chat messagingtools, etc.). (Lumseyfai, 2019)
several studies provided support for the notion that computer and media literacy is essential for members of virtual
teams (cf. Rice, 1992; Trevino, Lengel, & Daft, 1987). Furthermore, virtual teams often communicate asynchronously
(e.g., via e-mail or data exchange systems). A main drawback of such forms of communication is that immediate
feedback and instant resolving of ambiguities is not possible (e.g., Dennis et al., 2008). As a result, team members
depend on making sense out of the available information themselves, hence stressing reasoning ability as speciﬁc
requirement of virtual teamwork.(Schulze & Krumm, 2017)
Since intellective tasks involve a considerable extent of discussion and convergence with respect to problemsolving, virtual tools that do not sufﬁciently allow synchronous communication negatively affect team functioning.
Moreover, having to exchange such a considerable amount of information via asynchronous, text-based communication media, is likely to induce perceptions of information overload (Ellwart, Happ, Gurtner, & Rack, 2015). Taken
together, team tasks with high problem-solving demands can be problematic when virtuality (more speciﬁcally,
the technology use dimension of virtuality) is high (Mennecke et al., 2000; O’Neill et al., 2016).(Handke et al., 2020)
Asynchronous communication allows time to think about what you are trying to communicate before actually sending or replying a message, which reduces miscommunication.(Arkesteijn & Bentinck, 2013)
According to media synchronicity theory, instant messaging as a communication technology earlier scored low on
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the attributes symbol variety (multiple cues) and parallelism (simultaneous conversations) [45]. However, now
we see that modern ESN tools are quite rich in providing these two facets. The ”editability” feature is unique in
ESNs such as Slack and cannot be found in other ways of communication (e.g., e-mail). When communicating on
Slack, the users can edit their posts without any time limitation, and a small ”(edited)” sign will be shown after the
message so that the others will know that the message is changed. As a consequence, a person may respond more
quickly and without as much thought as when writing an e-mail, knowing they can edit the message at a later
time. A person may also delete their message if they regret sending it. These features might lower the threshold
to communicate with each other in a distributed project.(Stray et al., 2019)
Information Richness
check also ”Comparing the performance and satisfaction of face-to-face and virtual teams in a learning enviroment”
Cross-border virtual teamwork has been widely studied over the past decade. Furthermore, technology-mediated
communication has been addressed in several media theories, such as media richness theory (MRT) and media
synchronicity theory (MST). In MRT, media that are high in richness, such as face-to-face meetings or online conferences, are appropriate for reducing equivocality of information, whereas media low in richness, which are often
written media, are best used for sharing information with the goal of reducing uncertainty [2]. Yet research about
appropriate media use by virtual team members of varying degrees of language pro�proﬁciency is relatively limited. Furthermore, the degree to which language proﬁciency inﬂuences preferences for the use of certain media is
not entirely understood [3, 4]. Finally, it is not clear how the intersections of language proﬁciency and media use
impact team inclusion, satisfaction, and the level of task accomplishment
Similarly to high task interdependence, tasks with high problem-solving demands also require technology that is
sufﬁciently high in media richness (e.g., video and audio channels) in order to successfully exchange information
about the problems that have to be solved (cf., Daft & Lengel, 1986; McGrath & Hollingshead, 1993). (Handke et al.,
2020)
It is proposed that rich media is not always superior to lean media in an intercultural context. Rich media could
lead to stereotyping and social boundary creation with a negative impact on knowledge sharing. Lean media, on
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the other hand, may reduce surface-level cultural cues and thereby down play cultural/linguistic differences in the
team (Spears, Lea, & Postmes, 2001). This could suggest that lean media usage in global virtual teams might be
more effective than in co-located teams for routine tasks or what has been termed canonical knowledge sharing.
(Klitmøller & Lauring, 2013)
Information Richness Theory (IRT) was devised by Daft and Lengel [1986] and proposed that the medium used to
communicate a message solely determines the level of communication. Hence,despite its name, it refers to the
medium and not the richness of the information. According to IRT, media can be ranked according to their ability to
carry information and hence change understanding within a time interval. Face-to-face meetings are considered
richest, that is, they will be able to change the understanding of a participant in the conversation most quickly, most
particularly when the topic of conversation is equivocal or the participants do not have the same frame of reference.
Telephone, personal documents (such as memos or letters which are addressed to a speciﬁc person or small group),
impersonal written documents (whose target audience is unspeciﬁed), and numeric documents are considered to
be increasingly less rich media. This has the interesting implication that academic writings, which presumably
carrycomplex messages, are published in the second leanest medium. The justiﬁcation could be that the arguments
included are stated explicitly and unambiguously and the readers share a frame of reference. However, the theory
was intended to advise business organisations as to the medium that should be used to communicate information
and further research has concentrated largely on the choice of communications media by managers, so possibly
academic publications fall outside the scope of the theory.
The four characteristics which inﬂuence a medium’s richness are: how quickly feedback is provided; the number of
additional cues it holds, such as tone and body language; the type of language it allows (basically this falls into
two categories, spoken or written); and how personal the medium is (this tends to depend on how many people
the medium addresses and the symbolic use of language, although this is not actually recognised by the original
IRT).
IRT quite speciﬁcally assumes that the individual alone, uninﬂuenced by social pressures, decides on the appropriate medium and does so using purely rational arguments. The theory has been extended with time as researchers
recognised that situational factors also play a role, such as, whether the recipient of the message was nearby, the
number of people to whom the message should be sent, the current form of the message (is it already in print or
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electronic form) and time factors (urgency and whether the group can feasiblely be assembled at the same time).
Research has conﬁrmed for decades that a large portion of communication is conveyed via nonverbal communication (i.e., facial expressions, body posture, and gestures) [72], [73], [97], [98]. In an effort to replicate co-located,
face-to-face interaction,virtual teams should utilize communication tools with “richer mediums,” as described in
Media Richness Theory (illustrated in Figure 9) [97]. Media Richness Theory provides a“richness” scale of communication mediums – leaner mediums (i.e., calls, radios, e-mails) aren’t as effective in transmission of communication
as richer mediums (i.e., face-to-face discussions, video conferencing, video recordings, etc.), given that leaner mediums do not allow the transmission of visual cues, body language, and gestures. Thus, leveraging richer medium
tools will allow more efﬁcient and effective communication in VPTs.Rich medium tools also provide an additional
sense of camaraderie when VPT members can visually see and collaborate with other members (as opposed to
being restricted to audio queues on conference calls), provide a sense of recognition and value in the individual
contributions of team members, and even reduce social loaﬁng [99]. (Lumseyfai, 2019)
For the purposes of this study virtual communication will be deﬁned as people using technology to communicate
with each other when they are not physically face-to-face.(Layng, 2016)
Applications like Microsoft Teams and Slack have revolutionized the workplace by combining communicative, cooperative and coordinative functions into one application facilitating team work. A recent survey documented that
41 percent of users expect to use Microsoft Teams in 2020 (Finnegan, 2019a). (Benke, 2019)

2.2.2

Enterprise Social Networking

The amount of communication tools and platforms that support distributed software development has increased
substantially in the last years [11], [29]. Examples are Slack, Yammer, Microsoft Teams, and Workplace by Facebook
[30]. These applications are known as social networking platforms (SNP), team communication platforms (TCP)
or enterprise social software (ESS) [31]. The applications can be categorized under communication methods called
enterprise social networking (ESN) and aim to foster collaborative communication across all levels of an organization [32].
One thing that differentiates general social media such as Facebook and Twitter from ESN is that social media is
open to the public and everyone can use them, but access to an ESN is limited to employees and those with whom
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the company needs to get in touch regularly [35]. There are four attributes which a platform should provide for its
users to be considered as an ESN, namely the ability to [13]: 1. send and receive messages to individual members
as well as the whole or a group of members, 2. choose and show particular coworkers as their communication
partners, 3. share ﬁles with other users, 4. view all the conversations that are done publicly, consisting of text
messages and ﬁles shared (Stray et al., 2019)
Managed correctly, an ESN can boost the productivity and motivation of employees, enhance collaboration between
the different actors in the organization, and lead to more learning for team members
However, Moe et al. [14] reported that the activity (number of messages) varied signiﬁcantly among the team
members indicating that not everyone in a virtual team is involved in the communication and committed to using
the communication platform. Therefore, it is essential to understand that there is a learning curve associated with
any new tool, and organizations need to invest in training to reach their goals of increasing collaboration between
their employees [38].
(Stray et al., 2019) While such tools contribute to making the communication more synchronous and support distributed agile development, there are several challenges such as how to interact with each other and how to
balance the communication with other types of communication mechanisms such as meetings, e-mail, and phone.

2.2.3

Technology Evaluation

Technology Recommendation
Taking a more ﬁne-grained approach, Bryant and colleagues (2009) found that the use of certain CMCs can decrease
the presence of social loaﬁng. Likewise, the ease of CMC use can increase overall satisfaction (Chi et al., 2012), reduce status differences between team members (Anderson, McEwan, Bal, & Carletta, 2007), and offset challenges
induced by task complexity for teams that leverage multiple CMC options (Kock & Lynn, 2012). Finally, in a study of
consulting and software development teams, Suh and colleagues (2011) found that personalized CMC (i.e., e-mail
and instant messaging) exhibited a positive effect on extragroup network size and structural holes, whereas communal CMC (i.e., group discussions, group calendars, audioconferences, and videoconferences) increased intragroup
tie strength. (Gilson et al., 2015)
Speciﬁcally, Duranti and de Almeida (2012) found that some cultures (i.e., Brazil) prefer richer CMC options, such as
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audio- and videoconferencing, while others (i.e., the United States) expressed a preference for weaker CMC tools,
such as e-mail and chat.
Mere usage of the most complete technology available may not be the best option for the projects to be performed
by members from different countries, because some characteristics of the tools may be perceived as inadequate
by members of one culture and as adequate by members of other cultures. This should be taken into consideration
when setting the technological environment for a proliﬁc collaboration between the team members. Besides this,
culture, which represents an initial setup of the preferences, and tool-task ﬁtness that acts upon most of the people
from each origin will also have to be taken into account. (Duranti & de Almeida, 2012)
Cummings, Espinosa, and Pickering (2009) found that the use of synchronous CMC reduced coordination delays
for members in overlapping time zones, but asynchronous CMC did not reduce coordination delays for teams with
non-overlapping work hours but, instead, reduced coordination delays for teams with members with overlapping
work hours.
Moreover, ICT provides employees with a degree of visual anonymity and social distance as the sender and receiver
of a message do not have to be present at the same time. As such it might be easier to discuss sensitive issues
when both parties have time to digest information and contemplate on how to formulate one’s response. Visual
anonymity can also encourage shyer team members to express their opinions more freely. (Anttonen, 2018)
Ale Ebrahim (2015) showed in his research that virtual team processes are more important for the success of a
virtual team than software applications.
Kayworth and Leidner (2000) found that in the absence of face-to-face interaction, virtual teams have a more difﬁcult time communicating, interacting, ﬁnding shared meaning, and reaching any consensus. Powell, Piccoli, and
Ives (2004) reinforced this point when they found that traditional face-to-face teams tend to outperform virtual
teams in terms of their ability to ”orderly and efﬁciently exchange information and engage in effective planning”
(p. 8).
Berry (2011) suggests that some tasks are more suitable for virtual teams than others, and contends that a supportive organizational culture, as well as sufﬁcient time and training, are important success factors for virtual teams.
Ellwart et al (2015) also studied the impact of information overload on virtual teams, and found that electronic
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communications can easily create this situation,resulting in decreased team performance. E-mail overload often
causes this. Their research suggests that awareness of this phenomenon, accompanied by a strong task orientation
that includes clear roles,responsibilities, goals, and strategies, can mitigate this problem.(Graham & Jones, 2016)
The importance of having modern technology is motivated to increase efﬁciency in the business operations and
improves communication (ibid.). However, technological investments are for most corporations a large, complex
and costly decision (Valacich & Schneider, 2017). Not only can one system support one full operation, but also
associated costs with purchasing software, licenses, installation and maintenance are heavy. Hence, an up to date
technological infrastructure is essential to remain competitive and is a vital part in doing successful business in
the 21st century.(Blomqvist & Nordstrand, 2018)
In particular, an implication of our ﬁndings is that the negative effects of technology use, or the so-called“deﬁciency
model”(Gibbs, Nekrassova, Grushina, and Abdul Wahab, 2008) may be explained by the lack of time team members have to learn to use these tools and to develop relationships with one another that can facilitate teamwork
(Walther, 1992).(Gibbs et al., 2017)
Further success factors associated with virtual organisations are an organisation culture that accepts technology,a
highly decentralised organisation, and a change-oriented organisation [Burn & Barnett, 1999].(Alexander et al.,
2003)
A successful virtual team requires an appropriate interaction technology, and managerial challenges must be appropriately addressed
To succeed, it is essential that team members share knowledge development and design collaborative understanding among team members(Alinea, 2018).
For migration or similar large-scale projects, personal project management competency, appropriate use of technology and networking ability, willingness for self-management, cultural and interpersonal awareness is fundamentals of a successful virtual team (Ale Ebrahim et al., 2009). Thomas and Bostrom (2005) found that a technology facilitator role can be critically important to virtual team success.
The collaboration technology used by a virtual team can encourage users to categorize information, to judge its
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importance, and leads to better quality decisions. When asynchronous communication ICT is used, team members
have much more independence in developing and testing their own solutions, before sharing them with other
members. At the same time they are less tended to discuss all of their ideas of problem solutions [34]. The virtual
collaboration process structure supported by a communication channel leads to equal information voicing in the
team, which stimulates the negotiation process and focus on analyzed alternatives, not on personal preferences
[35]. On the other hand, the research concerning virtual and traditional software team member preferences in
decision-making methods [36] has revealed that the virtual environment stimulates teams to rely on leaders’
opinions more than on discussion and compromise.(Krawczyk-Bryłka, 2017)

2.2.4

Innovation

virtual teamwork can still be considered an innovation because perpetually new communication media are developed and collaboration has to be constantly adapted to changing environments.(Schulze & Krumm, 2017)
As innovations constantly develop, corporations are moving from traditional ways of communicating towards new
trends such as mobile & social media platforms, cloud based computing, artiﬁcial intelligence and big data structures (Herweijer & Waughray, 2018)
While there are obvious beneﬁts for the use of global virtual teams, they do face greater challenges given the
multicultural makeup and communication challenges caused by geographic dispersion and reliance on technology
for all business handlings. These challenges may seem daunting to management and the organization itself, and
the focus of use for GVTs tends to be on project-speciﬁc tasks, versus innovative ones. There tends to be a focus on
efﬁciency over exploration, and when team members are under pressure to meet tight deadlines and deliver results
quickly, there is little time or opportunity to ask questions about broad processes or overall goals (Gino, 2018).
Innovative opportunities for a GVT can create more opportunity for open communication, higher level engagement
and better team performance. GVTs have the ﬂexible work options and diversity to be creative.(Maley, 2020)

CHAPTER 3

METHODOLOGY
The goal of this thesis is to study information system requirements in virtual teams characterized by geographical
and temporal dispersion, use of ICT in communications and cultural and linguistic diversity. An crucial part of the
study is to understand how members of a virtual team experience communication and collaboration with ICT and
how do this, together with aforementioned characteristics, reﬂect on these experiences in practice. This chapter
will present in detail the research methodology applied in this study. Secondly, it will also describe the case selection and methods used for data collection and analysis. The researcher will also give a solid justiﬁcation for the
methodological decisions taken to be able to carry out this research.

3.1

Research approach

There are a variety of factors that inﬂuence on a researcher’s decision to adopt a certain research design. Not only
is it affected by the researcher’s ontological and epistemological worldviews and decisions taken in regards to
research strategy and research methods, but it is also shaped by the personal experiences of the researcher and
the research problem itself (Anttonen, 2018).
As Ghauri and Grønhaug (2002, 47) explain, the strategic choice of research design should result in an approach
that permits the best possible way to provide adequate answers to the research problem while taking into account
the constraints on the researcher caused by limits such as time, resources, or competences. To this end, this study
adopts a qualitative approach to the research problem (Anttonen, 2018).
Qualitative research can be used for shedding light on a phenomenon about which little is known. It is also often
used as a means for uncovering individual experiences about or behaviour in a certain social context or for exploring
the meaning individuals or groups ascribe to it. (Creswell, 2009, 4; Ghauri and Grønhaug, 2002, 87.) According
to Creswell’s (2009, 4) description about the process of qualitative research, it consists of gradually emerging
37
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questions and procedures, with data typically collected in the participant’s natural environment, data analysis
inductively moving from speciﬁcs towards more general themes, and with the researcher making interpretations
of the meaning of the data in order to render the complexity of the studied phenomenon.(Anttonen, 2018)
Applying interviews as a research tool is a widely common data collection method when conducting a case study
(Saunders, Lewis & Thornhill, 2009). Semi-structured interviews are a sort of interviewing technique, described
to be efﬁcient due to its ﬂexibility and capability in disclosing often hidden human and organizational behaviors.
We found the approach suitable for our research because we wanted our interviews to result in a “conversation
like” meeting where the interviewees could speak openly with the opportunity to develop the topic unconditionally
whilst going in depth. The semistructured interviews gave us the opportunity to ask follow-up questions when the
interview questions were understood unclear or elaborations vague. This approach supported us accessing in-depth
information, whilst avoiding biased answers by our interviewees (Bryman & Bell, 2011).(Blomqvist & Nordstrand,
2018)
As the author had access to documentation and subject matter experts within the global company, a case study
strategy was selected, as outlined by Yin (2013). According to Yin, case studies have been under criticism for many
years due to their apparent lack of rigorous procedures, but they are today suggested as the adequate form of
research for a contemporary phenomenon within its real context.
As this is an abstract topic, an exploratory and qualitative study was required to further specify the issues of the
study, which were intricate and profound (Saunders et al. 2009, 482). Exploratory research allows for exploring a
topic on a deeper level even though having limited samples, while descriptive research would require access to a
more signiﬁcant amount of data in order to better describe a phenomenon. (Gil 2008, 27 - 29).
Observation, according to Eriksson and Kovalainen (2008, 86), is one of the most demanding types of collecting
empirical data, as it requires the researcher to become immersed in the context that is being observed. From 2006
until the present (2017, year of the writing of this study), the author not only watched the social context of GVTs
but also contributed to it by being part of several teams, experiencing ﬁrst-hand challenges and beneﬁts brought
Research

by the dynamics of these interactions.(Laurindo Pinto, 2018)

strategy

We used a single case study approach to gain detailed information and provide understanding to describe GVT
communication (Ghauri & Grønhaug, 2010). Creswell (2007) presents a case study as a research strategy primary
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focus on going in depth to investigate and intensively understand the know-how of a speciﬁc case or objective (Dyer
& Wilkins, 1991; Eisenhardt, 1989). Babin and Zikmund (2016) explain; ”..Case studies provide a primary advantage
in that a researcher can study an entire organization or entity in depth with meticulous attention to detail” (p. 120).
(Blomqvist & Nordstrand, 2018)

A triangulation strategy (Saunders et al. 2009, 154) was followed throughout the study, meaning that three independent sources of data were used to corroborate the process and ﬁndings of the research. As described by Yin
(2013), one of the leading aspects of triangulation that help the researcher is linking the evidence through multiple
data sources and methods. As previously mentioned, the author had been part of the routine of such Global Virtual
Teams. He was able to observe the interactions and challenges faced for years, while at the same time having
access to the company’s documents, such as annual reports, strategic communications, education materials, all of
which, at some point or another, had inﬂuence over how teams worked at the company including its global virtual
format.
There was observation within the context, documentation review and interviews with participants of the research
context, such as managers and team members of GVTs.
Natural observation happened ﬁrst... This natural observation process, also known as participating observation (Gil
2008, 103), led the author to a more systematic observation approach (Gil 2008, 104), where he started collecting
thoughts and best practices from his point of view and those of colleagues and managers, about working with
global virtual teams.
These best-practice documents were built based on observation and research of internal documentation. As such
materials are proprietary, they cannot be displayed here; however, they helped in developing the background and
basis of this research. Such documents included annual public reports, containing statistics and broader strategic
announcements, as well as methodology databases.
To close the triangulation approach, further qualitative data were needed, and the method of interviews was chosen. Using the interview method provided the researcher with the ability to control the data gathering process
within the context of its happening. The preferred format of the interviews was semi-structured (Eriksson and Kovalainen 2008, 82) which resembles more of a discussion, allowing the responses to be more openly debated without the need to stick to predeﬁned questions and their order. In fact, it can even be said that interviews are simply
a conversation with a purpose (Berg et al. 2014, 105), and that was the approach taken in this study.(Laurindo Pinto,
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2018)

look at: Strategies to achieve high performance in hybrid project teams

A set of questions (appendix 2) was put together simply to guide the conversation, to ensure that the interviewer
could cover the various areas of focus of this study, along with a shorter version (appendix 1) that was shared by
email before the interviews taking place. Providing these questions to the interviewees in advance, as suggested by
Saunders et al (2009, 485), allowed them to be better prepared and more quickly refer to their experience during
the interviews. (Laurindo Pinto, 2018)

The limitation of case studies and critical incident approaches, however, is their narrow focus on particular settings,
which restricts their generalizability. Nevertheless, case studies may serve as a good starting point for generating
hypotheses and for integrative models on virtual teamwork competencies, which may subsequently be tested in
Table of

larger empirical studies.(Schulze & Krumm, 2017)

other
document

3.2

Research Context

This study will be conducted within one multinational B2B-company. introduction of company -
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Participant selection
Table 3.1: Respondent Summary

ID

Location

Nationality

Gender Age

Interview Date

Department

1

BE, Izegem (HQ)

Belgian

Male

32

19/02/2020

Technical Account Management

2

BE, Izegem (HQ)

Portuguese

Female 34

19/02/2020

Project Management

3

COL, Bogota

Colombian

Female 27

19/02/2020

System Development

4

PRT, Lisbon

Portuguese

Male

33

20/02/2020

System Development

5

BE, Izegem (HQ)

Romanian

Male

27

20/02/2020

System Development

6

BE, Izegem (HQ)

Belgian

Male

28

20/02/2020

System Development

7

USA, Weston

Cuban

Male

31

20/02/2020

Technical Account Management

8

RUS, Moscow

Russian

Male

32

21/02/2020

Technical Account Management

9

SGP, Singapore

Singaporean

Male

32

21/02/2020

Technical Account Management

10

PRT, Lisbon

Portuguese

Male

32

21/02/2020

Technical Account Management

To have the questions answered, participants were chosen based on the following criteria which required that
participants were either functional team members (such as engineers, specialists, and analysts) or leaders (such
as managers, project managers, and team leaders). Their tenure (length of employment) had to be of at least ﬁve
years, and they were required to have had experience working in GVTs as a full-time role for at least three years.
To be more speciﬁc, the team in which the interviewees participated had to have team members of at least two
different countries and their work fully supported by technology and internet-mediated. communication. As for
their tenure, it was considered time working with IBM. Additionally, an equal number of males and females was
chosen, solely for a gender equality principle, as the author did not carry out any additional research based on
gender speciﬁcs.(Laurindo Pinto, 2018)
Check graphs of (Laurindo Pinto, 2018)
At this point, it should be brieﬂy pointed out that the researcher is currently working for the case company which
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provides the convenience of access to key personnel to be interviewed. However, the researcher has not and is not
currently working either in any of the case teams nor with any of the members of the studied virtual teams which
decreases the risk of potential research bias.
The units of analysis, i.e. the cases selected for this study, consist of X comparable but distinct virtual teams that are
each situated from X locations and in total on X different continents. Discuss here how the persons were selected
and where they are situated Also discuss about the composition of their teams by using Social Network Analysis.
The single most deﬁning characteristic of a case study research lies in delimiting the unit of analysis, i.e. the case, to
represent a comprehensive sample of the studied phenomenon (Merriam, 2014, 40-41). Merriam (2014, 77) argues
that the most appropriate sampling strategy in qualitative research is the non-probabilistic sampling of which the
most common form is the purposeful sampling. Purposeful or criteria-based sampling leans on the objective of
the researcher to discover, understand, and gain insight into the phenomenon being studied and on the selection
of a sample from which the most can be learned. Of both teams, one to three participants were chosen from each
location, consequently resulting in the selection of 11 team members in total.
Table 3.2: Case selection criteria

Selection criteria

Justiﬁcation

A team that communicates via ICT

In order to gain insight into how virtual interaction reﬂects on group identiﬁcation

A team that is geographically dis-

In order to gain insight into how the global nature of the team reﬂects

persed

on group identiﬁcation

A team that is culturally diverse

In order to gain insight into how cultural diversity reﬂects on group identiﬁcation

A team that is at least one year old

In order to gain a genuinely in-depth insight into how group identiﬁcation
is experienced in a global virtual team

Accessibility to key people

In order to gain access to relevant individuals and to allow for multiple
perspectives on the topic to be explored

For this research, two global virtual teams from one large-scale multinational company were chosen as cases
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on which the empirical part of this study is based on. Both teams consist of locations in two different countries
that comprise a culturally diverse workforce which interacts chieﬂy through information and communication technology. The theoretical framework is constructed on current literature on the topics of identiﬁcation and global
virtual teams and is mainly drawn from sources dated after 1990 after which the academic works on both topics
has started to mushroom. The
The selected theories stem from a number of disciplines ranging from management, organisational behaviour,
and international business, to psychology, communication sciences, and information systems sciences. However,
emphasis is laid on literature from the former three.

3.4 Data Collection
3.4.1 Situational Analysis
Social Network Analysis
Social Network Analysis (SNA) was applied to model, visualize and analyze the participants of this study with their
corresponding team members and manager. SNA encompasses the use of graphs and matrices in analyzing, modeling, visualizing and providing metrics primarily for social network structures, behavior, social interactions but
also many other network interrelated entities and structures (Petrevska Nechkoska, 2017). SNA combines mathematical concepts of graph theory and social science and offers a diverse range of metrics that enable rich analysis
of the relations, interactions, structure, attributes, behaviors, inﬂuences, tendencies, and other characteristics of
the networks and their interrelated entities (Petrevska Nechkoska, 2017).
Within the context of virtual teams, SNA as a socio-technological tool to analyze, evaluate or suggest recommendations. Lin and Chen (2004) developed a SNA system to facilitate teams’ collaboration and then evaluate the
system’s performance. The system can draw graphs to present a team’s social networks and calculate the values of
attributes characterizing the social network and visualize them from two different angles. From an ego-centered
network, a team member can identify their relations, and how strong they are, based on generalized data coming
from multiple sources, such as e-mail, discussion board, ﬁle sharing, and online message. Another analysis can be
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conducted by illustrating a global view of the activity and relationship among team members. Team members can
understand how information ﬂows through network ties, how people acquire information and resources, and how
cleavages and coalitions operate. Wi, Oh, and Jung (2011) presented a VT formation model tool which was used to
discover project opportunities, and to propose a virtual team to successfully execute the project based. Each team
member was evaluated quantitatively in terms of knowledge and collaboration under a semantic web environment
(Wi et al., 2011).
In order to facilitate the SNA implementation, Gephi was used. Gephi is an open source network exploration and
manipulation software, which is able to import, visualize, spatialize, ﬁlter, manipulate and export all types of
networks (Bastian, Heymann, & Jacomy, 2009). Furthermore, plug-ins can be used to enrich your visualisation or
analysis. I have used the GeoLayout and Map of Countries plugins to utilize coordinates to distribute the nodes and
vizualize on the world map. At the end, the layout Force Atlas was used to avoid overlapping nodes. For this, one
could also use the Noverlap layout plugin.
A graph consists of nodes and edges. The nodes in ﬁgure 3.1 represent people, working in the use case company.
Although nodes are used to visualize people, they could also portray systems, departments, roles, concepts, and
other entities (Petrevska Nechkoska, 2017). The nodes were categorized in three groups, i.e. interviewees, team
members and managers of interviewees. This means that for this analysis only a sample of the whole company
is taken. Team member nodes are grouped per location, e.g. three team members working in the same location
are represented by one node, although there does exist a property for group size. This decision was taken because
the researcher did not have access to all required information, such as country of residence and whether they
are working in ofﬁce or from home. Distinctive colors were used for each team. In addition to this, interviewee
nodes are visualized with a ticker red border, while manager nodes have a blue border. Besides aforementioned
characteristics, extra properties on the nodes are team name, working from home, country of residence, nationality,
gender, age, department and tenure.
The undirected edges on ﬁgure 3.1 represent relationships. There are three properties used to represent such edges,
i.e. IsManager, IsTeamMember, IsInterviewed. The properties can be used to ﬁlter, distinguish or the analyze relations of people. In the ﬁgure, edges that show manager (blue) or interviewee (red) relationship are shown slightly
ticker. The other relational edges are colored by team.
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Figure 3.1: Interviewees with their corresponding team & manager

Team Virtuality Index

Figure 3.2: Team Virtuality per team & categorized by TVI Dimensions
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Figure 3.3: Dimension vizualization of overal Team Virtuality

Hybrid teams deﬁned as those that meet the virtuality criteria on the middle level seem to be even more challenging for members and leaders than fully virtual teams [14]. They require combining the knowledge and the rules
referring to the FtF teamwork as well as virtual teams.(Krawczyk-Bryłka, 2017)

Observation Researcher

First of all, it is worth mentioning that the researcher is already working a virtual team for over three years. He
joined the company after graduation and got part of a team with four team members. They were all from the same
department, i.e. system engineering, but had different (technical) roles within the scope of the projects. The team
members were
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Observation Company Structure

Figure 3.4: Organogram of Use Case Company
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Observation Company Tools

Figure 3.5: Technology used within use case company

3.4.2

Interview Analysis

E-mail upfront, Interview protocol
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Video Recording

3.5

Procedure

3.6

Measures

Previous research has identiﬁed a number of variables that could potentially inﬂuence team effectiveness. These
control variables include workﬂow interdependence, percentage of face-to-face communication, team size, type of
team, perceived usefulness of e-collaboration tools, and experience with collaborative technologies.
Sharing Leadership And Team Process In Virtual Teams

CHAPTER 4

DATA ANALYSIS AND DISCUSSION
The organization’s IT infrastructure must also be fully up-to-date and common to all team members, in order
to ensure that new technologies and increased network trafﬁc can be accommodated, and that geographicallydispersed team members can have equal input and access to information and opportunities.(Morley et al., 2015)
ﬁnal challenge was not having too many channels making it difﬁcult to follow relevant discussions, but at the same
time, channels needed to have a narrow focus so team members know where to discuss what topic. (Stray et al.,
2019)
Hence, despite the availability of more sophisticated options, the communication media most frequently used by
virtual teams are e-mail and instant messaging (i.e., electronic chat; Hollis, 2005; Penttila, 2005).(Purvanova, 2014)
The usual way to get to know other team members was work-related communication. In many cases, when team
members discussed work-related topics they also revealed details of their personal life. However, if team members
did not regularly co-operate with each other it was very rare that people got to know those team members who
worked in different locations. People felt that getting to know team members personally was time consuming. In
co-located teams the situation is different as people can interact with each other, even if they do not collaborate,
by meeting at lunch, coffee breaks, etc. (Virolainen, 2011)

4.1 Test
IMPORTANT FOR THIS STUDY A lot of deﬁnitions and studies are using temporariness for deﬁning the virtuality of
a team, however in this study, there’s is no real link found to temporariness of virtual teams. The virtual teams in
this study are long-living entities who accomplish subsequent projects and tasks.
This difference could be because studies focus on a speciﬁc aspect, such as team effectiveness. It is proven that
temporariness is a dependency to team effectiness (Osborn, 2019), such stressing one aspect that will be more
50

Chapter 4. Data Analysis and Discussion

51

analyzed in depth. Furthermore, As stated in section there are different types of teams and some studies don’t X
go deeper which team type they are using for their analysis or just don’t focus on this aspect, making it hard to
generalize ﬁndings.
Look at chapter 5.1.2 to compare recommendations for team compositionČale (2013)
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CONCLUSION
opgelet!! Zeker niet gewoon masterproef samenvatten
Hetgeen dat je zelf gevonden hebt in jouw onderzoek terugkoppelen naar de literatuur. Onderzoeksvraag kunnen
beantwoorden, wat weten we met mijn onderzoek wat we nog niet wisten Wat komt er overeen met de literaatur
en wat verschilt er en hoe komt dat verschil van conclusie !! kritische ingesteldheid naar voren schuiven
1. wat was de onderzoeksvraag 2. wat is de conclusie van het onderzoek 3. klopt dit met de reeds gekende literatuur
4. waarom is er al dan niet een verschil 5. eindconclusie

• Interviewees are currently evaluating what they have and how they use it, but often don’t reﬂect whether
they would like to change things, except for signiﬁcant frustrations.
•
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APPENDIX A

INTERVIEW E-MAIL
Hi,
Thank you in advance for your time. To give you a bit of background, I am writing my thesis about Information
System requirements for Virtual Teams. I have a couple of questions to go through with you, and the main themes
are below for your reference and preparation.

Note: I don’t expect you to come with complete or extensive answers written down. This is mostly for me to carry
out a conversation around these 4 main questions. Thanks!
1. What are your experiences about the geographical and temporal dispersion of your team?
(a) In what ways do you think this does impact on the team (functioning / cohesion / satisfaction / commitment)
(b) Does virtual teams practice introduce beneﬁts? How about challenges?
2. How do you communicate with your peers and team members?
(a) Ways of communication, tools, challenges, beneﬁts
(b) Do you communicate more with your colleague from the same ofﬁce?
3. Identify the collaborative technologies that you or your team members have used to increase collaboration
and productivity.
(a) If you were the most important stakeholder of those technologies, what would you change right
away?
(b) In your opinion, which tools and strategies are important for effective communication and collaboration in virtual teams?
(c) Besides communication, what kind of information systems are most important for effective personal
and team performance?
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4. What are the challenges of being part of a virtual team having to communicate and collaborate via technology?
(a) How often do you encounter a misunderstanding?
(b) Do you think technology could be helpful to increase effective collaboration or help people ﬁnd information on their own?
If you don’t know what I mean with an information system, you can ﬁnd more information in attachment.

Thank you in advance,
Sincerely,
Jarno Lernou

APPENDIX B

INTERVIEW PROTOCOL
Opening
First of all, there was given an introduction to the subject and the reason for this study. Secondly, people were
asked and informed about recording the session for later analysis. All of the participants agreed to this. The
researcher also informed the participants about looking up some shallow personal and work information. The
personal information was about name, gender, and country of residence. The work information was found on the
intranet of the company and was about job title, department, tenure, team size and team allocation.
After the introduction, some more general personal information was asked. This was kept to the minimum that
could be relevant for this study, such as nationality, age and education background.
Do note that this interview was semi-structured, so that means that the order of questions was not always equal.
However the researcher tried to ask all important questions by color coding them.

Team interaction (10 mins)
What are your experiences about the geographical and temporal dispersion of your team?
• In what ways do you think geographical and temporal dispersion impact on the team (trust / functioning /
cohesion / satisfaction / commitment etc.)
• What have you enjoyed most about working on a virtual team?
• What skills do you believe are needed to work in a virtual team?
– Which is the most important to you? Why?
• Does hybrid virtual teams practice introduce beneﬁts? How about challenges?
– Do you have any ways of overcoming them?
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• Can you overcome everything with technology (even if is not possible with the current state of affairs)?
Are you able to work from home?
• Did it affect your performance?
• Does it affect your communication behavior?
• Did you have to change anything at your home ofﬁce?
• Are you using different communication tools?
Please describe your “normal” day at work, how and how often do you keep in touch with your virtual and your
local colleagues and on what kind of matters?
• Are you applying Scrum, Kanban, Extreme Programming, a mix, or something else at the team level? Is it
reﬂected in all teams or can it vary from team to team? Do you use particular tools for performing the job?
How are people rewarded or is their good job noted in the team, does it show?
• Is this transparent between team members?
• Would technology allow for communicating rewards or bonuses if it is impossible to do so face to face?
– What would be needed in the current tools you use for this?

Communication (10 mins)
What kind of communication guidelines do you have within the team?
• What strategies do you use to make sure that communication within virtual team is effective? Can you
describe them?
• How do you keep in contact with what’s going on with the team in general?
– How do you distribute information within the team?
– How about project work and status?
• Are you communicating always in the same language with every team member?
– Is this your ﬁrst language or not?
– Is language a barrier for you?
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If you’re communicating with a virtual team member, are you using e-mail or instant messaging? Is this only text
based, or do you often use audio or video and for what reason?
• Do you communicate more with your colleague from the same ofﬁce?
• Do you and your team speak about anything else other than projects?
• On average, how often do you meet face-to-face with your virtual project team members?
What is your preferred 1 on 1 method of communication from your team leader/manager
• If face to face, what could be changed on the current communication tools if it wasn’t possible to meet in
person?
Which group communication method gives you the greatest sense of contributing to your team?

Information systems (10 mins)
Number one stakeholder of a certain technology.
• Which e-mail tool(s) are you using, and what would be the ﬁrst thing that you would change or add if you
were the most important stakeholder of the tool?
• Which instant messaging tool(s) are you using, and what would be the ﬁrst thing that you would change or
add if you were the most important stakeholder of the tool?
• Which video conferencing tool(s) are you using, and what would be the ﬁrst thing that you would change
or add if you were the most important stakeholder of the tool?
Identify the collaborative technologies that you or your team members have used to increase collaboration/ productivity. Please check all that apply.
• Tools (Bains, 2013)
– E-mail (Gmail, Outlook)
– Blogging and website tools (WordPress, Blogger/ Blogspot, Edublogs, Tumblr)
– Wiki/ Website tools (Wikispaces, Google Sites, PBWorks)
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– Video tools - viewing, creating, sharing (Vimeo,YouTube, TED Talks/ Ed, Khan Academy, Movie Maker,
iMovie)
– Audio Tools (Audacity, iTunes and iTunesU)
– Web conferencing tools (Adobe Connect, Blackboard Collaborate, WebEx)
– Live communication/ feedback tools (Skype, Poll, Everywhere)
– Enterprise collaboration platforms (Sharepoint, Google Apps, Buddypress)
– Public Social Networks (Twitter, Facebook, Google+/Hangouts, LinkedIn)
– Private social networking platforms (Yammers, Edmodo, Ning, Buddypress)
– Social bookmarking tools (Diigo, Delicious, Popplet)
– Pinboarding tools (Pinterest, Learnist)
• Do people respond to the messages that you’ve sent via the communication tool?
• In what circumstances do you use e-mail, instant messaging or video calling?
• In your opinion, which tools and strategies are important for effective communication in virtual teams?
• What are the challenges of using technology to communicate with a team (if, any)?
Besides communication, what kind of information systems are most important for effective personal and team
performance?
• You are working for a software company, are there any internal tools that facilitate your performance and
efﬁciency as a team?
• If you don’t know something, is it clear for you where you have to search?
• How big is the added value for virtual teams compared to face to face teams?
• Are there any new information systems introduced in your company that have a big added value for yourself,
the teams or for the customer?
Do you use any tools to support decision making?
• For example, when starting with a new project. Are there any tools that you use to help you build the
solution for the customer?
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• For example, when receiving a critical incoming customer alert because of a software issue. Do you have
any tools that help you analyze the issue?
• For example, if you are composing a team for a particular project. Are there any tools that help you in
making the best ﬁt team?

Performance (10 mins)
Thinking about the different technologies you have used to communicate within your virtual teams, how often do
you encounter a misunderstanding with your team members? If you have never used the technology, please choose
N/A.
• E-mail
• Audio chat
• Video chat
• Video meeting
• Instant messaging chat
• Task descriptions
When you encounter a misunderstanding with a virtual team member, what other technology are you likely to
switch to, in order to alleviate misunderstanding? Example: If you encounter a misunderstanding with a coworker
via email, you may start Instant messaging them to clear up the confusion. If you have never used the technology,
please choose N/A.
• E-mail
• Audio chat
• Video chat
• Video meeting
• Instant messaging chat
• Task descriptions
What do you do in case of misunderstanding?
• Ask
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• Just wait and hope the answer becomes clear
• Search on your laptop
• Leave it as it is, it is probably not that important
Challenges
• With dispersed members, are you experiencing any:
– communication challenges (e.g. language barrier, time zone, etc.)
– technology challenges to support collaboration and communication (e.g. bandwidth, lag, responsiveness, too many/less features)
– interpersonal challenges (e.g. culture, work approach)
• When virtual teams do not work together successfully how do you think the problem should be solved?
There’s a new incoming project for a customer from a different continent.
• Would a team beneﬁt from working in the same ofﬁce or would you rather compose a team with multiple
backgrounds? Knowing that the remote ofﬁce has little experience with the topic.

Customer questions (0-5 mins)
• Do you communicate with customers?
• Are you using different tools than the tools you use internally in the team?
• Are you using similar tools than the tools you use internally in the team?
• Do you have to adopt to customer preferred tools?
• Are customers willing to change their tools if you would propose a new communicating tool?

Closing (5 mins)
• Before we close, regarding the theme of our discussion, would you have any ﬁnal thoughts or comments?
What would you recommend to a person joining a Global Virtual Team (GVT)?
After the interview, participants were thanked for their effort and informed on the end date of this study.
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