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ABSTRACT

Background

It is evident that due to the globalization, offshoring and cross-national collaboration has become a
natural evolution for many companies which have created the virtual world. The virtual world has
many advantages, but when this is put into practice it turns out that there are also some disadvantages
that affects the teams that are working with different sites. Teams face big challenges in
communication and collaboration due to the physical distance, cultural differences and time zones.
While believing that the work becomes more efficient, this process is at the same time slowed down
due to the challenges that arise that affects the performance which in turn affects the costs.

Purpose

The purpose of this study is to develop an understanding about whether or not there are differences in
globally distributed teams and co-located teams in terms of soft factors, team performance and cost
efficiency. The projects that will be studied are global software development projects where the teams
are either located in Sweden or in India.

Method

This study is a case study at Ericsson that operates in many distributed software development projects
where team members are located all over the world. 11 projects were selected and compared. Two
surveys were made in order to collect data from developers who worked with the different projects
that were selected. Furthermore, internal data about the performance for each project was collected
and used in the statistical tests together with data from the survey in SPSS. The performance data was
also used in order to calculate the performance deviations from the expected performance and in order
to calculate the associated costs.

Results

There is a statistical significant difference in communication efficiency, shared identity, trust and
cultural clashes between co-located and distributed teams. These soft factors are strongly related to the
team performance. The co-located teams perform better than expected while distributed teams perform
worse than expected which also increase the extra costs in the project.

Conclusion

The communication efficiency, shared identity and trust are higher in co-located teams, and the values
of cultural clashes are lower than in distributed teams. Co-located teams perform better than
distributed teams and the performance in co-located teams leads to cost savings while the performance
in distributed teams leads to cost losses.

Keywords: Co-located teams, distributed teams, offshoring
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SAMMANFATTNING

Bakgrund

Det ar uppenbart att offshoring samarbete 6ver landets grianser pa grund av globaliseringen har blivit
en naturlig utveckling for ménga foretag, vilket har skapat den virtuella varlden. Den virtuella varlden
har manga fordelar, men nér det anvinds praktiken visar det sig att det ocksa finns nackdelar som
paverkar team som arbetar med olika ldnder. Dessa team stir infor stora utmaningar inom
kommunikation och samarbete pa grund av det fysiska avstandet, kulturella skillnader och tidszoner.
Samtidigt som man tror att arbetet blir effektivare, saktar denna process samtidigt ner pa grund av de
utmaningar som uppstir som paverkar prestationen som i sin tur paverkar Kkostnaderna.

Syfte

Syftet med denna studie ar att utveckla en djupare forstielse for huruvida det finns skillnader i globalt
distribuerade team och samlokaliserade team ndr det giller mjuka faktorer, prestation och
kostnadseffektivitet. De projekt som studeras ar globala mjukvaruutvecklingsprojekt dir teamen é&r
antingen placerade i Sverige eller i Indien.

Metod

Denna studie dr en fallstudie p& Ericsson som jobbar 1 manga distribuerade
mjukvaruutvecklingsprojekt dir flera team finns 6ver hela virlden. 11 projekt valdes och jamfordes i
denna studie. Tva enkédtundersokningar gjordes for att samla in data fran utvecklare som arbetade med
de olika projekt som valts. Dessutom samlades intern data om prestation for varje projekt och
anvandes i statistiska tester tillsammans med data fran eknkdtundersdkningen i SPSS. Prestationsdatan
anvandes ocksa for att berdkna hur prestationerna avviker fran det forvantade resultatet och for att
berdkna ddrmed de relaterade kostnaderna.

Resultat

Det finns en statistisk signifikant skillnad i kommunikationseffektivitet, gemensam identitet,
fortroende och kulturella konflikter mellan samlokaliserade och distribuerade team. Dessa mjuka
faktorer ar starkt relaterade till teamets prestation. De samlokaliserade teamen presterar battre dn
forvantat medan distribuerade team presterar samre an forvéntat vilket ocksd Okar de extra
kostnaderna i projekten.

Slutsats

Kommunikationseffektivitet, delad identitet och fortroendet dr hdgre i samlokaliserade team, medan
virden for de kulturella konflikterna ar ldgre 4n i distribuerade team. Samlokaliserade team presterar
béttre dn distribuerade team vilket i de samlokaliserade teamen leder till kostnadsbesparingar, medan
prestationen i distribuerade team leder till kostnadsforluster.

Nyckelord: Samlokaliserade team, distribuerade team, offshoring
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1 INTRODUCTION

This chapter includes an introduction to the subject chosen for this study and a discussion of the
problem in order to give the reader a brief insight to the studied area in this research. This chapter
will also present the objective, thesis questions and delimitations.

1.1 Introduction

Globalization connects the world’s countries closer together and is described as the process of
interaction and integration among people, companies, and governments worldwide (Guttal, 2007).
Globalization is also explained as the growing interdependence of the world’s economies, cultures and
people brought together by cross-border trade in goods and services, technology, flows of investment,
people, and information. It has grown and is still growing due to advances in transportation and
communication technology (Albrow & King, 1990). The globalization enables multinational
partnerships among companies that are located in different countries around the world. One of the
business strategies in the process of globalization is offshoring. Offshoring refers to the relocation of a
business process to the same or another company in another country, with the main purpose to reduce
development costs (Glen, 2013).

There is a lot of research that has shown that offshoring decisions are driven by a number of factors.
Lower labor and production costs are often the motivation. Access to talent and qualified labor,
opportunities to gain new knowledge and increasing speed to market are other factors that motivate
companies to offshore (Horwitz et al., 2006; Dafoulas et al., 2009; Cisse & Wyrick, 2009; Smite et al.,
2010; Paul et al., 2016). The availability of large amounts of reliable and affordable communication
infrastructure that developed during the telecommunication and Internet expansion in the late 1990s,
lead to the growth of IT-enabled services for offshoring. Companies in the west are offshoring their
business processes mainly to the Indian IT industry, which makes India to the most common
destination country for offshoring for IT companies. India is rated as the number one outsourcing and
offshoring destination at AT Kearney’s 2016 Global Services Location Index (GSLI) out of 55
countries that were analyzed. Other countries in top 10 are Malaysia, China, Brazil, Indonesia,
Thailand, Philippines, Mexico, Chile, and Poland (Kaka, 2009). By being the world's largest sourcing
destination, India accounted for 55 percent in 2017 and 2018 of the US$ 185-190 billion global
sourcing business. India has one of the world’s largest highly qualified talents of technical graduates.
At the same time, India has a low-cost advantage by being 5-6 times cheaper than the US. The
industry’s export revenue is expected to grow to US$ 135-137 billion in 2019 and to US$ 350 billion
by 2025. The BPM is expected to account for US$ 50-55 billion out of the total revenue (India Brand
Equity Foundation, 2019).

Globalization has lead to an environment globally accessible for individuals to interact with each other
in one common place that is reachable from everywhere - the virtual world. In the global marketplace
today, to collaborate cross-national and cross-organizational is a natural evolution. In this virtual
world and global marketplace, different team compositions have emerged. People across the globe
meet, communicate and collaborate together building one common working unit, a virtual team.
Virtual teams are becoming a daily practice in business and it is opening new ways of processing



organizational business operations. The development of virtual teams changes the local composition of
teams and turning them into multicultural environments (Horwitz et al., 2006). The presence of virtual
teams is a rapidly growing trend in today's global market. However, when the advantages of people
collaborating in geographically dispersed workgroups, located in different countries and time zones,
are put into practice, it turns out that the benefits are not as easy to accomplish as the literature states
(Dafoulas et al., 2009; Smite et al., 2010). Offshoring, especially within software development
activities, to a remote site in another country continues to be one of the key strategies to save costs in
software development projects. At the same time, research has shown that the initial objectives of
offshoring are not always achieved which means that the offshoring decisions may eventually be more
costly than first expected (Larsen et al., 2012; Cisse & Wyrick, 2010; Pillis & Furumo, 2007). An
example of this is the multinational information technology corporation Dell Inc. who after facing
unexpected challenges in geographic and cultural distance decided to back source its Indian service
centers (Pillis & Furumo, 2007).

Projects that are divided geographically where team members are located in different countries face
big challenges. Problems arise in communication, coordination, and collaboration due to the physical
distance, cultural differences and time zones (Paul et al, 2016; Majchrzak et al, 2004). Software
development, for example, is known to be a complicated task that depends on a lot of human
interaction (Redmiles & Wang, 2016). In order to communicate effectively, group cohesion is required
which varies when different communication tools are used. Group cohesion is defined as the tendency
for a group to be in unity while working towards a goal or to satisfy the emotional needs of its
members. However, research states that the best way to develop cohesion is by meeting face-to-face,
which means that there is a risk that a close relationship with each other is going to be lost by not
meeting physically. In order to compensate for the lack of face-to-face meetings, companies try to
invest in innovative communication tools to get more effect on communication between each other
despite the physical distance. Research states that in order to create cohesion and effective
communication between the team members, a high level of trust is needed (Redmiles & Wang, 2016;
Jarvenpaa & Leider, 1999; Cisse & Wyrick, 2010; Plotnick et al, 2016). Building trust within the team
is really important in order to create a good team cohesion and effective communication. However,
trust needs touch, and this is something that information technology cannot replace. Virtual team
members must, therefore, work hard to cope with the challenges of the large gap created by the
unavailability to communicate face-to-face (Plotnick et al, 2016; Jarvenpaa & Leider, 1999).

1.2 Problem discussion

Existing literature states that, despite the potential benefits, there are many issues associated with
virtual teams (Horwitz et al., 2006; Dafoulas et al., 2009; Cisse & Wyrick, 2009; Smite et al., 2010;
Paul et al., 2016; Plotnick et al, 2016). Many firms have begun to realize that managing an
increasingly globally dispersed organization is more difficult and costly than initially expected (Cisse
& Wiyrick, 2009; Plotnick et al, 2016). Decision makers who are making decisions about whether to
offshore a business process or not, often fail to estimate the costs of offshoring. They get surprised by
unexpected, hidden or extra costs that arise (Pillis & Furumo, 2007). Extra costs are defined as all
costs in terms of time, effort, and resources spent by the organization that is offshoring that goes
beyond the actual payments that were initially expected. These costs are costs that are not anticipated
in the various stages of strategic decision making when deciding whether to offshore a part of the
company or not. Although the benefits of IT offshoring are clear, they often get reduced by costs that



managers cannot pinpoint. Because of the costs' obscurity, many companies do not take them into
account until they become visible (Cisse & Wyrick, 2009).

It is expected that virtual teams can achieve shorter delivery times because they can focus 24 hours a
day on a project. In addition, electronic media networks allow faster interactions and information
flows. While believing that the work becomes more efficient due to the time zone differences, this
process is at the same time slowed down due to communication barriers and lack of trust (Redmiles &
Wang, 2016; Sudhakar et al., 2011; Davidekova, 2015). With the emergence of communication
problems and lack of trust, increasing costs can be expected as it takes longer to make decisions and
the risk not to deliver material on time becomes bigger. In addition, the different time zones make it
impossible for the group members to constantly communicate back and forth with one another as one
party sleeps while the others work. This leads to late responses, it impairs the effectiveness of
feedback from other team members while it at the same time limits the coordination (Carmel &
Agarwal, 2001). Decisions in complex projects have to be made continuously. Postponing it until
everyone is gathered slows down the process. Research has also found that there is a higher individual
contribution in virtual teams. They put more time and effort into the work than co-located teams, but
for lesser results (Pillis & Furumo, 2007). The fact that physical presence is required to build trust
makes it difficult for virtual teams to build relationships with each other. All these factors can increase
the time it takes to complete a project, which also leads to reduced quality and satisfaction (Plotnick et
al, 2016).

The benefits of virtual teams, which are expected to provide an effective way of working, are affected
by the disadvantages of a virtual team, which in turn reduces efficiency, making it difficult to
determine whether virtual teams contribute to more damage or more benefit (Plotnick et al, 2016).
Working with countries that have the expertise and qualified talents that the company needs, does not
have to mean that the quality of the end results will be better, as bad cooperation can lead to bad
performance (Polzer et al, 2006). Furthermore, while companies save money on labor, production and
reducing the number of trips within the job, it can at the same time lead to other costs instead, caused
by lack of communication, and collaboration (Polzer et al, 2006; Espinosa et al, 2006). Costs caused
by lack of communication and collaboration are not the only costs that arise. Costs related to the
different time zones, to the increased need for meetings and documentation, and to the complex
coordination are also costs that arise when working in global virtual teams. Anyway, what seems like
a great outsourcing or offshoring arrangement can have hidden costs, which reduces the benefit
Plotnick et al, 2016; Pillis & Furumo, 2007).

A lot of research is focused on management, technological and cultural aspects, but there is very little
research on how this is associated with the economic aspect (Cisse & Wyrick, 2009). As we know that
there are both pros and cons of virtual teams, it is also important to measure the cost-effectiveness. It
i1s known that a transition from a co-located team to a virtual team will reduce some costs, but what is
not known is what costs it will bring (Larsen et al., 2012). In this research, we focus on the challenges
that arise in the activities in a globally organized firm and the related costs to these challenges. The
research will be based on a case study at a multinational telecommunication company that operates in
large-scale, distributed software development projects. By taking into consideration both the pros and
cons of working in globally distributed teams, it is important to question whether the cost reductions
from the benefits outweigh the extra costs that may arise in global virtual teams or not.



1.3 Purpose and Research Question

The purpose of this study is to develop an understanding about whether or not there are differences in
globally distributed teams and co-located teams in terms of soft factors, team performance and cost
efficiency. The projects that will be studied are global software development projects where the teams
are either located in Sweden or in India. The study will focus on four soft factors; communication
efficiency, shared identity, trust and cultural clashes in order to determine if the challenges that are
expected to emerge in distributed teams does lower the values for the soft factors in contrast to co-
located teams. Furthermore, the study will investigate the team performance, in terms of project delays
and quality issues and how the team performance covariates with the soft factors for the studied
projects. The study will also focus on which costs that arise in the different projects depending on how
the project work was performed.

To fulfill the purpose, the following research question will be answered:

RQ: Are there any differences between globally distributed teams and co-located teams in terms of
soft factors, team performance and cost efficiency?

1.4 Delimitations

This study is limited to software development projects and it was conducted in one single
organization. Within this organization, eleven projects were investigated. To increase homogeneity
and comparability between the projects, projects with approximately the same size that are initiated
around the same time were chosen. Only offshore projects from Sweden and India were investigated.
The co-located projects that were used in order to compare the results with distributed teams are either
located in Sweden or in India. The distributed projects that were investigated included two sub-teams
where one sub-team was located in Sweden and the other in India. Furthermore, the projects that were
chosen were already completed projects by the time the study was conducted, since data about the
outcomes were needed in the investigation.



2 THEORETICAL FRAMEWORK

This chapter will provide a theoretical background and present existing literature about the chosen
subject. The chapter will begin with explaining different team configurations in globally distributed
teams and what challenges that emerge because of the geographical distance. This is followed by a
more detailed explanation about each soft factor that is used in this study.

2.1 Global software development

Global software development can be explained as the practice of developing software, involving
developers from different locations all over the world. This means that developers have to work with
different national and organizational cultures and across different time zones (Espinosa et al, 2006).
Many software developing organizations want to globalize their business to obtain benefits like for
example specialized talent, reduce development cost, gain globalized presence and close customer
proximity (Gronvall, 2018).

2.1.1  Different team configurations in global software development

Because of globalization, software development can be operationalized in various ways and different
team compositions can be formed. It can be distributed along with many types of dimensions, which is
why it is important to consider how the developers are distributed, and at what level. Developers can
be working in the same building or on the same floor, they can be distributed by working in different
buildings and companies but in the same city. They can be distributed all over the country, but they
can also be distributed all over the world. Furthermore, multiple teams can be working within the same
company or separate companies. In this study, all the developers are from the same company, but they
are located in different countries, which means that face-to-face meetings are rare, synchronous
communication can be hindered by time differences and cultural differences are more likely (Bird et
al., 2009).

Developers who work in global software development work in distributed teams. The opposite to
distributed teams are co-located teams. A co-located team means that all team members are located at
the same site. The members of the same development team are located at the same physical location
where face-to-face collaboration among the team members is possible and practiced. Everyone sits in
the same room and meets frequently to discuss their plans. A distributed team can be described as a
group of workers that are dispersed geographically, organizationally or due to time, but brought
together with help of information or telecommunication technologies in order to complete one or more
organizational task (Plotnick et al., 2016).

The distributed team can exist of different sub-teams. Distributed teams in which at least one sub-team
has two or more members that are geographically co-located, is one frequent configuration among the
many variations that can occur in terms of the distribution of virtual team members among sites. If
only one sub-team is co-located, and all other members are distributed, the distributed members tend
to form a distinguishable second sub-team. Other configurations include fully distributed virtual
teams, in which no members are co-located but they are instead located at different sites, and hybrid
teams or partially distributed teams that consist of two or more sub-teams that are separated
geographically (Gronvall, 2018; Britto, 2017). The members of any given sub-team are co-located, but



they collaborate with members of other sub-teams. This configuration is often used by organizations
that use offshoring operations (Ocker et al., 2009).

2.1.2 The I-P-O model

The input-process-output (I-P-O) model is a widely used model in the literature to study group
effectiveness (McGrath, 1984; Hackman, 1987; Cisse & Wyrick, 2009; Powel et al., 2007; Espinosa,
2006). The inputs include the design and composition characteristics of the team and what type of
resources, skills, and abilities the teams start to work with. The socio-emotional processes are mainly
focused on relationship building between team members during the project. The task processes are the
processes that occur as team members work together to achieve a goal or task (Cisse & Wyrick, 2009).
The task process includes communication which is seen as the vehicle for keeping a team together and
moving forward to complete a task or a project together (Powel et al., 2007). The outcome is the result
of the task or the project which researchers also calls performance and satisfaction. Performance refers
to how well the project goals, requirements, and plans are met. The term satisfaction refers to how
satisfied the team members are with the overall work during the project. This term includes
individuals’ wellbeing and their assessment as to whether the team experience has been a worthwhile
and productive one. Unsatisfied employees with a bad team experience may be more likely to
withdraw or not to perform well in upcoming projects (Victor & Stephen, 1994; Powell et al., 2004).
Figure 1 below shows the I-P-O model (McGrath, 1984; Hackman, 1987).

Socio-Emotional
/-/" Processes N
P i
r
Input ( ' b Outcome
Variables N Y Variables
‘\\ Task Processes /

Figure 1. Input-process-output model.

2.2 Benefits and challenges in globally distributed teams

If the design and team configuration include geographically distributed teams, challenges because of
the geographical distance between the team members arise. The geographical distance can also include
temporal distance where the time between the teams can vary because of the time zone differences.
Working with distant team members can also mean that there exists a socio-cultural distance
especially if the team members come from different countries and cultures. Socio-cultural distance
measures the effort to enable the actors of two different organizational units to gain mutual
understanding regarding their respective values and practices. It encompasses organizational and
national culture, as well as language, politics, individual motivations and work ethics (Polzer et al.,
2006; Cramton & Webber, 2005).



The geographical distance that comes along with global teams can make it hard for them to establish
the same team atmosphere as when working in co-located teams. The geographical distance can make
it hard for all team members to meet together and a temporal distance can result in a few working
hours that are overlapping for the team members. In the worst case, there is no overlapping time at all
(Jarvenpaa & Leidner, 1999).

Communication and information are often central components of distance work and is an important
factor in order to reach successful teams. Even if they are physically separated, they are expected to
remain connected with each other through communication. However, creating -effective
communication in global teams can be hard because of the time zone difference (Suh, 1999). Despite
if the team is global, or working with colleagues that are sitting in the same office, the relationships
between the team members are important in order to establish good teamwork. Relationships between
team members are important in business. With a strong relationship with each other, the members can
enjoy a happier and healthier workplace. This is why building this relationship is so important so that
an environment is created where everyone feels like they are part of a team working together toward a
common goal. To explain team functioning, shared mental models are used which is created when
team members have a shared understanding of the task that is to be performed, about each other and of
the involved teamwork (Jonker et al., 2010). Shared mental models lead to a shared identity where an
individual identifies with his or her team members. It creates a psychological tie between team
members and helps distant team members to bridge the physical distance that otherwise separates them
(Hinds & Bailey, 2003).

While building a stronger relationship, a higher level of trust is gained which also results in team
cohesion where the team feels like a unity. Unfortunately, distance makes it harder for teams to build
relationships with each other. By sharing an office, eat together and having the opportunity to have
breaks together contributes to a feeling of being part of a team. These opportunities are diminished by
distance (Bird, 2009). Trust is another issue that arises in distributed teams because the geographical
distance may make it difficult to develop trust. Indeed, “trust is the glue of the global workspace and
technology doesn’t do much to create relationships” (Redmiles & Wang, 2016).

Depending on if the teams are used to the different cultures involved, what techniques they use and
how much training the team members have had, it can help to bridge the virtual gap that is created
because of the geographic distance. What type of task that has to be done is also deciding what type of
technology is needed and how the whole project work has to be structured in order to fulfill the task
requirements. Training is an important input that researchers bring up in their studies (Ocker et al.,
2009; Dourish & Bellotti, 1992). Researchers argue that training for the establishment of trust and
conflict management, cultural sensitivity, communication, and team-building skills can help to bridge
the virtual gap. When differences in temporal expectations and cultural distance exist between
distributed teams, they will benefit from training exercises that focus on these differences (Hung et al.,
2004).

Ocker et.al conducted a study in virtual teams to investigate how training affects the teamwork. The
training included recommendations from Cramton et al., who recommend educating distributed team
members about the pitfalls of the failure to share situational information and the tendency to make
assumptions about remote partners and locations. Training on diversity awareness in distributed teams
is recommended by Sarker & Sahay, 2002. Rosen et al., note that organizations today do not
adequately train members in virtual teamwork. The results from the study made my Ocker et al., show



that participants who completed the training modules reported significantly higher levels of trust,
shared identity, and perceived competence of, and less conflict with the distant sub-team. Furthermore,
these participants reported significantly higher levels of perceived team performance compared to
participants who did not complete the training modules.

Tan et al. devised a dialogue technique designed to help distributed teams quickly establish a shared
understanding among team members. The dialogue technique consisted of three stages, including
small talk and collaboration to build a team mental model around good communication practices that
the team agreed to adopt. The dialogue technique improved the team’s relationship.

The challenges that have been brought up until now are challenges that are most frequently brought up
in different studies about globally distributed teams. These are the challenges that are most likely to
occur in distributed teams that are located at different sites around the world. This study is, therefore,
going to focus on these challenges that are divided into communication efficiency, trust, shared
identity, and cultural clashes, which will be called as soft factors throughout the study. Relative work
about each soft factor is further discussed in the next sections.

2.2.1 Communication efficiency

First of all, the communication efficiency is highly dependent on synchronous communication, which
is the real-time communication between people. The time differences between remote locations are
reducing the opportunity for real-time collaboration among team members and the use of
asynchronous communication is a must (Kiltmoller & Lauring, 2013). Synchronous communication
becomes less common due to the time zone. Even when communication is synchronous, the
communication channels, such as conference calls or instant messaging are less rich than face-to-face
and co-located group meetings. The benefit with having developers located in different time zones can
allow organizations to increase the number of daily working hours in a ‘follow-the-sun’ development,
which can decrease cycle time. Thus, even if this is assumed as a big benefit because of the time zone,
delayed response times and the fact that all development phases are not suitable for ‘follow-the-sun’
development makes it hard to achieve an efficient communication (Polzer et al., 2006).

Because of the distance, globally distributed teams communication is always technology-mediated,
and appropriate communication technologies, as well as ways to use technology, are crucial for
successful team interaction and effective communication. There exists a rich literature about multiple
technological systems aimed at fulfilling the communication needs in distributed teams. Group
conferencing platforms, shared workspaces, or online meeting tools are common technologies that can
be used in distributed teams because they provide auditory and/or visual connections between team
members (Kiltmoller & Lauring, 2013).

Communication media differ in the richness of the information processed. The richness is mainly
based on feedback capability and personal focus. The better feedback capability and personal focus the
medium provides, the richer it is. In Media Richness Theory all types of communication are compared
to each other in their ability to provide understanding to another person (Suh, 1999; Shepherd &
Martz, 2006; Kiltmoller & Lauring, 2013). A source of communication is rich when much information
can be transferred from the sender to the receiver. Face-to-face is considered as the richest medium,
because it allows mutual feedback and permits body language, facial expression, tone of voice, but it



also conveys emotion. The telephone and written documents follow face-to-face communication in
media richness, in descending order (see Figure 2). Email is not a very rich form of communication
because it does not convey gestures, tone, feedback, or other things that you can see and hear during a
richer form of communication such as face-to-face or video conferencing (Suh, 1999; Kiltmoller &
Lauring, 2013).

Richer Medium

A Face to Face

Video Conferencing

Telephone

2-Way Radio

Communication effectiveness

Written addressed document

Unaddressed Documents
{bulk e-mails, posters)

Leaner Medium
Figure 2. Media communication richness

2.2.2 Shared identity

Offshoring may affect efficiency due to differences between onsite and offshore units and lack of
understanding and communication between them. The physical grouping of team members by a
geographic site creates a dimension of diversity, defined as an attribute used by people to think that
someone else is different (Maynard & Gillson, 2014). Location becomes an important social category
that divides a team into those who are present and those who are not. The comparison between “us vs.
them,” and lack of “shared social identity” have been identified as a key problem for teams that are
located at different sites in the world (Plotnick et al., 2016).

A low shared identity is created when members from one sub-team in an organization or society show
a better attitude toward each other than they do toward the members of other sub-teams (Dechurch et
al., 2010). A strong shared identity indicates a sense of “we-ness,” which includes referencing the
whole group or team as a collective, creating a sense of belonging to the “same” team, and having a
“team spirit”. Co-located members can meet face to face and talk with each other in the hallway, have
lunch together, and otherwise socialize with each other, but they must rely on computer-mediated
communication (CMC) when working with members at different locations (Espinosa et al., 2001). To
create good teamwork, the team members must have similar or shared mental models. If the mental
models are shared, then the actions chosen of one team member are consistent and coordinated with
other team members (Espevik et al., 2011). According to figure 3, group effectiveness starts with
shared mental models and trust. If team members have a shared understanding of the task that is to be
performed, shared knowledge of the teammates and common attitudes and beliefs, the group
effectiveness is likely to improve.
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2.2.3 Trust

Offshoring may prevent operational efficiency also due to a lack of trust (Jarvenpaa & Leidner, 1999).
In distributed teams, there is more likelihood for conflict and lack of trust between sub-teams than
within sub-teams, which is a result of the poor team dynamics. In previous research, it is stated that the
success and failure of distributed teams depend to a great extent on trust. Trust is defined as “the
willingness to be vulnerable to the actions of another party based on the expectation that the other will
perform a particular action important to the trustor, irrespective of the ability to monitor or control
that other party” (Redmiles & Wang, 2016).

Trust is important in team performance and functions like the glue that holds virtual teams together.
This means that the absence of face-to-face interaction doesn’t only create physical distances but also
psychological distances between team members (Jarvenpaa & Leidner, 1999). In past research, it is
also shown that social relationships are more difficult to develop in computer-mediated environments.
Thus, it can still be developed in distributed teams nut only if enough time is given. In projects, it is
not guaranteed that there is enough time for this, therefore, there is always a risk that a good social
relationship is not created (Horwitz et al., 2006). Because of both the physical and psychological
distance, research has found that the level of trust has to be higher in distributed teams than in co-
located teams in order to create a good team performance (Cisse & Wyrick, 2009).

Studies recommend that developers should travel to meet each other to establish trust and a sense of
team-ness (Majchrzak et al., 2004; Gupta et al., 2009; Cisse & Wyrick, 2009). If developers do not get
the chance to meet each other, it will constrain the possibility of building strong relationships with
team members from other locations. The problem of lack of trust and misinterpreted actions was
improved when a number of developers from one site visited another site. Battin et al. found that when
people from different sites spent time working together side by side, many issues such as trust and
communication problems were removed.

Figure 3 illustrates how group effectiveness begins with trust and shared mental models. When there
exists trust between team members, it can enable cohesion and knowledge sharing in the team, which
results in effective communication and it creates group effectiveness. Without trust and a shared
mental model, the group effectiveness can be affected (Sudhakar et al., 2011).
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Figure 3. Group effectiveness begins with trust and shared mental models.

2.2.4 Cultural clashes

Different types of cultures come by collaborating with other countries. Culturally affected behavioral
differences or clashes may be observed when two teams from different cultures work together, as is
the case in offshoring. As mentioned in the introduction, the Indian IT industry, for instance, has been
powered by waves of offshoring by technology companies in the west and is the most offshoring
destination for IT companies across the world. Team members have to work in cross-cultural teams,
including both Indian culture and cultures from western countries. Culture is defined as “the collective
mental programming of the human mind which distinguishes one group of people from another”
(Dekker et al., 2008). Cultural barriers are common in globally distributed teams when members from
different countries and cultures are working together. Cultural differences can create difficulties and
challenges in teams due to lack of knowledge and understanding of how people from the other country
and culture works. Differing communication styles can prevent team members from understanding the
needs, language and societal constraints of sub-teams. There are two forms of culture: organizational
culture and national culture. Organizational culture is the organizations norms and values.
Organizational culture includes the culture of systems development, such as the use of methodologies
and project management practices. For example, in one research, an Indian source told the authors that
“Korean customers recently accused an Indian company outsourcing work from Korea of becoming
too American” because they were putting too much attention to documentation and were too strict
about deadlines. National culture is an ethnic group’s norms, values, and spoken language. American
organizations prefer to collaborate with organizations where cultural distance is smaller, for example,
in Ireland (Dekker et al., 2008; Plotnick et al., 2016).

The cultural dimension model by the Psychologist Dr. Geert Hofstede has become a standard for
understanding cultural differences (Hofstede Insights, 2019). He identified six dimensions that can
distinguish one culture from another. The first dimension is the power distance index. This index
means to what degree inequality exists in the country and to what degree it is accepted between people
with and without power. In figure 4, it is clear that Sweden has a lower score, which means that the
power is shared and widely distributed, and the society members do not accept situations where power
is distributed unequally. The second dimension is Individualism Versus Collectivism. This measures
how strong relationship people have to others within their community. In figure 4 it is clear that India
is more collectivists than Sweden, which means people are loyal to the group, they belong in groups

12



that take care of them in exchange for loyalty. The third dimension is Masculinity Versus Femininity.
India has a high score (Masculine) on this dimension, which indicates that the society will be driven
by competition, achievement, and success. The fourth dimension is the Uncertainty Avoidance Index.
This dimension describes how well people can cope with anxiety. The lower score for Sweden means
the society has a more relaxed attitude in which practice counts more than principles and deviation
from the norm is more easily tolerated. The next dimension, the Long- Versus Short-Term
Orientation, refers to the time horizon people in a society display. Both India and Sweden has an
intermediate score on this dimension, which does not express a clear preference on this dimension.
The last dimension is Indulgence Versus Restraint. People in societies that have a high score in
Indulgence like Sweden, show a willingness to realize their impulses and desires with regard to
enjoying life and having fun. India on the other side, have the perception that their actions are
Restrained by social norms (Hofstede Insights, 2019).

" Sweden " India

Power Distance Individualism  Masculinity Uncertainty Long Term Indulgence
Avoidance Orientation

Figure 4. Hofstede’s dimensions for India and Sweden

2.2.5 Performance and related costs

As mentioned in the previous sections, offshoring is mainly operated because of the cost reductions.
Instead of developing software only at one site, the development is taking place at different locations,
where the developers in the different locations are working together in order to reach the same goals.
The same work is cheaper for the company by having developers from other locations developing
software together, due to lower labor and development costs. However, working in distributed teams
has shown to be problematic due to the challenges that arise.
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Previous work that has studied communication efficiency, shared identity, trust and cultural clashes
has found that these factors are crucial for creating relations between team members and has an impact
on the outcomes of the project (Gupta et al., 2009; Plotnick et al., 2016; Paul et al., 2016; Horwitz et
al., 2006; Kayworth & Leidner, 2000; Maznevski & Chudoba, 2005). The outcomes of the project
refer to the team performance. Performance refers to how well the teamwork process has been
executed which is measured by on-time completion, team satisfaction, and quality. These are metrics
that can be applied across a variety of project types (Sudhakar et al., 2011; Cisse & Wyrick, 2009).

If the team performance has been performed as expected, the expected budget will not have any
deviations. If instead, the team performance has not been performed as expected, the budget will be
different than planned. Researchers state that the costs that arise are mainly manifested in the delay in
time and productivity, and in deviations from good quality. There are other costs that can arise because
of immaterial factors, which were developed previously, such as cultural barriers, lack in trust, lack of
shared identity and a decrease in communication efficiency. These factors usually affect the time and
quality in projects (Sudhakar et al., 2011; Cisse & Wyrick, 2010). There are also materials cost drivers
that researchers bring up: personnel, material, infrastructure and product-related costs (Pillis &
Furumo, 2007).

Geographic distance can make face-to-face meetings more difficult and costly, which may increase
extra costs. The costs that arise because of geographic distance are often communication-related. The
delay can be incurred because one actor is waiting for another to complete the task or waiting for
feedback, which is one of the costs that can arise in virtual environments (Espevik et al., 2011). The
cultural differences in the behavior can increase costs such as for example increased effort for dealing
with the consequences that already arose because of the misunderstandings. An example of when
communication-related costs can arise is when one site finds it hard to say, “I haven’t understood,
please explain this again”. Many of the presentations and explanations one sub-team gives to the other
sub-team located abroad, end up in misunderstandings, which can only be noticed when the task is
already done. This is a common problem in distributed teams (Cisse & Wyrick, 2009).
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3 RESEARCH METHODOLOGY

This chapter will describe how the study has been conducted and what kind of methods that have been
used for the data collection and data analysis. The chapter will start by describing the overall method
design and end with data analysis.

3.1 Opverall design

The purpose of this study will be fulfilled by performing a case study at Ericsson that operates is many
distributed software development projects where team members are located all over the world. A case
study is an in-depth study that is used to investigate a particular phenomenon within its actual context.
It is conducted to have a better understanding of the existing problem, which is why a case study is a
good method to use in this study (Ghauri & Gronhaug, 2010; Runeson et al., 2012). Case studies are
by definition conducted in real world settings, and thus have a high degree of realism. The case is
referred to as the object of the study (e.g. a project), and it contains one or more units of analysis
(Runeson et al., 2012). In this study, communication, shared identity, trust, cultural clashes,
performance, and costs have been analyzed by investigating 11 projects at Ericsson. The projects
involve developers working in both co-located and distributed modes who are located in Sweden and
in India. This study has used data that was collected from the projects that were selected in this study.
The data collected is mainly quantitative that has been analyzed using statistics but qualitative data has
also been used by conducting interviews with the project managers from the selected projects in order
to understand the projects and the data better. A combination of qualitative and quantitative data often
provides better understanding of the studied phenomenon (Seaman 1999).

3.2 The case and unit of analysis

The studied case is a large-scale distributed project at Ericsson, a large telecommunication company
headquartered in Sweden. The case product is part of a large Digital Business Support System. This
system consists of 30 subsystems. There are 2500 employees in 10 different centers of excellence
working with this development, which are located in Sweden, India, Germany, Canada, China, Brazil,
and the USA. This study will focus on a subsystem that is responsible for the online charging
capability of the BSS. There are 22 teams that are working with this subsystem and they are located in
India and Sweden. There are 5-7 developers in each team and every team use agile principles and
practices in development. Some projects are carried out using distributed team setups, wherein
developers from both India and Sweden work together from their respective sites, and some projects
are carried out by using co-located teams who are located in either Sweden or India.

3.3 Selection of sample

Different projects have been investigated where six of the projects consist of a partially distributed
team configuration and five of the projects consist of a physically co-located team configuration. In
this study, the investigated projects are called project A - K. All of the projects are approximately the
same size and have recently been finalized and completed. The reason why all the projects that were
chosen are of the same size is to increase homogeneity and to exclude potential effects that can arise
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due to the size differences. Since all of the projects are of the same size, the initial planned time for
each project is approximately the same. Projects that are selected are no older than 1,5 years in order
to make it possible to extract information from the involved developers and project managers. The
distributed teams involve two sub-teams located in two different sites, Sweden respectively India.
Figure 5 illustrates this configuration. A total of 11 projects were selected due to the fact that the
projects were selected very selectively and a lot of data were used from each project. With the time
and resource restriction, data from more projects have not been able to be collected. The projects with
co-located teams involve only one team from one site, that is either located in Sweden or in India. All
team members from each co-located team work together in the same building where they also share
the same office. The team members from each co-located team are under the same environment, in
terms of project management, resources, and work rules. All of the teams were provided with the same
collaborative technologies and the same processes for managing tasks and source code. Each team has
a team leader or also called the product owner.

Site A
Co-located
members

Site B
Co-located
members

Distance

{k
v

Figure 5. Partially distributed team with two sub-teams.

Table 1 shows the configurations, locations, and the number of developers in each project that is
investigated in this study.

Table 1. Table over the projects, providing information about the team configuration, location, and

the number of developers.

Project Configuration Location Nr of developers
A Partially distributed | Sweden&India | SE -3 ; IN — 7*
B Partially distributed | Sweden&India | SE-2; IN - 7%
C Partially distributed | Sweden&India | SE -2 ; IN—5%*
D Partially distributed | Sweden&lIndia | SE -2 ; IN —4*
E Partially distributed | Sweden&India | SE -4 ; IN —4*
F Partially distributed | Sweden&India | SE - 6 ; IN — 3*
G Co-located India IN — 6*

H Co-located India IN — 4*
I Co-located Sweden SE — 5*
J Co-located Sweden SE — 5%
K Co-located Sweden SE — 6*

*SE — Developers in Sweden, IN — Developers in India
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In this study, a non-random sample was used. This strategy means that the respondents are not chosen
randomly, but are instead chosen based on the strategy of the study (Ghauri & Gronhaug, 2010). This
study used a Quota sampling method due to the fact that the projects were selected based on criteria
such as size, configuration, number of teams within the distributed team and how old the project was.
In a Quota sample only certain subgroups of units are represented (Ghauri & Gronhaug, 2010). Since
this study is investigating specific projects, the survey was only sent to developers who worked with
the selected projects, in order to collect attitude data that later could be analyzed together with
objective data.

From the survey, a sample of 50 respondents was collected where 30 of the respondents belonged to
projects that included distributed teams and 20 of the respondents belonged to the projects that
included co-located teams. According to Pallant (2007), a sample size of minimum 50 responses is
recommended when performing non-parametric statistics as in this study (Pallant, 2007).

Most of the respondents from distributed teams (44%) were under 30 years old, 36% were between
30-45 and 20% were over 45 years old. The respondents from the distributed teams were 83% male
and 17% females. When is comes to the respondents from the co-located teams, 55% were between
30-45 years old, 40% were under 30 and 5% were over 45 years old. The respondents from the co-
located teams were 90% male and 10% females. Most of the respondents, in both distributed and co-
located teams (70%) had a bachelor’s degree in computer science, information technology or
communication engineering. 30% had a master’s degree in computer science.

3.4 Measures and operalization
3.4.1 Survey design

In this study, two surveys have been designed to extract data from co-located and distributed teams.
The quantitative measures enabled comparisons between co-located and distributed teams. A survey is
a complementary data collection method within case studies which aims to accomplish the research
objective. A survey can contain open-response or closed-response questions. With open response
questions, a larger quantity of data can be collected while closed-response questions limit the
respondent’s ability to answer by providing one or a few options study (Ghauri & Gronhaug, 2010). A
survey with closed response questions enables quantifying data, which can be valuable when
comparing results and making measurements. All the questions in the surveys were close-ended since
the purpose of the study was to perform statistical testing. In line with the suggestions of the literature,
the surveys in this study were constructed to be clear and concise regarding its contents.

The questions for the surveys were developed with the aim to investigate differences between co-
located and distributed teams in terms of communication efficiency, shared identity, trust and cultural
clashes. Two surveys were created, one dedicated to the distributed teams and one to the co-located
teams. The surveys contained similar questions, the only difference is that in the survey for distributed
teams, the respondents answered questions about the team they worked with that was located at
another site, while in the survey for the co-located teams, the respondents answered questions about
their team members that are located at the same site as the respondent. Two different surveys were
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done in order to make the survey easier for the respondents to understand and to avoid
misunderstandings.

The questions were taken from already verified and tested measurements from previous research. This
was done to make sure that the answers to the survey would be reliable and measure the right thing.
The first questions in the survey were based on demographics. The rest of the questions were based on
4-point scales where 1 refers to “not at all” and 4 refer to “a great extent”. The decision of choosing an
even scale was to force the respondent to lean on either one side or the other. The survey was designed
using the survey software QuestionPro and it contained 27 questions. The items used to measure each
construct are shown in table 2. The table also provides information about where the items were
adapted from. The surveys can be found in Appendix A and B.

Table 2. C‘()H‘S'[l'l/(‘[.?, items, measurements, and connection to literature

Constructs Items/Questions Measurements Adapted
from
Communication *  How often did you have meetings with - 3 options (Berg, 2017)
efficiency the whole team? - 4 options
*  When I sent a message in any forum I - 8 options with 4-
got an answer within Likert scales

* To what extent are the following means
of communication used?

Shared identity *  We often worked together to negotiate 4-Likert scale (Plotnick
who does what 1 (Not at all) to et.al, 2016)
e We often worked together to complete a | 4 (To a great extent)
task
* T have learned things by working with
them
* [ was aware of their activities and
availability
* [ was aware of their information and
expertise

*  We had a common understanding of the
task and the goals

* [ saw myself as a member of the virtual
team

* [ was proud to think of myself as a
member of the virtual team

*  The other sub-teams blamed my sub-
team for their mistakes

*  Much disagreement existed between the
sub-teams

*  They competed with my sub-team in
unproductive ways
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Trust

There was mutual respect

I felt comfortable approaching them for
help

There was a good team spirit

They gave my work the priority I
needed

I was comfortable when other sub-teams
worked on a critical task or problem

I had faith in all of the sub-teams' ability
to perform well

Overall, all of them were trustworthy
and showed a great deal of integrity

4-Likert scale
1 - Not at all
4 - To a great extent

(Plotnick et
al., 2016)

Cultural Clashes

The other sub-teams had different ways
of working than my sub-team

We had different perspectives on issues
We had different ways of resolving
issues

It was hard to understand their needs
and language

It was hard to understand the other one's
behavior

4-Likert scale
1 - Not at all
4 - To a great extent

(Dekker et
al., 2008)

Performance

Efficiency

Quality of results

Adherence to schedule

Satisfaction with the project experience
Satisfaction with the team experience
Team effectiveness

4-Likert scale
1 - Not at all
4 - To a great extent

(Plotnick et
al., 2016)

3.4.2 Reliability

As scales are used in the study, it is important to check if they are reliable. For statistical tests,

Cronbach’s alpha is a widely used method for determining internal reliability. It measures how well a

group of items measure the same thing. The Cronbach alpha coefficient should be over 0.7 which is a

value that is considered acceptable (Pallant, 2007). The table below shows the internal reliability of
the main constructs that are used in the research model. All of the values are above 0.7, suggesting

acceptable internal consistency reliability for each construct.

Table 3.

Cronbach’s alpha coefficients for each construct

CONSTRUCT NR OF ITEMS | CRONBACH’S ALPHA
Communication efficiency 3 0.752
Shared identity 11 0.925
Trust 7 0.909
Cultural difference 5 0.917
Performance 6 0.916
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3.4.3 Archival data

In order to collect performance data and to calculate the costs, objective data from each project was
collected. As the literature states in the theoretical framework section, performance includes on-time
completion of the project, it includes quality issues and also how satisfied the developers are who
worked with each project. The performance data that was used in this study, was the amount of
planned and actual hours spent on each project, the number of quality issues that occurred and the time
it took to solve the quality issues. Furthermore, an hourly-based salary cost both for India and for
Sweden was used in order to calculate the costs.

3.5 Data collection

3.5.1 Survey

There are a number of key factors to consider when constructing effective self-administered surveys.
The questions need to be understandable and the overall survey needs to be user-friendly (Bryman,
2012). The respondents of the survey might misunderstand questions, which might affect the results
(Miller & Brewer, 2003). This is why a pretest was made before sending the surveys out to the
respondents. The surveys were sent out to a line manager, a project manager and to the supervisors for
feedback. In order to increase the number of responses to the surveys, two meetings were held where
the team leaders from each team were invited. One meeting was held in Sweden with the team leaders
who work at the site in Sweden and one Skype meeting was held with team leaders who work at the
site in India. The meeting was held in order to explain the purpose of the study and the structure of the
survey. These meetings increased awareness of the study and the team leaders were asked to pass on
the information to the rest of their teams and to encourage their teams to participate. The feedback was
used to further edit the surveys. The feedback included mostly comments to clarify some questions
and make them more clear and understandable.

When the line manager, the project manager, the supervisors and the team leaders had reviewed the
surveys, it was sent out to the developers who worked in the selected projects. The developers
received email invitations to access the surveys, plus two reminder emails.

3.5.2 Archival data and interviews

Project managers from the different projects provided performance and cost data from the time reports
and the trouble reports that include quality issues. Short interviews have also been made with these
project managers in order to gain qualitative insight and understanding of the work content and the
reasons behind the data. By discussing the data with the project managers, a higher reliability was
gained about colleting the actual data that was needed for the study in order to calculate the
performance and the costs. Furthermore, these interviews were also used to discuss the results from
the surveys and to get an opinion about the results from the project managers who worked with the
selected projects. The collected performance and cost data can be found in appendix C.
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3.6 Data analysis

3.6.1 Statistical tests

With the help of the survey software, the answers were collected online, and reports were done
automatically. However, the data was downloaded into Excel to be later put into the statistical tool
SPSS and analyzed. The data were first tested for normal distribution using the Kolmogorov-Smirnov
test. Because the data were not normally distributed for all of the constructs, non-parametric statistical
tests were made as opposed to parametric tests that require the data to be normally distributed. The
non-parametric statistical test used for comparison between co-located teams and distributed teams is
Kruskal-Wallis. The Kruskal-Wallis test is the non-parametric alternative to a one-way between-group
analysis of variance (Pallant, 2007). This is a between group analysis where the differences for co-
located and distributed teams in terms of communication efficiency, shared identity, trust and cultural
clashes are analyzed.

When the data was put into SPSS, a few modifications were done. The answers from question 7 in the
survey (When I sent a message in any forum, I got an answer within), was rated on a 4-Likert scale
where 4 indicates that the team members received fast responses during the communication and 1
indicated slow responses. Question 8 (How often did you have meetings with your team?) was also
rated on a 4-likert scale where 4 indicate having meetings everyday and 1 indicates that the team never
had any meetings. Question 12 (To what extent were the following means of communication used
between the team members?) was also rated on a 4-Likert scale, but each communication tool got a
weight based on the communication media richness theory. The media richness theory states that face
to face communication and video conferencing gives a rich communication, while e-mail and instant
messaging gives a low value of richness in communication. Based on the media richness theory, E-
mail got a weight of 0.2, Instant messaging got 0.3, Document sharing 0.1, Video-conferencing got
0.8, Audio and phone calls got 0.5, and In-person meetings got a weight of 1 (Suh, 1999; Shepherd &
Martz, 2006; Kiltmoller & Lauring, 2013). There were no modifications needed for the rest of the data
that was put into SPSS from Excel.

In order to analyze how the soft factors covariates with performance, a correlation analysis was used.
A correlation analysis describes the strength and direction of the linear relationship between variables.
The test chosen for the correlation analysis was Spearman’s rank-order correlation. The Spearman's
rank-order correlation is the nonparametric version of the Pearson product-moment correlation and
was chosen due to the fact that the data from the survey was not normally distributed (Pallant, 2007).
The data for the soft factors were collected from the surveys and combined with objective
performance data in the correlation test.

3.6.2 Calculations

In order to compare the team performance between co-located and distributed teams, calculations were
made by using the data that was collected from the archival documents. Expected performance was
achieved when the project was completed on-time and when no quality issues arose. If the project did
not meet the expectations, it means that there was a performance deviation. The performance deviation
can be positive and negative, depending on if it took less or more time than planned to complete the
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project. The performance deviations were calculated by dividing the planned hours to complete the
project with the actual hours it took to complete the project included the hours it took to handle the
quality issues if there were any. In order to calculate the cost for the performance deviations, the
performance deviation was multiplied with an hourly salary-based cost for Sweden and India.

3.7 Reliability and validity

For the results of the study to be credible and reliable, the results measurements should be interpreted
equally if the study has been repeated by others. Furthermore, to generate high validity, it is about
measuring the phenomenon that is intended to be measured (Ghauri & Gronhaug, 2010). Due to these
aspects, already tested measurement scales from the prior research was adopted to make sure to
measure the right aspects. Although the questions were taken from existing literature, a statistical
reliability test was still implemented to ensure the reliability. In section 3.4.2, the Cronbach Alpha test
showed great reliability (>0.7) of the questions. Another way to create reliability and validity is to
have multiple indicators to capture a given construct and cover the aspects that will be measured
(Ghauri & Gronhaug, 2010). For all of the soft factors that were measured in this study, several
questions were asked in order to create more robust indicators.

As mentioned in section 3.5.1, meetings were held with each team leader who got detailed information
about the study and prepared the rest of their teams for the survey. This reduced the risk of not getting
truthful answers from the respondents but it also reduced the risk of misunderstandings, as all of the
questions were reviewed by the team leaders before the surveys were sent out. Furthermore, the results
from the survey were discussed with the project managers who confirmed the differences between co-
located and distributed teams in terms of the soft factors. The project managers had been working in
the studied projects and had extensive knowledge about the work in the projects.

Furthermore, it is important to consider the validity threats that are related to factors that the
researcher is unaware of or cannot control that could affect the results of the study (Runesson et al.,
2012). The soft factors, performance and costs could be influenced by other factors. In this research,
the factors used are factors that are reported by related literature. Other factors the literature reported
to have an impact on the studied factors in this study are the size and complexity of the project, but
also when the project was performed because the companies are always evolving. In order to exclude
the impact of these factors, the projects that were selected had to be of similar size and complexity,
and they also had to have been performed during the similar time period.

The usefulness of the study findings can be useful to companies that engage in globally distributed
environment projects. Since India is the most common destination country for offshoring for
companies in the west, this study about the collaboration between India and Sweden can especially be
used by many companies in the west that are using offshoring in their business strategies.
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4 RESULTS

In this chapter, the results of the study will be presented. First, the results will be presented from the

statistical tests. The last section will present calculations, tables and graphs for the performance and
costs.

4.1 Differences between co-located and distributed teams

A Kruskal-Wallis test that is the non-parametric test to one-way between-group analysis of variance
was conducted to compare values for co-located and distributed teams. This test provides support to
answer the research question if there are any differences in term of the soft factors. A 4-point Likert
scale was used for measurement where 1 indicated “Not at all” and 4 indicates “To a great extent”.

The results from the Kruskal-Wallis test showed a statistically significant difference (p<0.005) in the
soft factors between co-located teams (n=20) and distributed teams (n=30) between the medians of the
two groups for all of the studied variables. The results are presented in the figure 6 below.

4
3,5
3
2,5
2
1,5
1
0,5
0
Communication = Shared identity Trust Cultural Performance
efficiency differences
Co-located 2,7 3,6 3,6 1.2 37
m Distributed 1,4 23 2,5 2,9 2,8

Co-located m Distributed

Figure 6. Differences in communication, shared identity, trust, culture and performance between co-
located and distributed teams.

From figure 6, it is clear that distributed teams have lower median values than co-located teams.
However, cultural clashes have a higher value in distributed teams but note that a higher median value
here is perceived as negative, compared to the other values. For cultural clashes, a low value is
appreciated, while a low value for the other value is not appreciated. Note that the performance in
figure 6 is based on subjective data from the surveys. This is based on the opinions from the
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developers who answered the surveys. Objective performance data can be found in the next sections.
To be able to easier interpret the results, a percentage of the differences have been calculated. The
biggest difference between the co-located teams and distributed teams are the cultural clashes that are
higher in distributed teams with 56%. The communication efficiency got a score that is 44% higher for
co-located teams. The values for shared identity is 40% higher in co-located teams and the level of
trust is 37% higher in co-located teams than in distributed teams.

The next following figures show what tools co-located and distributed teams used when
communicating with each other and what the biggest challenges were in their opinion.

Question Count Score 1 2 3 &
Instant messaging 20 3.5

E-mail 20 29 I

System for archival and/or document sharing 20 23 I

Video conferencing/Webcam 20 1.05 _

Audio-Teleconference with desktop sharing 20 12 I

In-Person meetings 20 .|

Phone calls 20 1.65 _

Question Count Score 1 2 3 &
Instant messaging 30 1.3 | I

E-mail 30 323 | [N

System for archival and/or document sharing 29 2 _

Video conferencing/ Webcam 30 17 | I

Audio-Teleconference with desktop sharing 29 2 I

In-Person meetings 29 12« | I

Phone calls 30 1.63 _

Question Count Score 1 2 3 [
Misunderstandings were often the reason tasks not being 20 +s | I

completed on time

The fact that everyone were located at the same location 20 365 | I
increased the efficiency in the project

The level of trust in the team had a bad impact on team 20 1o | I

effectiveness

Cultural differences reduced the quality of the work 20 13 _

Figure 9. Biggest challenges according to co-located teams.

Question Count Score 1 2 3 &
Misunderstandings were often the reason tasks not being 30 233 | I

completed on time

The physical distance decreased the efficiency in the 30 293 | I

project

Cultural differences reduced the quality of the work 30 233 _

The level of trust had a bad impact on team effectiveness 30 20: | I

The time difference slowed down the work in the project 30 25 | I

Figure 10. Biggest challenges according to distributed teams.
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Figure 7 and 8 show that co-located teams mostly had In-Person meetings and instant messaging when
needed. Compared to co-located teams, distributed teams communicated mostly by using instant
messaging or e-mail. Video-conferencing was not used.

Figure 9 and 10 shows the biggest challenges in their opinion. Whether there is a physical distance
between the team members or not plays an important role in how effective the work is going to be.

Other results from the survey showed that co-located teams met with each other all the time, due to the
fact that they are sharing office. Distributed teams on the other hand, did never meet each other,
meaning no physical contact at all. Furthermore, the developers did not get any training before starting
to work with distributed teams.

4.2 Relations between the studied variables

The table below shows the results from the Spearman rho analysis in SPSS. The sign in front of the
coefficient tells the direction of the relationship between the variables a negative sign means that there
is a negative correlation between the two variables, high scores on one are associated with low scores
on the other (Pallant, 2007). Cohen (1998) suggests the following guidelines when interpreting the
results:

e 1=0,10-0,29 - small relation
e 1=0,30 to 0,49 - medium relation
* 1=0,50to 1,0 - large relation

There is a large correlation (above 0,5) between all of the variables in the table suggesting a strong
relationship between the variables. The coefficients for communication efficiency, shared identity as
well as trust have all positive values with performance, indicating a positive correlation between them
and performance. This means that the better communication efficiency, shared identity and the higher
level of trust, the better performance. Furthermore, these variables have also a strong relationship with
each other, not only to performance. This means that for example if the trust is high, the
communication efficiency will also increase. However, the coefficient value for cultural clashes is
negative, which indicates a negative correlation with all the other variables. This means that if one
variable increase, the other variable will decrease. The more cultural clashes, the lower is the
performance, the trust, shared identity, and communication efficiency. Cultural clashes is the variable
that has the strongest relation to performance and that the performance will be dependent on the most.
All of the coefficients are significant (p<0.01) and each wvariable is based on N=50.
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Table 4. Correlation matrix between the variables, Communication efficiency, Shared Identity, Trust,
Cultural Clashes and Performance

Communicatio  Shared Cultural
n Efficiency  Identity Trust Clashes Performance

Communication

1 Efficiency 1

2 Shared Identity LO60** l

3 Trust ,520%* LBO5** 1

4 Cultural Clashes -, 706%* -, 732%*%  _G30%+* 1

5  Performance LO54%* JSBE¥*  550%* - GR4** l

** Correlation is significant at the 0.01 level (2-tailed), N=50

4.3 Performance deviation and associated costs

In order to compare the performance deviations and the costs between co-located and distributed
teams, calculations were made by using the collected data from the archival documents. A percentage
of how well the actual performance have met the expected performance was calculated. This
percentage gives an overview of whether the project outcomes met the expectations or not. The
calculation was made by dividing the planned hours from start to end of the project with the actual
hours put in the project plus the time it took to correct the defects after the project was done. The time
used in the calculations is the planned and actual time from the day the developers started coding until
the day they reported that the implementation was done. Data related to the errors was found in a
separate time report, where the time it took to correct the errors was used in the calculations. The data
that was used in the calculations can be found in Appendix C.

(1) Percentage deviation = planned hours/ (actual hours + hours to correct the defects)

The performance percentage rates are presented in table 5. The negative values indicate that the
performance was worse than expected, the positive value indicates that the performance was better
than expected. To facilitate the calculations, an average number of developers in distributed
respectively co-located teams was used. The average number of developers in distributed teams was
calculated to 8 developers, and 5 developers in co-located teams. The distribution between developers
from India and developers from Sweden in each project is also shown in the table 5 below.
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Table 5. Characteristics of the projects and the performance deviations

Project Configuration Location Nr of developers | Performance deviation
A Partially distributed | Sweden&India | 75% IN/ 25% SE -10%
B Partially distributed | Sweden&India | 75% IN/ 25% SE -15%
C Partially distributed | Sweden&India | 75% IN/ 25% SE -10%
D Partially distributed | Sweden&India | 75% IN/ 25% SE -25%
E Partially distributed | Sweden&India | 50% IN/ 50% SE -45%
F Partially distributed | Sweden&India | 25% IN/ 75% SE -2%
G Co-located India 100% IN +10%
H Co-located India 100% IN +6%
I Co-located Sweden 100% SE +25%
J Co-located Sweden 100% SE +20%
K Co-located Sweden 100% SE +13%

The results in table 5 shows that there are differences in performance deviations for every project. A
clear difference can be found when comparing the performance deviations for distributed and co-
located teams. All distributed projects have a negative performance which indicates that the
performance was lower than initially expected and therefore did not meet the expectations. On the
other hand, all co-located projects have positive values which indicate that they performed better than
expected.

In order to calculate the cost for the performance deviations, a salary-based hourly cost for Sweden
respectively India was used. The extra hours that occurred due to delays and defects were divided by
the average number of developers in distributed respectively co-located teams and multiplied with the
number of developers from each country together with the salary. Due to confidentiality reasons, the
costs are translated into a fictional currency called Crutons. To arrive at the cost Crutons, an exchange
rate was applied to all the costs. This does not impact the main results, as the findings are related to the
proportions and not the actual cost per SEK. Table 6 shows the related costs for each performance
deviation in ascending order.
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Table 6. Configuration, Performance and Cost

Project Team Performance Cost (Crutons)
configuration deviation
I 100% SE +25% -200 000
J 100% SE +20% -210 000
K 100% SE +13% -120 000
G 100% IN +10% -50 000
H 100% IN +6% -40 000
F 25% IN/ 75% SE 2% 30 000
A 75% IN/ 25% SE -10% 60 000
C 75% IN/ 50% SE -12% 80 000
B 75% IN/ 25% SE -15% 120 000
D 75% IN/ 25% SE -25% 240 000
E 50% IN/ 50% SE -45% 600 000

A negative value for costs indicates that they saved costs as the performance was better than expected.
A positive value for the costs tells us the size of the extra costs that arose, because of the performance
that did not turn out as expected.

However, there are some projects that differ a lot from the others which is why the projects were
divided into several categories. After a closer look, it was apparent that different team configurations
show different results. The 50% IN/ 50% SE team configuration shows the worst performance, while
the 25% IN/ 75% SE configuration almost performed as expected. Because these the results are
different for different team configurations, the projects were divided into five different team
configurations and the average performance and cost were calculated.
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Figure 11. Performance deviation for each team configuration

To get an overview of how the cost for the performance deviations in the different team configurations
are affecting the overall planned cost reductions when mixing developers from India with Sweden, the
difference between the planned cost reduction and the actual cost reduction was calculated after
considering the costs from the performance deviation. How much the plan was to reduce the cost by
working with remote teams and having developers from India mixed with developers from Sweden in
each team was calculated by using the planned hours each developer was going to spend on the project
and multiplying it with a salary-based cost. This was then compared to the cost that would have been
the actual planned cost if no offshoring was done and if all the developers were located in Sweden.
The actual extra cost (or saved cost depending on if the performance was better than expected) spent
on each project was then subtracted from the planned cost reductions. The graph below illustrates the
planned cost reductions for each team configuration and the actual cost reductions when taking into
account the performance deviations that arose.
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Figurel?2. Total cost reduction for each team configuration

The cost reduction for the 100%SE team is zero but because of the performance that was better than
expected in this configuration, costs were saved instead of lost. For 75% IN/ 25% SE, the performance
was worse than expected, but despite the lower performance, they still saved costs by using developers
from India. The team 50% IN/50% SE, had the worst performance. The bad performance affected the
costs so much that instead of saving costs, they lost costs. Team configuration 25% IN/75% SE
performed almost as expected and there were barely any cost losses, but neither any costs savings. The
last configuration from the graph is 100% IN which gives the highest cost reduction.
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S DISCUSSION

In this chapter, the results from the surveys, statistical tests and performance/cost calculations will be

discussed and analyzed with the purpose to conclude the research questions.

The results show significant differences for the studied soft factors, communication efficiency, shared
identity, trust, cultural clashes and performance. It is evident that co-located teams succeed much
better than distributed teams with creating good communication, a strong shared identity, a high level
of trust as well as they have a low cultural difference between the team members. Furthermore, these
factors have shown to have a strong relationship with the performance of the team. It is apparent that
teams with a low trust, bad communication, no shared identity that face big cultural challenges, also
perform worse than what is expected of them. All these factors are crucial for a good performance
(Cramton & Webber, 2005; Horwitz et al., 2006; Plotnick et al., 2016). Distributed teams have a low
value in all the studied variables. Cramton, 2005, states that distance makes it harder for teams to build
relationships with each other, which is evident in this study as well. By sharing an office, eat together
and having the opportunity to have breaks together contributes to a feeling of being part of a team
(Bird, 2009). These opportunities are diminished by distance (Redmiles & Wang, 2016), which results
in low trust, communication, shared identity and thereby also the performance. Distributed teams did
not have any close or as frequent contact as co-located teams did. As stated in the theory, keeping in
close and frequent contact increases the level of awareness and feeling of teamness (Cisse & Wyrick,
2009).

However, the biggest difference between distributed and co-located teams can be found in the size of
cultural clashes. A big difference between the Indian and the Swedish culture can be explained by
Hofstede’s dimensions (Hofstede insights, 2019). Sweden scores 5 on the masculinity dimension and
is therefore a Feminine society. In Feminine countries conflicts are resolved by compromise and
negotiation and Sweden is known for their long discussions until consensus has been reached. In
feminine countries, standing out from the crowd is not admirable. India on the other hand is a
Masculine country where the society is driven by competition, achievement, success and wanting to be
the best. Indulgence is also a dimension where India and Sweden differ a lot. Indian society tend to
cynicism and pessimism and they have the perception that their actions are restricted by social norms.
The Swedish society on the other hand, possess a positive attitude and have a tendency towards
optimism. They also exhibit a willingness to realise their impulses and desires (Hofstede insights,
2019). These different scores on these dimensions can explain the big cultural clashes that arise in
distributed teams, as India and Sweden differ a lot in some of the dimensions. The teams indicated that
they had different ways of working, different perspectives on issues and different ways of resolving
them which prevents the team to build strong relationships among each other.

In order to reduce the cultural clashes in teams, previous research has shown that training can help
reduce the challenges that arise in distributed teams. Training is important in order to increase
awareness about other cultures and how to overcome the big challenges in distributed teams (Ocker et
al., 2009; Dourish & Bellotti, 1992; Plotnick et al., 2016). It is important that the teams learn how to
communicate effectively and to prepare them for the potential challenges that can arise by working
with distant teams. In this study, the teams answered that they did not get any training in how to work
in remote teams, which can also explain why the values are low in distributed teams. With more
recourses and focus put on training, the challenges can be easier overcome and there is a bigger chance
that the level of trust increases, that the teamwork gets better and that the communication gets more
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effective among the team members (Ocker et al., 2009). The correlation coefficients for all the
variables shows strong relationship which means that the higher trust, communication, shared identity
and the lower the cultural clashes are, the better is the performance. It can therefore be stated, that with
more training, the teams will also be able to perform better.

Another reason for the low values is the use of poor communication tools where there are no
possibilities for creating relationships and getting to know each other. Researchers recommend video-
conferencing in distributed teams since video enables rich communication with possibilities to
strengthen the relationship between the team members (Kiltmoller & Lauring 2012; Shepherd &
Martz, 2006). This study shows that distributed teams almost never used video-conferencing with each
other. Because communication is strongly related to trust, shared identity and culture, as the
correlation coefficients have shown, there is a big risk that these factors are affected by the poor
communication. The better communication among the team members, and the better tools that are
used to enable rich communication, the higher trust and shared identity can be established in the team,
as well as the cultural differences can decrease the more they get to know each other (Suh, 1999).

The Kruskal-Wallis test also showed a difference in performance between co-located and distributed
teams, but based on subjective data. By comparing the objective data between co-located and
distributed teams with calculations instead, it is evident that also the objective data is different. The
performance differences are of different sizes depending on the team configuration. All the co-located
teams performed better than expected while all the distributed teams performed worse than expected.
The performance includes delays and quality errors which is what the calculations are based on.
Because the co-located teams performed better than expected, costs were saved, while for distributed
teams costs were lost because they performed worse than expected. All the distributed teams
performed worse than expected, but depending on how the teams were configurated, the performance
deviations are of different size. Teams consisting of 75% developers from Sweden and 25%
developers from India have shown to perform better than if it was the other way around or if the
developers were distributed equally between the different locations. Teams that are distributed equally,
meaning 50% from Sweden and 50% from India, have shown to have the worst performance. Other
studies state that a feeling of teamness is established when a team consists of 4 people. In this case,
there were 4 developers from Sweden and 4 from India, which could have created a strong team
feeling among the 4 developers that were located at the same location and at the same time created a
big difference between “we” and “them” (Espinosa et al., 2006; Kiltmoller & Lauring 2012).
Furthermore, a team with equally distributed developers require more communication within the team.
When 75% of the developers are from the same location, much of the communication is done between
them because they are a big team working together at the same location, but the more equal the
distribution is, the more communication is required between the sub-teams.

What team configuration in distributed teams is the best, depends on what is important for the
company. If only the cost savings that are gained by doing offshoring are important, then a team
configuration of 75% India and 25% Sweden is the best option. However, it is important to have in
mind that his team configuration will not perform as expected, but the costs that are lost because of it
will not affect the overall cost savings in a large extent. If the team configuration of 25% India and
75% Sweden is chosen, the overall cost reductions will not be affected so much because the team
performed almost as expected, which means that no big costs were lost. Compared to the other
distributed teams, this team has the best performance. The performance in 75% India and 25% Sweden
is worse than when there are more developers from Sweden and less from India, but still, a bigger
amount of costs are saved. It is important to have in mind that the team satisfaction is dependent on the
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performance. If the performance was worse than expected, the team obviously faced some challenges
that can have been due to lack of communication or lack of trust, which lead to a bad performance but
also a bad experience for the developers. The team configuration where 50% is from India and 50%
from Sweden does not guarantee any cost savings, rather cost losses together with bad performance
and bad experience for the developers and this configuration should therefore be avoided.
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6 CONCLUSION

In this chapter, the overall conclusions are explained, and the research questions are answered.

This study has been investigating if there are any differences between co-located and distributed teams
in terms of the soft factors that are studied (communication efficiency, shared identity, trust, cultural
clashes), the team performance and the cost efficiency. In this study, it has been shown that there are
statistical significant differences between co-located teams and distributed teams in terms of the soft
factors. The communication efficiency, shared identity and trust are higher in co-located teams, and
the values of cultural clashes are lower.

All the teams that worked together with teams located in other locations did not perform as initially
expected, compared to all the teams that worked together at the same location, who performed better
than expected. The study also showed that the soft factors that were studied, communication
efficiency, shared identity, trust and cultural clashes are strongly related to the performance. The better
the communication efficiency, shared identity and trust are, the better the performance will be. The
bigger cultural clashes that exist in teams, the worse the team performance will be. The study also
showed that all the soft factors are strongly dependent on each other as well.

When comparing the performance deviations that are based on actual data that was collected from
archival documents, it is clear that the co-located teams perform better than distributed teams. All of
the projects that only included co-located teams, performed better than expected while all of the
projects that included distributed teams performed worse than expected. The negative performance
deviations lead to extra costs that were initially not expected meaning that the offshoring strategy does
not always lead to cost reduction due to the big performance deviations that occurs in distributed
teams.
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7 FUTURE WORK

This chapter presents suggestions for future research.

Since this study has not included distributed teams who have met each other at least once, no
conclusions could be made if the face-to-face meetings had an impact on the soft factors and the
performance. In order to understand what effect that will arise when the studied distributed teams meet
each other at least once, further research is required to be able to compare the soft factors and
performance before and after the face-to-face meetings. A research where the soft factors are studied
from the beginning of a project until the end of a project will provide better understanding how the
soft factors can change during the project.

Furthermore, future work can also include distributed teams that use different kind of communication
tools in order to see how by using rich respectively poor communication tools will effect the soft
factors and the overall team performance. An alternative would be to further investigate the same
teams that were investigated in this study and require video-conference meetings at least once in a
week in order to see the effects. Another suggestion is to put more resources into training and provide
all the developers training in order to increase the awareness and the knowledge about the challenges
in distributed teams and how to overcome them. An investigation about how much the training would
increase their team performance could be interesting to compare with this study where they did not get
any training.

As discussed in chapter 5, it was found that different configurations gave different results. A
suggestion for future work would be to make a study where the main focus is on different team
configurations (100%Sweden, 75%Sweden/25%India, 50%Sweden/50%India, 25%Sweden/75%India,
100%India), and make detailed analyses about how the different team configurations would give
different results. This was not the main focus of this study, which is why it was not investigated in
detail.
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APPENDIX A: SURVEY FOR DISTRIBUTED TEAMS

VIRTUAL TEAMS IN LARGE-SCALE, DISTRIBUTED
SOFTWARE DEVELOPMENT

Note that throughout the whole survey, questions about other sub-teams refers to those sub-
teams who worked together with your team on a particular BSUC, which you will select at the
beginning of the survey. Please always keep the same BSUC in mind that | have assigned you in
the e-mail, while answering the questions.

Please start with the survey by clicking on the Continue button below.

What is your gender?
() Mals
() Female

What is your age group?
() Under 30

() 30-45

() 45+

What is your highest degree or level of sducation you have complated and within what area?

Please enter the name of the BSUC you worked on from the drop down menu below.
~ Salect -~ o

Plaase sslact which sub-team you balonged to while working on the BSUC.
~ Salect -~ w

Virtual teams Bl uestionFro
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Hawve you worked fogather with the othar sub-teams bafora?

-

U Yeg., wilh some of them.
() Yes, with all of tham.

() Mo, not at sl

L

How many years of experience do you have with working in virtual teams?

COMMUNICATION FREQUENCY

How offen did your sub-team hawve meetings with the othar sub-teams?

() Oncainaweek
() 2-3times a week
() Everyaay

() Other

How offen did you have maatings with only your local sub-lteam?
() Once in & weak

() 2-3times in & weak

() Everyday

() Other

Estimata the average tima (in hours) you spant on maelings aach weak with the sub-leams, including your own local sub-

feam meeatings.

Virtual teams B QuestionFro
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How oftan did you meet in person with lsam members from the other sub-teams located in another country?
() We only met oncs

() Wemet onoa in 3 week

() We never mal

() Other

When | sent a message in any forum, | got an answer within (averags)

() 15 minutes
D 1 hour
"y 4 hours

() More than one day
() Other

Heow much time did you spend on average waiting for feedback or waiting for another member to complete their work so
you can continue?

TECHNOLOGY

Virtual teams Bl GuestionPro
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To what extent were the fallowing means of communication used between distant sub-teams?

Mot at all To a great exient
1 2 3 4
instant messaging ) ) ()] O
E-mail O O O o
Syatam for archival andior docu
el e O O O O
Audio-Teleconferance with deskiop
o O O O ®
in-Parson meetings i i ) O
Phaone calls ] ] O O

TRAINING AND TASK FAMILIARITY

Pleass answer the following reganding training and task famillarity

Mol &t all To a greal exient
1 2 3 4
| recalved training 1o help me
commurnicate effectively with tsam O O O O
memibers who work in remole localions
| was lamiiar with the tasks in this
BSUG from before ) O O O

TEAMWORK & INTERACTION

Virtual teams QuestionPro
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The lsamwork and intaraction batwean sub-lsams were such that

Wha often workad topether 1o negotiale
wih doas whal

We often worked logether 1o complete a
task

Tasks wera assigned by leadens

| have beamed things by waorking with
Them

| was aware of their acthvilies and
availability

| was aware of their information and
expartisa

| had ragulsr meatings with dstant sub-
leams

The ither sulb-teams had diffarent ways:
of working than my sub-team

W had a common undenstanding of the
task and the goals

We had great support fram the project
Managar

W had great support fram the DAT
drivar

Mot at all

TRUST & SHARED IDENTITY

0O 0O 00 0 0 000 O0

C 0O 0O O 0 0O 0 000 O0

A

© 0O 0O O 0 0O 0 000 O0

To & pheat exient

o 0O 0O o0 o0 0 0 0000 O

Virtual teams
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The relation betweean sub-teams was such that

| saw myself as a member of the virual
laam

| was proud to think of mysalf as a
miemiber of the virtual team
Thers was mulual respect

I feit comifortable approaching them for
hislp

Theng was & good team spirit
Thea other sub-teams blamed my sub-
team for thelr mistakes

Much disagreement existed betwean the
sub-leams

They compelad with my sub-team in
unproductive ways

They gave miy work the prioity | nesded
| was comiortable when olher sub-leams
worked on & critical task or problem

| had fgith in all of tha sub-taams’ ability
o parform weall

Owarall, all of tham were trustwarthy and
showed a great deal of Integrity

Cultural differences

Mot at all

OO0 0000 00000 0

0 0000 00000 0

L]

0O 0000 000000

To & great exient

o o0 o0 o0 o0 o0 000 0o O

The ditterent cultures aflectad the team because

We had differant perspectives on issuas
Wi had difierent ways of resolving
Issues

It was hard 1o understand their nesds
and the languags

It was hard 1o understand the other ones
bahaviour

Wirtual teams

Mot at all

o O O 0O
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Toa great extent

O C O O

Bl uestionPro



PERFORMANCE

Flease rate your team (including all sub-leams) based on the lollowing dimensions

Lo High
1 2 k] F

Efficiancy (daing things in an optimal

way, he aniet o lean exponaive way) O O O O

Quality of resulls ] O O O

Adherence to schadule O O O O

Salisfaciion with the project sxparience (] i ] O

Satisfaction with the leam sxperiance ) O )] O

Team sfiectivensss (doing the right task,

compieting actvities and achieving O O O O

goals).

Communication between sub-leams @] O O O

Plaass rate to what extent the lollowing factors atfected the performance

Mot &t all To a greal exient

1 2 3 4
Misundarstandings wera oftan the
reason 1asks not being completed on ] o QO O
lime
The physical distance decreased the
aficisncy In e project Q o O O
Cultural differances reduced the quality
ot e O O O ®
The leveal of trust had & bad mpact
team affecivenass : - C} D D O
Thea time difference slowed down the
work In the project O O O O

Virtual teams BJ (uestionPro
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APPENDIX B: SURVEY FOR CO-LOCATED TEAMS

CO-LOCATED TEAMS WITHIN SOFTWARE DEVELOPMENT

Start with the survey by clicking on the next button below.

What is your gander?

1 Make

() Female

What is your aga group?

P

™) Undar 30

(___j a0 - 45
f_:l

45+

What is your highest degree or level of education you have complated and within what area’?

Please anter tha namea of the BSUC you worked on from the drop down manu bealow.

— Selact - >

Pleasea salact which team you balonged to whila working on tha BSUG.

— Salact - v

Hawe you waorked logether with tha othar team meambers befara?

() ‘es, with some of them
(1 Yes. with all of tham

() Mo, thiz was the first time

Co-located teams B QuestionPro

46



COMMUNICATION FREQUENGY

When | sent a message in any forum, | got an answer within (avaraga)
() 15 minutes

() 1 hour

() 4hours

() More than one day

|:| Oither

Haow often did you have maatings with your team'?
(0 Everyday

() 2-3times in a weak

':' Once ina weak

() Other

Estimata the average tima (in hours) you spant on maetings sach weak with your team

Haow often did you maet in person with your tsam membears?

[':_'j All The trme

O

A coupde of timas during & week
Onca i a weak

Cither

O O

Co-located teams Bl (uestionPro
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Hoaw much tima did you spand on average wailing for feadback or waiting for another mamber to complate thair wark 50
you can confinua’?

(I this newvear occurrad, wrile 0)

To what axtent wera the following means of communication usad batweaen the team membears?

Mal af all T & graat axient
1 2 3 4

Instant messaging i ) O O
E-mail O O O O
Systemn for anchival andior documsent O . — O
sharing had fnd

Video conferencingWebcam 3 3 O )
Audio-Teleconfarence with desklop " " - ~
sharing O O O

in-Person meetings i O ] ]
Phone calls i O O ]

TRAINING AND TASK FAMILIARITY

Pleasa answer the following regarding training and task familiarity

Mal at all Tio & gréat axient
i 2 3 4
| raceived training to halp me . - . .
communicate effectively in teams O O O O
| was famikar with the tasks in this
-
O O O O

BSUC from before

TEAMWORK & INTERACTION

Co-located teams B QuestionPro
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The teamwark and intaraction betwaan the team membars ware such that

Mal at all Te & grast adent

1 2 a 4
‘We often worked logether to negotiate — — —
wha does what b b = O
W often workad logether 1o complete a " . - .

I 3 3 3 g

Tasks were assigned by keaders L L (J _J"-
| have learmed things by working with ~ - -
tham ':_-' ':_x ':_,' G
| was aware of thelr activiles and — - -
avaiability L 1 o O
| was aware of thelr information and o~ L
sapertne O o A O

B B P A
| hiad regular meelings with them 3 3 ) ]
They had different ways af wosking than . . . -
what | am used bo O O O -
We had a common undarstanding of the -~
task and the goals O G O @
| had grasat supot trom the project — — .
manager W L 'I:._.J' G
| hiad graatl supgodt from the DAT driver i 3 O O

TRUST & SHARED IDENTITY

Co-located teams B (uestionPro
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The ralation betwean me and my team meambers was such that

| saw miysalt a3 a mamber of the laam

| was proud to think of mysalf ag a
membear of the beam

Thene was mulual respect

| tefl comfortable approaching them for
help

There was 8 good leam spir
The other membens blamed me for their
mistakies

Much disagreameant exigted Detwean the
laam membens

They compeled with me in unproductive
WEYS

They gave my work the priorty | neaded
| was comfortable when other team

members worked on & crilical task or
problam

I had taith in all of the team membears’
ahility to periom well

CHE'IE", all of them wera [HJETI'I'EII"H'I!,' and
showed a graat deal of intagrity

GCultural differences

Wl at all

ONNORNONNONNONNGENO RGNS

O

O O 0 0O 0o 0 o0O-.

O

O
O

O
O
G
O
G

C

To a gréal aclent

4

o o 0

o o0 0 O 0 0

O O

The ditfarant culturas affectad the team because

We had difierent perspectives on ssues
W had difierent ways of resalving
=E3U8s

It ws hard lo understand their nesds
and the languaga

It was hard 1o understand the other onas
[pahandour

Co-located teams

Mal at all

o o o 0

50

O O O

O

O
O
G

To & gréal axhent

4

o o 0

O

B} QuestionPro



PERFORMANCE

Pleass rate your team based on the following dimensions

Law High
1 2 3 4

Efficiency (doing things in an optimal 'S 'S

way, the fasbest or least expansive way) o . . -

Cuality of resulis i O o O

Adheranca to schedule ) i O O

Sapsfaction with the project experence i i 3 ]

Salisfaction with the laam experiance i 3 3 )]

Team aflectiveness |doing the right task,

completing activitiss and achieving ) i O O

goals)

Communication batwesan team mambers 3 3 ) 0

Pleasa rate to what exfent the following factors affected the performance

Mol al all To a greal sxcient
1 2 a 4

Mizunderstandings were oflan the
reason lagks nol being completed on i 3 ) O
lime
The fact thal eweryone wene locabed &
ihe same location Increased the i i ) ]
efficiency in the project
The lewval of trust in the team had a bad

O O o O
mpact on leam effeclivensss
Cultural differances reduced the guality — —
of the work I'-\..-' I'-\..-' o G
Co-located teams B (uestionPro
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APPENDIX C: DATA USED FOR CALCULATION OF

PERFORMANCE AND COST
Project Nr of Distribution | Extra Extra Extra Extra Total Total
developers hours | hours per hours hours per extra cost
(delay) | developer (errors) developer | hours per
(delay) (errors) developer
A 8 6 IN, 2 SE* 92 12%* 3 0,5 13 80 000
B 8 6 IN, 2 SE* 64 8** 84 11 20 120
000
C 8 6 IN, 2 SE* 68 9 * 0 0 9 60 000
D 8 6 IN, 2 SE* 430 50%* 0 0 50 240
000
E 8 4 1IN, 4 SE* 570 70%* 70 10 80 600
000
F 8 2 IN, 6 SE* 16 ek 3 0,5 3 28 000
G 5 5 IN* -109 -22%* 12 2 -20 44 000
H 5 5 IN* -128 -25%* 36 7 -18 40 000
I 5 5 SE* -178 -35%* 33 6 -29 200
000
J 5 5 SE* -160 -32%* 0 0 -32 210
000
K 5 5 SE* -70 -14%* 0 0 -14 100
000

*IN — Developers from India, SE-Developers from Sweden

** BExtra total hours (delay) divided by nr of developers
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