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Abstract

Many Global Software firms outsource parts of their operations to other countries due to
cheaper labour costs and to find employees with high knowledge within a specific area.
Collaboration and communication between different nationalities are difficult not only due to
the distance geographically, but also distances in cultural aspects. The purpose of this study is

to investigate different factors that impact intercultural communication and collaboration in
software development firms.

Previous research in this field shows various factors impacting intercultural communication
and collaboration in software development companies. To investigate these factors
exploratory mixed-method design has been used. Initially, qualitative methodology was used
to collect data from semi-structured interviews. Eight interviews were conducted with various
work roles within a single Norwegian firm. The interviewees explain how various factors
impact their communication and collaboration with colleagues in India and Ukraine. These
results have been analysed. Secondly, a quantitative survey was conducted based on Isern’s
(2014) eight identity factors of intercultural communication. Other factors based on the

findings from the interviews have also been discussed.

Results prove that there are several factors of intercultural communication that impact
collaboration. From the interviews, geographical distance and time-zone differences,
hierarchical mindset, cultural differences, technical knowledge and working roles, and
language barriers, are factors impacting software development. From the survey three of the
eight identity factors were proven to have a significant impact on intercultural
communication. Cultural Identity Factor (CIF), Individual Identity Factor (I11F), and Roles

Identity Factor (RIF) have a direct impact on intercultural communication and collaboration.

This study provides new insight into how intercultural communication and collaboration
impacts a Norwegian software firm, which has been outsourcing. The company has been

outsourcing the whole testing team and some developers to Ukraine and India for a long
period of time.
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1 Introduction

Along with advancements in technology development, the demand for more complex
software has increased (Tuli, Sharma, Haster, and Banzal, 2014). As competition grows in the
software industry, several software development companies adopt Global Software
Development (GSD) strategies to draw benefits from other counties and increase competitive
advantage (Rodger, Pankaj, and Nahouraii, 2011; Khan and Keung, 2016). Global Software
Development is defined as an outsourcing technique in which development teams are
distributed across geographical boundaries (Ammad, Janjua, Madni, Cheema and Shahid,
2019). Availability of highly skilled workforce in low cost locations such as Eastern Europe,

Latin America and the Far East are benefits from which managers can take advantage of by
operating in these environments (Noll, Beecham, and Richardson, 2010).

As the number of firms engaging in GSD increases, several studies have been conducted to
research problems and challenges occurring in these environments. One crucial element of
global software projects is the intercultural factors arising when developers, testers, managers
and other executives with different cultural backgrounds are required to collaborate

(MacGregor, Hsieh, and Kruchten, 2005). Still, there are not only cultural factors that make
GSD challenging.

Conchuir, Agerfalk, Olsson and Fitzgerald (2009) addresses the problems associated with the
software development process. The authors emphasize the role of cultural, temporal, and
geographical distance and claim these cause challenges with communication, coordination,
and control in GSD. Some scholars argue that these distances add to the complexity of
distributed project teams by affecting communication, coordination and collaboration
negatively (Zahedi, Shahin and Babar, 2016). Other scholars add less time overlap, and
language differences and state that these have a negative impact on the team members which
then lead to significant challenges in communication, coordination, and control (Ammad et
al., 2019).

However, cost reduction and other business-related issues still draws the attention of
managers toward outsourcing strategies (Conchuir, et al., 2009; UIHaqg, Raza, Zia, and Khan,
2011; Niazi Conchuir et al., 2009; Niazi, Mahmood, Alshayeb, Riaz, Faisal, Cerpa, Khan and
Richardson, 2016; Zahedi, et al., 2016; Ammad, et al., 2019). Benefits such as increased



product quality (Niazi et al., 2016), increased productivity (Rodgeret al., 2011), time zone
exploitation (24/7 development model) and increased pool of skilled human resources
(Conchuir et al., 2009; Niazi et al., 2016; Ammad et al., 2019) are discussed and remain
important factors of GSD.

Cultural differences, geographical distance, language and time-zone differences are widely
explained. While some scholars view them as benefits (Conchuir et al., 2009; Niazi et al.,

2016), others address them as challenges hampering the development process (Conchuir et
al., 2009; Zahediet al., 2016).

Further literature research led to a study on eight identity factors affecting intercultural
communication in software development (Isern, 2014). The factors are cultural identity, racial
identity, ethnic identity, gender role identity, individual personality identity, social class
identity, age identity, and roles identity. Some factors have been widely researched

previously, while others remain without attention.

This research contributes to existing literature by bringing all factors, proposed by Isern, to
the surface and research each factor regarding intercultural communication and collaboration
in globally distributed software development teams. Cultural difference, geographical
distance, language and time-zone differences will also be addressed in this paper, forming the
basis for the first phase in this study. By allowing Isern’s paper to form the basis of the
second phase of the study, it is possible to extend the literature further by testing cultural and
personal factors and rank them accordingly.

In this study the phenomena of intercultural communication and collaboration is investigated
based on the experiences of employees in a Norwegian Software Development company. The
company is currently outsourcing the whole testing team and some of the software
development to Ukraine and India, while some activities are kept in Norway. There are four
development teams in the company, where each team is assigned a tester from India and/or
Ukraine. Employees and managers engaged in the software development processes in this

company are therefore required to deal with three different cultures daily.

Based on the intercultural relationship between employees in this company, the following
research questions will be addressed and discussed:



RQ1: Does intercultural communication have an impact on collaboration in Software
Development teams?

RQ2: Which of Isern’s eight factors have direct impact on intercultural

communication and collaboration?

An exploratory research design is implemented to answer the research questions. The first
research question will be investigated by using a qualitative method conducting semi-
structured interviews with eight employees. The second research question will be investigated
using quantitative methods implementing a digital survey. The interviews will help in
confirming or rejecting current theories found in existing literature, while the survey aims to
test whether the eight identity factors have an impact on intercultural communication and
rank them accordingly.

The findings of this research can benefit existing literature by addressing factors which
previously have received limited attention. Further, firms and managers operating in similar
environments can get better insight into specific challenges acknowledged by employees
based on real life experiences. This can make it easier to address certain challenges and
thereby improve development processes. There are however some limitations that must be
considered. This study is based on a single firm with a limited number of employees and
cultures which limits generalizability. On the other hand, the firm has several years of
experience in the software industry and collaboration with Indiaand Ukraine. By confining
the research to one firm only, the concern of sharing sensitive information was reduced. Data

collected from both interviews and the survey has therefore a great deal of depth within the
field of research.

In the next section the literature review is presented, and hypotheses are developed, followed
by a description of the used methodology, data collection, and data analysis. The results are
divided into two phases and presented before a discussion is provided. Further, limitations

and future research are considered as part of the discussion before the conclusion.



2 Literature Review

The literature review is based on research on intercultural communication, collaboration and
software development. This study uses mixed methodology and the literature review is
therefore divided into three sections. Based on the research done there are relatively few
articles that use both qualitative and quantitative methodology which makes this study unique
for this field of research. The first section of this literature review aims to elaborate on the
first research question with focus on collaborating work in software development. The second
section is based on intercultural communication in software development, while in the third

section the hypotheses are presented, along with their in-depth reason for selection.

2.1 Collaboration in Software Development

Collaboration in software development is related to the strategy a company has implemented.
Agile methodology is a strategy created on the basis that a software program requires
continuous changes and updates. This methodology has had a large impact on the software
development industry (Dyba & Dingseyr, 2008). There are several different “agile” methods
used by software development companies. This study focuses on scrum as it is used by the
company investigated. According to Schwaber and Beedle (2002), scrum is an empirical
process control system used by management in situations where it is difficult to plan forward.
Development is continuously driven forward with feedback loops called “sprints”. A sprint
often lasts for a total of fourteen days and includes an initial and final review in the beginning
and end of a sprint. The sprints include several features from the system backlog and are
selected to be included or not by the project owner. To ensure the team contributing in the
sprint works efficiently, a scrum master is in charge of leading daily stand -up meetings where

team members can coordinate and plan their work for the day.

Furthermore, an overview of some of the highest rated and cited research papers on
collaboration in software development are presented, with respect to the agile development
methodology. Multiple research articles exist on agile software development. Dyba and
Dingsgyr (2008) used 1996 previous research studies on agile software development to create
an overview of the various fields of study. 36 of the studies were categorized as empirical

studies, resulting in the creation of four themes within the research on agile software



development. The first were introduction and adoption of agile development. The second was
human and social factors (which will be the further focus of this study). While the third
presented the perception of agile methods, and the fourth on competitive studies. Within the
human and social factors, studies investigated organization culture, categorization of agile
development teams and how collaborative work takes place.

There are many barriers affecting successful collaboration in software development. An
article by Noll et al. (2010) enlightens this statement by looking at “collaboration as four
practices related to agreements, allocating and planning goals, objectives and tasks among
distributed teams”. The barriers found in the article affecting collaboration are geographical,
temporal, cultural and linguistic distance. This is also observed in the study performed by
Espinosa, Slaughter, Kraut and Herbsleb (2007), where interviews were used to investigate
the need for coordination, effects of team knowledge and the influence of different
geographical distances. The results of the study reveal that software development companies
have technical, temporal and process coordination needs, depending on the role of each

member.

In other studies, researchers have proposed multiple solutions to the barriers in successful
collaboration in software development. Noll et al. (2010) suggested solutions “including
visits, synchronous communication technology and knowledge sharing infrastructure to
capture implicit knowledge and make it explicit”. Likewise, different tools supporting
software development collaboration, coordination, and communication have been suggested.
Favela and Pefia-Mora (2001) designed a course called “Distributed Software Engineering
Laboratory” to educate new software developers on how to interact with specialities from
different fields. They found that developers need to communicate their decision and
coordinate their activities. The course creates an understanding and they become familiar
with the requirements, analysis and the collaboration technology in software development.
Espinosa et al. (2007) explains that the geographical distance has a negative effect on
coordination but is reduced by shared knowledge of team and presence awareness. For co-
located members, shared task knowledge becomes more important in coordination in

software development.



When distributing workforce over multiple locations, the communication in software
development collaboration becomes even more important. Multiple researchers have

investigated this matter, investigating how the collaboration and communication is impacted.

Chiu (2002) investigates design communication in design collaboration at an organizational
view. How a team is organized affects communication and thereafter the performance. In
addition to Dyba and Dingsgyr (2008), who explains that within the field of collaborative
work, researchers looked at the role of conversation, progress tracking and standardization of
work. Kotlarsky and Oshri (2005) found that effective collaboration increases with “social
ties and knowledge sharing”. Different mechanisms that contribute to improve social
relations, is to use open communication channels and non-hierarchical communication
approaches. The importance of clear messages that are interpreted properly is also mentioned.
Another similar article by Nakakoji (2006), investigated knowledge sharing between
developers in software development. The study investigates the interruptions and the
motivational effects by this. Knowledge sharing has a great impact on developers'
collaboration skills, resulting in developers creating their own communities. The study also

investigates the developers peer-to-peer collaboration of knowledge.

There are also other factors that impact the agile global outsourced software development. An
article by Gheni, Jusoh, Jabar and Ali (2016) investigated factors affecting global virtual
performance such as language problems, cultural differences, team size, time-zone
differences, lack of trust, technical problems, ICT problems and lack of sufficient training.

These factors will be further elaborated in section 2.2.

Table 1. Summary of Literature on Collaboration in Software Development

Author/Year Barriersin collaborationin Proposed solutions to the barriers on
software development collaborationin software development

Noll, Beechamand | Geographical Visits

Richardson (2010) | Temporal Synchronous communication technology
Cultural Knowledge sharing infrastructure (to capture
Linguistic Distance implicit knowledge and make it explicit)




Espinosa,

Slaughter, Kraut

The following vary with each

member's role:

Shared task knowledge

Oshri (2005)

Poor social relationships

and Herbsleb Coordination process
(2007) Technical process
Temporalprocess
Kotlarsky and Insufficient trust Open communication channels

Non-hierarchical communication approach
Quality of messages to avoid

misunderstandings

Nakakoji(2006)

Weak social ties and knowledge
sharing

Interruptionsand the low motivation

Develop interdisciplinary research

Chiu, (2002)

Poor team organization affect

communication and performance

Well-structured organization
Computersupported collaborative work
Supporting three levels of communication,

including individual, group and project

Gheni, Jusoh, Jabar
and Ali (2016)

Cultural differences
Language problems
Time-zone differences
Team size

Technical problems

Lack of trust

ICT problems (Information

Communication Technologies)

Lack of sufficient training is the highest level

of effect on global virtual teams’ performance

As seen in this section there are many important factors for good collaboration and

coordination, including communication especially in geographical distance. The following

section will further elaborate on intercultural communication in software development.




2.2 Intercultural Communication in Software Development

Research on intercultural communication began with Hall (1960), when he introduced five
checkpoints of communication with different cultures: language of time, space, things,
friendship, and agreements. Since 1960 these checkpoints have been developed into more
separate fields of study. A definition of intercultural communication by Arasaratnam and
Doerfel (2005) is described as “people of two different ethnic groups or cultures trying to
communicate, perhaps despite their differences”. The definition is created based on a
semantic network analysis of interviews with 15 different nationalities and is an example of

how many researchers are investigating the many aspects of this field.

Cross cultural communication and intercultural communication are linked in multiple ways,
but intercultural communication involves investigating more verbal and nonverbal
communication between two people from different cultures. Therefore, by investigating how
“interacting” bet individuals of different cultures, intercultural communication is
investigated. Huang and Trauth (2007) investigated, through interviews with twelve Chinese
professionals, three cross-cultural challenges in software development: the complexity of
language issues in global virtual work, the culture and communication styles and work
behaviours, and the cultural understandings at different levels. Although their study is based
on Chinese workers, their research concludes that the most important factors to improve
intercultural communication is by improving language skills, the importance of promoting an
organizational culture to value the generation of innovative ideas, and facilitating such an

organizational culture as well as the understanding and adaptation around it.

Inastudy by Redmond (2000), Hofstede's four dimensions of culture variability (uncertainty
avoidance, masculinity, power and individualism) are used to investigate cultural distances
and stress at universities in the United States. Competence in intercultural communication is
divided into six components: language, adaption, social decentring, communication
effectiveness, social integration and knowledge of the host culture. Inaddition, MacGregor et
al. (2005) also uses Hofstede’s dimension when looking at intercultural communication
factors on global software development but adds long time orientation as a model of cultural
diversity. The authors look at Hofstede’s and Hall’s work to underline intercultural factors
such as the Japanese concept of “not losing face” as an example of collectivist dimension.

Besides in the collectivistic approach, the Japanese “exhibited a greater concern for form and

8



group harmony” compared to what the Americans would view as “shear efficiency”
(MacGregor et al., 2005). The reason behind this perception is the differences in high and low
context cultures.

The level of awareness and degree of what people pay attention to in the meaning of received
information provides a model that enables the research to range communication from non-
verbal (gestures, body movements, facial expressions and speaking tone) to verbal (written
words or spoken words) (Hall, 1976). These are also referred to as high-context and low-
context cultures and it is still one of the most used theoretical frameworks interpreting
intercultural communication (Cardon, 2008). North American and Western European
countries are classified as low-context countries, which means that communication usually is
taken at face value without much attention to the unspoken context. Unlike Asian countries
for example, where much of the communication relies heavily on the underlying/unspoken
context that is at least as important as the spoken words (Peng and Meyer, 2016). The use of
high and low context culture is widely used in intercultural communication (Kim, Pan, and
Park, 1998).

Walsham (2002) adds to the understanding of cross-cultural development production by
analysing cultural heterogeneity, cross-cultural conflicts, work patterns and culture. The
research points out the importance of “culture sensitivity”. By this the author emphasizes the
importance of understanding and empathising the attitudes, norms, and values of others.
According to the author, when these elements are considered it offers the possibility of
mutual respect and the opportunity to move forward to a more negotiated culture of
cooperation in international partnerships.

Depending on the quality of the communication, productivity can also be impacted. Andres
(2002) investigated whether groups have higher team productivity, higher level of interaction
quality and higher team interaction satisfaction when they are using co-located teams
compared to distributed teams. The results of the study exhibit that video conferencing
software had less productivity than face-to-face communication in a fixed period, suggesting
that managers using video conferencing software should find good solutions for the exchange

of information in software development projects.

Ochieng and Price (2010) looks at cultural factors on communication that affect multicultural

project environments. By investigating both external and internal cross-cultural



communication, suggestions on cross effective cultural communication were made. Managers
are suggested to convey an awareness of the cultural variations and develop an effective

cross-cultural trust, empathy, collectivism and communication in leadership.

In leadership it is important to see every team member as individuals and is also important in
GSD. According to Arasaratnam (2015) multiple of the researched articles on intercultural
communication covers individual aspects such as “personal/relational identity, cultural
identity, ethnic identity, national identity, and immigrant identity”. He further argues that
studying intercultural communication between people, identities, nationality and ethnicity are
not sufficient. Categories of cultural distinction between blended identities should be
explored further especially from a communication perspective. Considering Arasaratham’s
study, the literature can be further extended by addressing the factors proposed by Isern
(2014). Inthe study, Isern identifies the following eight factors of intercultural
communication: cultural identity factor (CIF), race identity factor (RalF), ethnic identity
factor (EIF), gender roles identity factor (GRIF), individual identity factor (I1F), social class
identity factor (SCIF), age identity factor (AlF), and roles identity factor (RolF).

Table 2. Summary of Literature on Intercultural Communication in Software Development

Author/Year Barrierson intercultural communication in Proposed solutions to the
software development barriers on intercultural
communication in software

development

Hall (1960) Language of time Create friendship
Language of space Knowledge of the economics, law,
Language of things and politics of thearea
Language of friendship Understand (if not speak)the silent
Language of agreements languages of other cultures
Huangand Trauth | Complexity of language issues Improving language skill
(2007) Culture (cultural understandings at different Organizational culture of valuing
levels) diversity and generation of
Communication styles innovative ideas.
Work behaviours Mutualcultural learning and

informalcultural learning.

10



Andres (2002)

Social presence and media richness have a
significant impacton:

team productivity

interaction quality

group process satisfaction

Use face-to-face settingover video
conferencing settings regarding

team productivity.

MacGregor, Hsieh

and Kruchten

Power distance Index (PDI)

Individualism/Collectivism Index (IDV)

Strategic choice of projects

Accept projects only when the

Doerfel (2005)

Behaviouralcomponents

Affective components

(2005) Masculinity/Femininity Index (MAS) benefits outweigh the risks
Uncertainty Avoidance Index (UAI)
Long-term/Short-term Time Orientation (LTO)
High and Low Context Culture

Walsham (2002) Cultural heterogeneity Importance of understandingand
Cross-culture conflicts emphasizing the attitudes, norms
Work patterns and values of others.
Culture

Arasaratnamand Cognitive components Listening skills

Global outlooks instead of
ethnocentric one
Other-cantered style of

communication

As described in this section, researchers have found that intercultural communication is

impacted by personality characteristics and identity factors. The next section will draw lines

between the previous two sections and explain how Isern’s identity factors impact

intercultural communication and collaboration in software development.

11



2.3 ldentity Factors of Intercultural Communication

In this section hypotheses are created based on eight identity factors of intercultural
communication. Asseen in the previous section the individual aspect of intercultural
communication is an important factor in collaboration in software development. By
considering these factors of Isern (2014), a wider view on intercultural communication can be
investigated against collaborative work in software development. The factors are introduced

and investigated based on existing research, followed by the proposed hypotheses.

2.3.1 Cultural Identity Factor (CIF)

The first of the eight factors describe cultural issues involving values, attitudes, and habits
learned while growing up (Isern, 2014). According to Isern, this factor impacts cross-cultural
communication due to differences in norms and practices in the area people are brought up in.
These differences may clash when individuals with different cultural backgrounds work
together. Walsham (2002) investigated the variations in cultures that are affected by the
different norms of behaviour and researched the people’s appropriate behaviour that causes
conflict in collaboration with other cultures. Scholars claim that cultural identity factors have
a negative influence on communication and collaboration in software development (Jameson,
2007; Walsham, 2002). In consideration of the clarification of the factor the following
hypothesis was made.

H1: Cultural identity will have a direct effect on intercultural communication and
collaboration.

2.3.2. Racial Identity Factor (RalF)

This factor refers to how people’s conscious membership of a race impacts interaction
between colleagues with different cultural backgrounds (Isern, 2014). “Race” has been
widely used to categorize people into groups based on biological entities coinciding with the
Darwinist belief of a natural biological hierarchy among several racial groups (McCann-
Mortimer, Augoustinos and Couteur, 2004). Physical appearance has also been used to

define different races or racial belonging (Thomas and Dyall, 1999; Betancourt and Lopez,

12



1993). This led to research on racism, so subsequent scholars argued the scientific validity of
“race” as a construct. Multiple researchers claim “race” is a social construct, and not
biological (McCann-Mortimer et al., 2004). Along with the continuing debate about the
scientific meaning of the term, it is also often used interchangeably with “ethnicity”,
“culture” and “nationality” (Betancourt and Lopez, 1993). Therefore, the following
hypothesis is developed.

H2: Racial identity will have a direct effect on intercultural communication and

collaboration.

2.3.3 Ethnic Identity Factor (EIF)

According to Isern (2014) this factor highlights how ethnicity impacts the interactions among
co-workers from different cultural backgrounds. He further examines how European
Americans are less likely to consider their ethnicity when communicating, compared to Latin
Americans and Asian Americans. The meaning of “ethnicity” and the overlap with concepts
such as “race” and “national identity” are widely discussed in the literature (Connelly, Gayle
and Lambert, 2016). This leads to the development of the following hypothesis.

H3: Ethnic identity will have a direct effect on intercultural communication and

collaboration.

2.3.4 Gender Role Identity Factor (GRIF)

The industry of software development is characterized by masculine dominance and
inequalities in genders obtaining managerial positions and research shows that managerial
positions usually are occupied by men (Arun S. and Arun T., 2002). According to Isern, this
factor expresses that culture is affected by the view individuals of a culture has on the role of
men and women in a society. The different views on gender roles in a society is assumed to
have an impact on communication (Isern, 2014). Considering this assumption, the following
hypothesis is developed.

H4: Gender role identity will have a direct effect on intercultural communication and

collaboration.
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2.3.5 Individual Identity Factor (I11F)

Individual personality, also referred to as the individual identity factor, is described by Isern
(2014) as personality traits that affect communication due to differences in culture.
According to Cruz, Silva and Capretz (2015), the trait and type approach presumes that
individual behaviour is affected by different inner qualities among people that forms
personality. Differences in personalities are characterized by differences in how people
perceive themselves, relate and think about the environment and is revealed through social
and personal interaction (Cruz et al., 2015). Based on this description the following
hypothesis is created.

H5: Individual identity will have a direct effect on intercultural communication and
collaboration.

2.3.6 Social Class Identity Factory (SCIF)

This factor refers to the different hierarchical levels in the society, usually grouping
individuals into upper, middle and lower classes (Isern, 2014). Communicating across
hierarchical levels in different societies is known as vertical and horizontal communication.
Postmes, Tanis and De Wit (2001) investigates how social identity looks at horizontal and
vertical communication, where horizontal communication involves interacting with people
within the same level of class. Vertical communication is described by the authors as
communication across levels in the society, for instance at work. Social class is also affected
by the cultural diversity of inclusion and exclusion. Thomas and Dyall (1999) looks at
inclusion and exclusion as an important factor in the behavioural aspects of social class in
different cultures. Inclusion emphasises a sense of belonging, membership or solidarity
among people. Exclusion is the opposite where members of the society are more
individualistic. Inclusion and exclusion are important for collaboration, according to
Tamburri (2012). A consequence of engaging in globalization leads to social challenges,
including social class differences. He further states that social class differences hinder
collaboration in software development teams and increase the chances of failure.
Considering this description of social class identity, the following hypothesis is developed.
H6: Social class identity will have a direct effect on intercultural communication and

collaboration.
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2.3.7 Age ldentity Factor (AIF)

This factor refers to the generation gap and how interaction is perceived between the age
groups (Isern, 2014). According to the study of Ota, Harwood, Williams and Takai (2000)
age identity and an individual’s daily communication is closely related. The findings of the
study proclaim that in the Japanese culture, age is ranked of higher importance thanin the
American culture. This implies that communication between age groups has a higher

meaning for some cultures than others. This suggests that cultural aspects are important when
considering age identity. Inaddition to research of one actual age for identity, there is also the
aspect of the age a person feels or recognizes themselves with (Garstka, Schmitt, Branscombe
and Hummert, 2004). As well as people can recognize themselves with a specific age, there
has also been some research on age stereotypes which is related to age identity factor.
According to Schloegel, Stegmann, Maedche and Van Dick (2016), age stereotypes are
shared belief on human characteristics behaviour related to a specific age group. The authors
investigated the negative stereotypes related to older employees and underlined that these
stereotypes can hinder cooperation in team collaboration. Considering this, the following
hypothesis is created.

H7: Age identity will have a direct effect on intercultural communication and collaboration.

2.3.8 Roles Identity Factor (RolF)

This factor refers to how people have different roles in societies and how this affects the
communication to other individuals from different cultures (Isern, 2014). Research describes
the importance of investing in different roles, including family and work-related roles. The
efforts invested in these roles are fundamental for role performance. However, investments in
these roles are often in conflict because investing in one role can make it challenging to fulfil
the demand of the other role. Thus, the issues related to work and family role investments are

central to performance in these roles (Rothbard and Edwards, 2003).

According to Cohen, Birkin, Garfield and Webb (2004), communication and collaboration in
software development is impacting the differences in working roles, such as a tester and a
developer. The authors describe how the two roles are fulfilling each other and the typical

conflicts that appear. Anexample of this is that a tester's job becomes more time consuming
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and difficult because testers' role lacks status and support (Cohen, et al., 2004). This leads to
the formulation of the following hypothesis.
H8: Roles identity will have a direct effect on intercultural communication and

collaboration.
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3 Methodology

This study is based on the experiences of an international company based in Norway
providing software to the Norwegian public sector and the research of Isern (2014), presented
earlier in this study. Due to a confidentiality agreement, the name of the company and names
of the participants of interviews are redacted and withheld. The company in question will

from here on and onwards be referenced to as “the firm”.

Qualitative research methods are usually used to explore why or how a phenomenon occurs,
while quantitative methods usually discuss questions regarding causality, generalizability or
magnitude of effects (Berman, 2017). Therefore, qualitative methods have been used to

explore why and how issues occur in distributed teams (RQ1). A survey is also conducted to
discover to what extent Isern’s eight factors affect intercultural communication, and whether

it can be generalized in the terms of globally distributed software development teams (RQ2).

This study uses a sequential exploratory mixed method design. An exploratory research
design combines qualitative and quantitative methods to neutralize weaknesses and exploit
the strengths of each method (Bhatti and Ahsan, 2015). Instead of fully basing quantitative
research on the qualitative findings, the study combines only those parts that are relevant for
RQ2to explore additional factors. This provides a better understanding of implications and
challenges occurring in global software development. Additionally, the impact of several
factors is addressed in terms of intercultural communication and collaboration. The

methodology is outlined in figure 1.
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Figure 1. Sequential Exploratory Method - Mixed Method Strategy
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Note. Adapted from Tone, Skitmore and Wong, 2009, Journal of Construction Management and economics,
27(4), pp. 344.

Figure 1 illustrates that the first step in sequential mixed method design strategy is to identify
a research topic. After identifying the research topic, collaboration with a company to work
with was found and the first research question was developed. Interviews were conducted as
part of phase 1 to investigate challenges employees in the firm may experience, and how they
overcome these challenges. Thereafter, a survey was conducted to explore whether there are
other factors influencing their communication and collaboration processes. Additionally,
some of the factors mentioned during the interviews were considered in the survey (phase 2).
The identity factors proposed by Isern was used to create the questionnaire survey in order to
identity whether these factors also have an impact and to which extent they matter in the case

of this firm.

The first phase addresses the first research question using semi-structured interviews
conducted with eight employees of the firm (seven from Norway, and one from India). The
population consists of employees in the firm and the sample was chosen by the company
representative to ensure that the questions are answered by relevant candidates. The sample
consists of individuals with different positions such as managers, testersand developers, who
are involved in both the development processes and daily interaction with international
colleagues. To ensure better insight and depth in the data collected the interviews were semi-

structured, and questions varied according to the interviewee’s position and experiences.

The second phase consists of the questionnaire survey used to address the second research

question and the identified hypotheses. An online survey was conducted to test the factors of
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Isern’s study and to rank them accordingly. The main questions of the survey are based on a
seven-point Likert scale where one is rated “Very Low Impact” and seven “Very High

Impact”, followed by control questions to support the validity of the survey (see Appendix

).

In order to measure Isern’s factors, previous research measurements of the same constructs
were investigated (McKenzie and Crowcroft, 1994; Connelly et al., 2016). Factors like
individual personality and social class identity were difficult to measure and have been
measured based on definitions and explanations given in subsection 2.3. Culture was
measured using verbal (written/spoken words and language) and nonverbal (gestures, body
language, intonation, facial expressions observed) communication based on the theory of Hall
(1976) regarding high and low context cultures. Collaboration was measured by looking at
the organization structure, collaboration technology, and frequency of communication (Noll
et al., 2010).

Communication and collaboration are often used together in the literature. According to Noll
et al. (2010), communication can be a barrier for collaboration, but communication is also
often used to measure collaboration. Therefore, the study assume that communication and
collaboration go together, hence when communication is directly impacted, it will have an

indirect impact on collaboration. This leads to the development of figure 2.
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Figure 2 illustrates the proposed effects of each factor, demonstrating that CIF, RalF, EIF,

GRIF, IIF, SCIF, AlIF and RolF have a direct impact on intercultural communication.

Figure 2. Framework of Dependent and Independent Variables

Gender Role Individual
Identity Factor Identity Factor
(GRIF) (IIF)
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Note. Adopted from Ammadet al., 2019, IEEE Access 7(1), pp. 171654,

Collaboration is impacted by intercultural communication illustrated by the indirect impact of

each factor.
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3.1 Data Collection

In the first phase, semi-structured face-to-face interviews were carried out with eight
candidates (seven from Norway and one from India). The questions were kept somewhat
open to allow the respondents to answer as honest and intuitively as possible, and also to get
as much information as possible relying on their individual expertise and experience. The
interviews were held in Norwegian to ensure complete and comprehensive answers from

Norwegians (Sekaran and Bougie, 2016) and in English with the candidate from India.

The interviewees were asked to describe their job in their own words and to tell about how
they perceive the communication with their international colleagues. In addition, interviewees
were also asked how time zone differences and linguistic challenges affect their job. Other

questions were related to collaboration looking into frequency of communication and type of
medium used to communicate.

To get better insight, candidates with different roles including testers, developers and
managers were interviewed. The interviews typically lasted for one hour, with one
interviewee and two interviewers present. One of the interviewers mainly took notes while

the other asked questions. All interviews were recorded and later transcribed by the
interviewers.

For the second phase, data was collected using a questionnaire survey consisting of 19
questions in total. The digital survey was sent to 56 employees located in India, Ukraine and
Norway and received 35 answers (62.5%). The survey was designed to answer the second
research question and the questions were composed in accordance with the eight factors
proposed by Isern, with the objectives to test their impact on the intercultural communication
and collaboration experienced by employees in this particular company. Each question
directly connected to the factors included a definition (as given by Isern) to the corresponding
factor prior to the question. Each such question was followed by additional questions related
to the factors, measuring the factors to ensure reliability of results.

The literature review was helpful in creating the questions for the interviews and survey, as
well as providing additional information based on the results of other researchers. Findings
from the literature review can help support the reliability and validity of the findings or

discover weaknesses in this study.
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3.2 Data Analysis

After the interviews, a thematic analysis was conducted. By categorizing identified patterns
of the data collected, factors impacting intercultural communication on collaboration were
identified. The identified factors are geographical distance, time zone, respect for authority,

high versus low context culture, technical knowledge, working roles and language barriers.
These are further explained in the results and discussion sections.

The assumptions of Isern were converted into hypotheses in section 2. To test whether the
assumptions are applicable to the population or not, a t-test is used. One sample t-test is

usually used to test hypotheses by comparing the mean of a sample with a standard. Data

collected from the survey was analysed using SPSS and conducting a one sample t-test to test

the hypothesis related to each of the eight factors. The statistical test was chosen based on

characteristics of the sample (number of samples, independency, and sample size) and type of

data collected (no outliers, Likert Scale - approximate to a continuous scale). Averages were

also calculated to rank each factor according to their perceived level of impact.
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4 Results

The findings from the interviews and the survey are presented in this section. The most
repetitive answers from the interviews are discussed first, followed by the survey results and
hypothesis test. The data collected shows different cultural and managerial factors impacting
intercultural communication and collaboration in the software company. This is further

discussed in the discussion section of this research paper.

4.1 Phase 1: Results from Interviews

To answer the first research question, eight people were interviewed. As seen in table 3,
seven of the interviewees are from Norway and one is from India. Most of the respondents
are developers with more than 15 years of experience within software development, while the

firm has approximately eight years of experience with outsourcing parts of their operations to
India.

Table 3. Summary of Respondents Demographics - Interviews

Code Nationality Position Experience
1 NOR Manager 15 years
2 NOR Developer 12 years
3 NOR Developer 20 years
4 NOR Developer 16 years
5 NOR Developer 2 years
6 NOR Manager 13 years
7 IND Tester 36 years
8 NOR Manager 34 years

Several topics emerged from the thematic analysis of the interviews. The topics addressed the
participants' perception of their work in software development due to collaborating in
intercultural communication teams and how communication factors have affected this.
Communication depends on the relationship between the colleagues with different cultures.
Individuals change and adjust their behaviour both consciously and subconsciously

depending on various factors.
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From the interviews the following themes emerged as factors impacting the communication:
communication arena, geographical distance and time-zone differences, hierarchical mindset,
cultural differences, technical knowledge and working roles, and language barriers. The
findings are divided into subsections which have been drawn from the analysis. Quotations
are provided to give an example of an observed phenomenon.

4.1.1 Communication Arenas

In the department of the company investigated in this study there are 40 employees working
as testers, developers and managers, and are divided into four teams. Every team has at least
one tester at every time, but the testers change teams every third month. The teams also
schedule regular meetings according to the agile methodology, which last for 15 minutes and
contain a status update every day. A status update and a 30-minute lasting meeting is also

held every 14th day where the current and next sprint is evaluated.

By using the agile methodology, instant changes can be done during a sprint. Communication
Is mainly done through the Microsoft software “Teams”. A dashboard with development and
testing tasks is also connected to emails, so if there are any updates or comments tagged with
a task identifier, the tester or developer gets a notification. This system allows employees
from different countries to communicate and collaborate with each other and it has proven to
be effective for several years. The company started their software outsourcing in India
approximately eight years ago. Employees therefore now have significant experience of
collaborating with employees of other cultures. Respondent 3 explains how communication is

currently happening in the company:

“We use Teams. It is a sofiware provided by Microsoft. We use Teams all the time - it
has taken over for Skype. Teams have both voice communication and text chat. The
application also has similarities to Facebook, with channels and with posts and you
can call people too. And it works fine. We don't use web-cameras that much, but we
use them in meetings. When | am at work, 1 normally only use my headset, but

sometimes we might also share our screen with each other to show each other

things.”
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As observed in the quote, there is not much use of cameras. Respondent 2 does not use a
camera on the daily meeting, but respondent 3 and 5 explains that it is used once a week or
every 14th day. The other respondents did not mention using cameras during meetings. Here

is an additional quote to the use of camera from respondent 1:

“Some choose to have the camera on, but others do not. Usually there are three
cameras on. For me it can be a bit confusing with 10, 15 cameras on where people
are moving. After all, it is what they say that is most important, but then you do not
see body language and stuff like that. Still, you get confused by all these people
moving in the background. It is easy to get distracted by something. They have

something called a turnmaster... It's a terminology that is part of the process we have.

It leads to everyone being told to say something, it goes around who has the word.”

Employees in this company are in daily contact with people with different cultures. However,
one of the respondents commented that he/she is not always aware of the nationality of the
recipient. The respondent could not answer the question regarding the differences between

interacting with Indian and Ukrainian colleagues.

All the respondents were however satisfied with the communication tools and using an agile

methodology in software development.

4.1.2 Geographical Distance and Time-zones

Creating a good virtual work environment where everyone is listened to and responded to in
the right way is challenging, even for a manager that is physically present in a team. The
engagement from leaders is difficult when the communication is through audio, video or
chat/email functions. The result of not being in the same office creates challenges for
managers to engage and encourage members of the team. Respondent 1 commented the
following regarding this.

“...core of communication, the closer you sit the more engaged you become. When
they are sitting on the other side of the globe and have repetitive work tasks it impacts
the work engagement. It is not the same as sitting in the same office. Then you would

1

have more to talk about too.’
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The respondent mentions that the manual testers often have repetitive work tasks, and this
can lead to lack of engagement at work. Most of the Norwegian respondents mentioned that
working would be easier if their co-workers in Ukraine and Indiawere in the same office as
themselves. The relationship inside an office would normally create informal communication
and would create a better relationship between the co-workers. Furthermore, some of the
respondents added that it would be inefficient and time consuming with too much informal
communication during work hours.

Another prominent difference emerged from the analysis in regard to communication pattern
due to time zone differences. To be able to understand how the communication is affected by

time zone differences, respondent 1 explains the following.

“There are not that many meetings, and some things are best to discuss over Skype,
but because of the time-zone this becomes difficult. When 1 arrive at work between 8
and 9, they have lunch in India, so we only have a small window of two hours before |
go to lunch. They have meetings over there as well. Therefore, it is best to discuss

over email or chat.”

Collaborating on different geographical distancesis a factor of problems in intercultural
communication. InIndiathere isa 3,5- or 4,5-hour difference depending on daylight savings
time from Norway, and Ukraine has a 1-hour time difference from Norway. Before the
Norwegian team starts their working day, the testers in India have already been working for
approximately three to four hours. As a result, the Norwegian and Ukrainian developers have
multiple testing questions ready for them when they start their day, as explained by
respondents 6:

“The tester is ready to ask new things once I log on to my computer in the morning.”

There has been some tension towards the working hours as well. One respondent from
Norway has been living in Indiaand said that Indians often value their family time during the
morning. By starting their working day later in the day, they get closer to the Norwegian and

Ukrainian time zones.
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4.1.3 Hierarchical Mindset

Some people tend to adjust their communication when interacting among people with
different social classes or hierarchical levels. Factors impacting this might be social network,
salary, and education. Research on cultural differences highlights the differences of
hierarchical levels in society and has an impact on communication. Communication between
a person in a higher hierarchy level needs a higher level of respect in some countries, and this

is more known to some than others. This can be confirmed by the following quote by
respondent 4:

“It is clear that the business culture would have been quite different if they had been
Norwegians, due to how one perceives the hierarchy. But on the other hand, if they
were to come here and work in our building, then I guess it would have been different.
Because then they might have incorporated a better understanding that we are a more
horizontal oriented organization, and maybe then they would have been more
engaged. So, | do not necessarily think that it is Indians, but rather the environment

they work in that is the challenge.”

Organization structure is also mentioned. Since it is a Norwegian firm, people from Ukraine
and India need to adjust to the way Norwegians work. They need to adapt the right
communication style, to be able to develop a beneficial collaboration. Respondent 8 has been

working with the test team in India and mentions the following of his experience.

“If you set 20 Indians in a room together, they would create 10 levels between them.”

“Indians are like most people... It is a variation between them as it is for Norwegians.
But there is a big cultural difference, and the biggest is the respect for authority and it

actually hinders good teamwork. ”

This is a challenge for the managers in the company. Even though there are employees
working from India and Ukraine, managers work towards achieving a common understanding

of how to work together. Respondents 6 confirms this in the following explanation:

“Trying to remove the line between being a developer and being a tester... it's not to
keep in the dark that a tester is lower in status than a developer, like purely

hierarchical speaking. So, try to remove these differences and make the team
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understand that we are actually one team and we should work together and solve the

’

tasks together.’

One of the questions was regarding the tone and adjustments in communication when
interacting with people from different cultures. The answers suggested that communication
especially with testers from India were normally in a formal tone and the content was only
work related. The respondents explain that most of the time the tone between them is okay or
good.

4.1.4 Cultural Difference

One of the first respondents explained that a “yes” for a person in India may not have the
same meaning of how a Norwegian person would interpret the word. This can be linked to

high and low context culture theory. Therefore, the following respondents got a question to
confirm or deny this statement. Respondent 2 confirmed and added the following.

“..1 often feel that some Indians say yes even though they haven't understood

anything...”

This statement has been confirmed by three of the respondents, but not in recent times. Two
of the respondents disagreed with the statement.

Additionally, some respondents mentioned that Ukraine is in many ways more similar to

Norway than India, in terms of executing a specific job. Respondent 1 explains:

“In India, the culture is that they work less independently, they require closer follow-
up. They need a more detailed description of work tasks. In Ukraine it is the opposite,
where they are more independent and do not need detailed management. ... One does
not get questions regarding general tests in India, but in Ukraine questions are asked

regardless.”

Indian testers need more controlled monitoring because they are reluctant to ask additional
questions when a task is given, and it can be time consuming. Respondent 8 explains how he
has experienced working together with those in India.
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“One must specify thoroughly. What I have experienced is that the fear of asking what

1

to do is greater than making mistakes.’

To put it on the edge, respondents 8 continues with an example of how specific managers
must be:

“If you ask an Indian to build a car without wheels and steering wheels, they would
do it without asking any question on how you plan to drive the car. This is quite the
opposite of how Norwegians would do it, they start by looking for missing parts in the
specifications to do what is actually asked for. (...) Indians have very high respect for

authority. Norway has probably too low respect for authority.”
Another example of this is described by respondent 6.

“If you ask an Indian to build a house, you might receive the most beautiful house you
have ever seen. But you get a house, without a door and windows. Because you did
not ask for it. So, one must specify thoroughly. (...) While Ukrainians would have

asked how many windows you want, and where you want them to be.”

Respondents 1, 2 and 4 mentions that some of the communication is based on a person's
personality as well as their culture. Respondents 4 elaborates on this with the following:

“It is clear that they have another business culture, and | think that it impacts their
personality. But | think that your personality matters anywhere you are with

whomever. ... It varies again from person to person. Personality to personality on

how they write, extensively, added a video or if'it is only the test.”

4.1.5 Technical Knowledge and Working Roles

The relationship between developers and testers can be problematic to some, as the
developers create software, and the testers attempt to break it. On one hand the developers
want to protect their work, and on the other hand the testers discover, and present mistakes
made in the code. This kind of relationship requires good intercultural communication,
collaboration and trust towards each other. One year ago, the testers were included in

developers daily stand-up meetings, but due to change towards a cloud-based system the
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demand for manual testing was reduced. The testersare included earlier in the development
process, due to changes towards increased knowledge sharing between the two working roles.
Testers have a great deal of domain knowledge while a developer has high development
skills. When including a tester earlier in the development process they can provide valuable
input with their domain knowledge. Here is a statement from respondent 2 on how

communication between the roles happens:

“If testers find something, they send an email. They write it on the task board, and
then it is sent automatically to me. If there are any questions, then we use Teams to
chat. We also use Teams to voice chat if it is not sufficient to just chat. It does not
happen very often. Now, | don't have that much contact with the testers because |
work with larger tasks. So, it is not that often | send anything to testing. Larger tasks

require less communication.”

Inaddition to how the communication takes place, questions were asked regarding how often
the respondents were in contact with their colleagues abroad. Respondent 2 explains the

following on how often communication is happening.

“If I have sent anything in for testing, then 50% of the time they contact me for
something. It might be about something that is not set-up correctly, or that they find
an error or bug, but if they do not discover anything special then I hear nothing from

)

them. They will just pass it on.’

Respondent 1 and 5 are in daily contact with their colleagues in India. Respondent 5 is more
in contact with the Indian developers but estimates that he/she is in contact with the testers

from India approximately three times per week. Respondent 1 also commented on how quick
the communication is when interacting with the testers in India:

“They respond to mail fairly quickly, but that is not their first priority. They prioritize
testing things. If I need instant contact, | will use chat. | have actively been working to
reduce online meetings, because it is ineffective due to poor preparation and the
effectiveness of meetings halts after a while. We used to work in an open landscape

with several meeting rooms available, but now we need to book a meeting room and

’

we do not have many of them.’
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The testers do not have the same knowledge as the developers do. Even though the
relationship seems to be acceptable most of the time, there are underlying feelings towards
between them. When asking about the tone between the testers in India respondent 2

answered the following:

“It is difficult to explain. It is formal communication with the testers in India. Those
in Ukraine are developers and | feel like we can be more playful with each other.
With India we only talk about what we need and nothing else. It somewhat feels like
we are complaining on each other. ”

4.1.6 Language Barriers

The importance of fluent English skills in software development has been investigated in
previous research. Most of the respondents claim they do understand each other when
interacting on a daily basis. In events where unclear messages occur, the usual underlying
cause is normally work related and not based on language difficulties. Respondent 2 explains

the view of how communication is towards the Indian and Ukrainian colleagues:

“I see that it is easier to communicate with those in Ukraine than those in India.
Although there are different roles. | think it has to do a bit with language too. It is
sometimes a little difficult to understand what they mean. They both say words a little
weird, so it is a little difficult to understand them, but I have gotten used to it. They
also have a different culture. It just seems like they just say yes, even though they do
not understand things. Then sometimes | get a little frustrated, because 1 find that they
often misunderstand and that there are misunderstandings. Not because they are
testers, but because they are from India. Also, it can be how much domain knowledge

’

the testers actually have.’

One of the reasons why Indian English is different to Norwegian English is how it is taught in
school. In India, an old version of business English originating from the colonial times is still
taught at school. Therefore, it was interesting to investigate the respondents’ thoughts on the

language differences. Respondent 5 explains the communication with Indian testers:
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“So far it goes well. Sometimes you have to ask twice. But otherwise the
communication goes well. Never informal conversations always just work related.
They have a very formal tone. Indians are very polite, but so it is probably because
they are very formal. They say for example, “good evening”. It is not something you
use that often here in Norway. It often feels like they look up to you, but it becomes

something else when they write politely.”

Respondent 8 presented two other examples in the following quote:

“Yes, they use some different words for things. It is from the colonial times. If you ask
to elaborate something, they will say: CAN YOU FURNISH THE DETAILS? Instead
of elaborating they say furnish the details. It is an elegant style. And if you are
moving out from an apartment to another. They do not say move but say SHIFT. | do

not remember more examples, but they utilize a different vocabulary.”

As well as there are many linguistic differences between Norwegian-English and Indian-

English, there are also some positive responses towards Indian verbal communication.
Respondent 8 added from the previous quote with the following quote:

“Indians are better in English than most Norwegians, it is just their accent that makes

it difficult to understand sometimes.”

Inaddition to the Indian language differences, respondent 1 gives an example of language
differences with the Ukrainian colleagues.

“.. then it comes to the writing. They tend to use words with different meanings. Like

NO and NOW, there are two different words with different meanings, but sound

similar. Such words are sometimes used the wrong way.”

This type of mistake can cause misunderstandings and make communication more
demanding sometimes.
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4.2 Phase 2: Results from Survey

To answer the second research question and test the hypotheses, a quantitative approach was
used. Although some scholars (Gheni et al., 2016) have identified some of these factors as
significant in these terms previously, not all of them have been tested before. Therefore, a
digital survey measuring each factor and testing the hypotheses was created. The figure
below illustrates the research in this regard and each arrow pointing to “intercultural

communication” represents a corresponding hypothesis.

Figure 3. Proposed Conceptual Framework with Hypotheses

Gender Role Individual
Identity Factor Identity Factor
(GRIF) (IIF)

Ethnic Identity I:;‘c'ii:; (;l;;slz .
Factor (EIF) e

Racial Identity Age Identity
Factor (RalF) Factor (AIF)

Intercultural
Communucation

Cultural Identity in Role Identity
Factor (CIF) Global Software Fator (RolF)

Development

Note. Adopted from Ammadet al., 2019, IEEE Access 7(1), pp. 171654,

This figure illustrates each of the mentioned factors impacting intercultural communication.
As mentioned in the methodology section, a direct impact on communication implies an
indirect impact on collaboration. This assumption is considered in the analysis of survey
results.

When conducting empirical investigation in descriptive statistics, details of the sample are
very important. A closer look at the participants' basic information can be helpful to infer the
results (Ammad, et al., 2019). Therefore, the demographic information in this study was
gathered and structured in a table (Table 3) as done by Ammad, et al. (2019). Participants'

gender, country and the position they obtain is included in table 2, below.
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Table 4. Summary of Respondent Demographics - Survey

Demographics Respondents Freguency (%)

Gender Male 20 835
Female 31 17%
Total 35 100%
Morway 15 54%
Country India 3 17%
Ukraine 10 25%
Total 35 100%
Tester 7 20%
Position Dewveloper 15 54%
Dev. Lead. 3 g4
Other B 17%
Total 3s 100%

Note. Adopted from Ammadet al., 2019, IEEE Access 7(1), pp. 171661.

Gender distribution is uneven, which is not unusual for the software industry. As reported in
table 2, most employees are male (83%) and only six respondents were female (17%). The
same trend can be seen in Ammad et al. (2019) and Khan, Basri and Fazal-e-Amin (2014).
Since this study focuses on the industry of software development, most participants are

developers (54%) and testers (20%). A good communication and collaboration flow among
these team members is very important in the context of software development.

As shown in the table, most respondents come from Norway (54%) and few of them are from
India (17%). This is due to the distribution of employees in the firm. The majority of
employees and operations are located in Norway while there are less employees in Ukraine
and the least number of employees in India. The test team is mainly located in Indiaand the
developers are mainly located in Norway. This may cause some bias to the findings since the
Indian culture is underrepresented. Still, this study is investigating the total effects of

communication and collaboration in this firm and are not concentrated on one specific
culture.

Further, the factors are ranked according to their level of impact and presented in figure 4.
The ranking is based on data gathered from the survey using a seven-point Likert Scale

where; 1-Very Low Impact, 2-Low Impact, 3-Some Impact, 4-Neutral, 5-Moderate Impact, 6-
High Impact, and 7-Very High Impact.
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Figure 4. Ranking of Isern’s Eight Factors of Intercultural Communication
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Note: Adapted from Kumar, S. A., & Thangavelu, A. K. (2013). In 2013 International Conference on Computer

Communication and Informatics, pp. 1-10.

The vertical axis represents mean values calculated from survey data, while the horizontal
axis shows each factor addressed in the survey. After analysing the frequency of answers
given by the 35 respondents (out of 56) calculations were made on the averages to find which
factor is perceived as the most significant by the employees in this firm. As shown in figure
4, individual identity scores the highest, meaning this factor is perceived to have the most
impact when it comes to intercultural communication and collaboration. Then followed by
cultural identity and roles identity, which appears to be the second most important factors
impacting communication and collaboration in the firm. Gender Roles Identity scores the

lowest with an average of 1.91 which implies almost no impact or very low impact.

To add validity to the survey in addition to Isern’s factors additional questions measuring
each factor was asked. All percentages are calculated based on the total number of

respondents (e.g. divided by 35).

4.2.1 Cultural Identity Factor (CIF)

To measure cultural identity, question was asked about verbal and nonverbal communication
habits each respondent have observed during interaction with their international colleagues.
This measurement was established based on Hall’s theory of high-low context cultures (Hall,
1976). The results are presented in figure 5 and 6 below.
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Figure 5. The Impact of Verbal Communication Figure 6. The Impact of Non-Verbal Communication
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In total, verbal communication is perceived more significant (20% said it has moderate
impact) than nonverbal (15% said it has moderate impact). Asseen in figure 5 and figure 6
there is a higher tendency for low impact than overall high impact. This indicates that both
verbal and non-verbal has a low impact on the cultural communication and collaboration at
the firm. Even though cultural identity factor has a high average ranking score, there might be
other factors in the firm that have a higher impact on the verbal and non-verbal
communication. In total, both verbal and nonverbal communication has either some impact
(40%), moderate impact (35%), or high impact (6%) according to the respondents.

According to the question directly addressing this factor (CIF), it scores second highest on
the scale (Figure 3), hence assumption can be made that this factor does impact intercultural
communication and collaboration.

4.2.2 Racial Identity Factor (RalF) and Ethnic Identity Factor (EIF)

Culture is closely associated with conceptions like “race” and “ethnicity”. Betancourt and
Lopez (1993) states that this misconception is an obstacle in the matter of cultural studies.
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Based on the definitions given by Isern (Literature Review section) and Connelly et al.

(2016) studies on ethnicity, additional questions were asked, and results are presented in

figure 7 and 8.
Figure 7. Impact of Religion Figure 8. Proud of the Country Origin
Impact of Religion Pride of Home Country
Very Heh Impact 0 % Very Proud *5_
High Impact I%nD*
somewhacProud I °* W
Moderate ImpactD %3 38 %
Meutral * 11% .-6 Meutral * 17 %

Some Impact0 %

Low Impact “E% .ﬁ

Somewhat Mot Proud( %

VeryLow Impact [ d0Ee D 8% 8s Nox proud 0 %
0% 10% 20% 30% 40% 50% 60% 0% 10% 20% 30% 40% 50%
B Morway Ukraine o Indi B Morway Ukraine M Inde

Most respondents (58%) chose “Very Low Impact” when asked to rate the level their religion
impacted the sense of who they are. When asked “how proud” they are of the country they
were born in, 31% chose “extremely proud” and 40% chose “somewhat proud”. Nobody
showed low pride in their country of origin. It is important to note that this may not indicate
that ethnicity and race have a huge impact on their daily habits. Nationality is often
associated with culture and addresses groups of people sharing similar values. Scholars also
note that the concepts of race, ethnicity, and culture are often used interchangeably and
inconsistent (McKenzie & Crowcroft, 1994; Connelly et al., 2016). This adds uncertainty
related to measuring the factors, which will be addressed in the limitations section (5.1).

Based on the questions addressing these factors directly, the results (Race mean = Ethnicity

mean = 2.23) reveal that the impact on intercultural communication and collaboration is quite
low (see figure 4).
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4.2.3 Gender Role Identity Factor (GRIF)

When asked whether gender roles had an impact on communication and collaboration at
work, most respondents replied that it had very low impact which in this case is the lowest
value on the Likert Scale. Additionally, participants were asked whether they preferred

working with the same or opposite gender. Results are presented in figure 9, below.

Figure 9. Gender Preference in Collaborative Work
Gender Roles

Does not matter 43 % 28 % 17 %

Oppostegender a%0 %

Samegender 6% 0%

—_—
0 % 20 % 40 % &0 Jo 80 100 %

B Morway Ukraine minda

Approximately 89% (43% + 29% + 17%) said gender did not matter, and around 6%
preferred working with same gender and 6% preferred working with opposite gender (figure

9). This adds validity to the results shown in figure 4, illustrating that gender role is not a
significant factor, scoring the lowest with a mean of 1.91 (see figure 4).

4.2.4 Individual Identity Factor (11F)

Individual identity has been mentioned several times in the interviews being the most
important factor to consider when studying the field of collaboration and interaction among a
group of people (team members). Several interviewees emphasized the importance of
individual personality being more significant and important than differences in culture,

language and time zones. This can also be seen in figure 3, with II1F scoring the highest of all
factors with a mean of 3.8.

Nonetheless, an additional question was asked to test this factor more thoroughly, results are
presented in figure 10, below.
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Figure 10.Individual Personality in Collaborative Work
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Figure 10 shows that the majority does not consider themselves as better persons compared to
their colleagues. Nevertheless, this may be a weak measurement for individual personality.
This factor encompasses individual personality which is a quite comprehensive phenomenon
that is demanding to measure. Several testsand studies are suggested aiming to measure and

determine different personalities and characteristic traits.

4.2.5 Social Class Identity Factory (SCIF)

Looking at the data from the survey, one can observe that on average this factor has a limited
impact on communication and collaboration with a mean of 2.37 (Figure 4).

To better measure this factor, an additional question was added (ref. Appendix I1) asking
participants whether they adjust verbal and nonverbal communication when interacting with
colleagues in different positions (tester, developer, manager). The results are shown in figure
11, below.
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Figure 11.Adjustment in Communication - Social Class Awareness
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The total result indicates that only 26% adjust their communication style depending on who
they are interacting with. The majority, 51%, do not adjust their communication style when
interacting with colleagues in different positions. However, looking at the distribution based
on each country (colour codes), it can be seen that Norwegians and Ukrainians are less likely
to consider social class and status when communicating, while most Indian employees do
adjust their communication style. This tendency has also been mentioned by the interviewees
(hierarchical mindset).

4.2.6 Age ldentity Factor (AIF)

Age is one of the factors that has not been researched to a large extent previously. Some
interviewees have commented on this factor as well.

This factor scores 2.4 (see figure 4) indicating the impact is relatively low when it comes to
communication and collaboration. Most respondents claim that they do not adjust verbal and
nonverbal communication when interacting with older or younger colleagues (72% and 71%
accordingly in figure 12 and 13).
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Figure 12. Communication with Younger Colleagues Figure 13.Communication with Older Colleagues
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These figures suggest that age does not have a significant impact on communication and

collaboration in this firm.

4.2.7 Roles Identity Factor (RolF)

Based on the survey data, roles identity appears to impact communication and collaboration
to the same extent as culture - both culture and roles identity scores an average of 2.89. This

indicates that the impact of roles identity is significant in this matter.

From the survey one respondent commented that he/she adjusts the level of technicality when
communicating with testers, due to their technical background. This was also noted during
the interviews when talking about the educational background and previous experience with
the interviewees. As the teams consist of people with different experiences due to their age
and background, they obtain different roles, and sometimes it will have an impact on the
communication and collaboration process. In figure 14, data from the question regarding

communication between the different positions at work are presented.
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Figure 14.Communication among Testers & Developers
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The majority (60%) claim that they do not adjust communication depending onwho they are
interacting with. Meanwhile, only 18% are consciously adjusting their communication style.
As previously mentioned, this may be caused by different technical and cultural issues as

well as respect for the position of others.

4.3 Testing the Hypotheses

Since questions related to race, ethnicity and religion may be sensitive and controversial to
some, adjustments were made to correct for the bias this may bring by lowering the test value
equal to two. According to the scaling used in the survey, an average of two will imply that
the average perception of the impact of a factoris “low impact”. This indicates that there is
an impact. The significance of the impact is tested using a statistical method - one sample t-

test as described in the data analysis section.

To test the hypotheses and evaluate them, a one sample t-test was conducted in SPSS,

calculating mean difference, standard deviation, t-values, p-values and standard error. These
calculations are presented in table 5.
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Table 5. Evaluation and Analysis of T-test

Hypothesis Mean p- Std.

Testing Difference 5D t-Value Value Error Results

H1: CID = ICC & Collab. 0.386 1568 3.346 0.002 0 265 Supported

H2: RalF = ICC & Collab. 0.229 1.395 0.969 0.339 0.236 Not Supported
H3: EIF = ICC & Collab. 0229 1374 0984 0332 0232 Not Supported
H4: GRIF = ICC & Collab. -0.086 1.245 -0.407 0.686 0.211 Not Supported
H5: IIF = ICC & Collab. 1.800 1.677 6.351 0.000 0283 Supported

HB6: SCIF = ICC & Collab. 0371 1374 1.599 0.119 0.232 Mot Supported
H7: AIF =+ ICC & Collab. 0400 1311 1.806 0.080 0222 Mot Supported
HE: RolF = ICC & Collab. 0.886 1.605 3.266 0.002 0.271 Supported

Note. Adopted from Ammadet al., 2019, IEEE Access 7(1), pp. 171663.

The last column in table 4 provides the results of the hypothesis test. This test was conducted
with a confidence interval of 95%, meaning that the significance level is p = 0.05. When the
p-value is lower than 0.05 (<0.05) conclusions can be made that the alternative hypothesis
can be supported (Null hypothesis is then rejected) (Sekaran and Bougie, 2016). Results from
the table manifest that H1, H5, and H8 are supported (0.002 < 0.05, 0.000 < 0.05, 0.002 <
0.05), while H2, H3, H4, H6, and H7 are not supported (0.339 > 0.05, 0.332 > 0.05, 0.686 >
0.05, 0.119 > 0.05, 0.080 > 0.05). This means that Cultural, Individual, and Roles Identity
factors have a significant impact on intercultural communication and collaboration. Racial,
Ethnic, Gender Roles, Social Class, and Age Identities are not supported in this test, hence
assumptions can be made that these factors do not have a significant impact on intercultural

communication and collaboration. Thereby the study proves the theory of Isern wrong based
on the results of the interviews and surveys in this research.
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5 Discussion

In this section of the study a discussion of the results is provided. This part of the paper is
divided into four parts, the first two parts discuss the two research questions while the third

tries to combine them. The last part of this section reveals the limitations to the study and
enlightens future research.

5.1 Discussion of the Results of Phase 1 - Interviews

In this section a discussion of the results from the interviews are provided. To answer the
second research-question there are many factors that has been investigated. As seen in the
results from the interviews several important topics impacting intercultural communication
and collaboration emerged. Asan international company, the firm has implemented the agile
global outsourcing software development strategy (AGOSD). Although there are many
benefits with outsourcing parts of operations, several conflicts and problems may emerge
within intercultural communication in AGOSD (Schmidt and Meures, 2016). The aspects of
intercultural communication that had an impact on the collaboration in the firm is
geographical distance, time-zone, hierarchical mindset, culture differences, technical
knowledge, working roles and language barriers. Some of these are seen in previous research.

The impact of geographical distance between the testers in India and the developers in
Norway was mentioned as an impacting factor of international communication and
collaboration. This is also seen in Noll, et al., (2010) where he argues that geographical
distance creates non-personal relationships. One of the respondents mentioned this, but also
mentions that multiple personal relationships can create a great deal of informal talk at work
and ultimately hinder progress. In software development the need for full focus is important,

therefore too many disruptions such as questions can prevent progress.

Managing cross geographical distance is also affecting intercultural communication and
collaboration in software development. The respondents mentioned the difficulty to motivate
and encourage the testers when they are not physically present. In addition, the repetitive
work task a manual tester has is a barrier for their motivation. With repetitive work tasks the

mental distance between the manager and the tester is increased. A tester shows frustration of
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the repetitive work tasks while the manager might be frustrated. To communicate is difficult
in situations like this, especially without the face-to-face non-verbal communication. On the
other hand, having testers in-house would create more informal communication and might

hinder the workflow. Results regarding the impacts of time-zone are not significant but
creates a limited number of hours where they can contact them directly.

Time-zone is a factor that is often seen as preventing collaborative work in software
development. Noll et al. (2010) calls this for temporal distance and it is the delay in response
time and few hours of the day that everyone is working. Respondent 1 explains the difficulty
with managing the time-zone, but after many years of collaboration the firm is used to
collaborating with different time-zone. The two-hour gap between the Indian lunch time and
the Ukrainian lunch time is used for the daily scrum meeting at 11.05 am. Besides, email and

chat work fine when communicating across different time-zones.

From the interviews the respondents' answers can confirm that Indian employees have higher
respect for authority. Their strong hierarchical mindset creates a conflict with the flat
Norwegian organizational structure. Respect for authority creates a gap between how a
message is perceived and the following response to the message. According to Hofstede
(1994), this can be recognised as power distance, and is reflected on the extent to which
people consider less powerful in an institution or organisation. Indians make their own
hierarchical structures even inside their group, which is not necessary in collaboration
according to respondent 8.

There are several cultural differences appearing in communication, one that was clear from
the interviews was the differences in managing Ukrainian and Indian people. As seen from
the interviews Indians tend to confirm questions without understanding them. They do
exactly what they are asked to and sometimes hesitate to ask even if they do not clearly
understand their task. This can be referred to as a collectivistic culture and the term “afraid of
losing face” while avoiding direct confrontations. According to Hall (1976), this can be
referred to as a high context culture where communication relies heavily on the spoken
context. In India their communication style is heavily related to the underlying/unspoken
context. This is in contrasts with Norwegian employees who take unspoken communication
more under account when receiving a message.
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Another intercultural communication factor that has an impact on collaboration in software
development is technical knowledge and working roles. The education and experiences as a
tester and a developer are quite different in software development. According to Cohn and
Ford (2003), are micromanagement used by developers using the agile processes. What the
respondents are describing in the interviews are reflecting on this. In Indiathere is a tendency
for needing more micromanagement than in Ukraine and Norway. Some of the respondents
mentioned that Ukraine is in many ways more alike Norway than India. The reason being that
Ukrainian are more like Norway in executing the job. Approaches like Scrum and extreme

programming have more frequent communication in shorter periods.

Language barriers are also seen as an impact on collaboration and intercultural
communication in software development. From the interview’s, respondents claim that it is
easier to talk to those from Ukraine than those from India. According to Huang and Trauth
(2007) are language skills mandatory in software development. They speak highly of
handling the conflict language barriers create. From the interviews, the respondents explained
that conflicts were handed directly with the person involved and with no other difficulties.
The language issue is also impacted by the experience, most of the respondents have long

experience and are therefore familiar with the language issues that arise.

As observed in this discussion of the interviews, intercultural communication factors have an
impact on software development. The investigated firm has a well-structured communication

system that works well in outsourcing parts of the software development, but there are
underlying conflicts due to the differences in the cultures.
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5.2 Discussion of the Results of Phase 2 - Survey

Data from the survey shows that not all of the identity factors of Isern have a significant
impact on intercultural communication and collaboration. According to this study his theory
is not scientifically supported. This research managed to prove several of the proposed factors

insignificant in the matter of intercultural communication and software processes.

Intable 5 (section 4.3), hypotheses are tested, and the results suggest that culture, individual
personality and roles identity are significant factors impacting intercultural communication.
This indicates that ethnic background, race, age, social class and gender roles are not
significant in this matter. By looking at previous research and the interviews this research can

support this assumption even more.

Results suggest the following ranking of important factors impacting intercultural

communication:

1. Individual personality factor (11F)
2. Cultural identity factor (CIF) and roles identity factor (RolF)

Individual personality scores highest on the scale with a mean of 3.8, while cultural identity
and roles identity scores second highest both with a mean of 2.89 (see figure 4). These means
show that these factors are important, and the impact is at least defined as “low impact” or

“some impact” according to the scale used in this study.

The results reveal that respondents of this study acknowledge cultural differences as
important matter for the communication and collaboration processes. The majority of
participants express that collaboration is impacted by differences in verbal and nonverbal
communication habits (figure 5 and 6). According to survey results presented in figure 5 and
6, nonverbal communication is perceived to be less important compared to verbal
communication. This can be explained by the preferred communication medium among
employees. In this firm, communication usually happens through email, chat, or calls. Since
people prefer non-visual interaction (seldom video conferences) and mainly formal
communication the chance of discovering nonverbal and culture specific communication are
reduced. Asseen in figure 5 and 6 verbal communication is generally perceived having more

impact than nonverbal communication.
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The importance of different roles is also considered as seen in figure 4. According to the
survey, individuals may consider the different roles engaged in the development process in
terms of their educational background and technical knowledge. Individual personality is
always a concern when it comes to communication and collaboration not only due to cultural
matters or geographical distance. As many expressed in the interviews, personality issues
may even occur in co-located teams sharing the same culture. It is not a secret that individual
personality can vary a lot, and numerous studies on personality have been conducted in the
field of psychology.

Other factors such as race, ethnicity, gender, social class and age are perceived as less
important or not important factors at all. This can be seen in section 4.2, where all factors are
presented and figures illustrating results are included. Additionally, the company
representative mentioned that young professionals are preferable as they can bring new and
innovative ideas to the company. On the other hand, he/she also emphasized the advantage of
having older employees with longer experience. In a highly dynamic environment, like

software development, new and bright ideas and knowledge that are “up to date” are

valuable.
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5.3 Discussion of the Results from Both Interviews and Survey

Significant amounts of research have been conducted identifying and testing several factors
and their level of impact related to intercultural communication and collaboration. Based on
the literature review in this paper, factors such as ethnicity, race, gender, social class, and age
were not considered as important factors in this matter. Meanwhile, cultural factors have been
widely discussed in several papers, along with time zone differences, language differences,

and other challenges occurring in distributed teams due to geographical distance, and
technical issues.

Culture is one of the most discussed factors when it comes to international business.
MacGregor et al. (2005) noted the concept of “not losing face” in the Japanese culture. As
stated by respondent 2, Indian employees tend to agree (say yes) even when they do not
really understand. According to respondent 8, Indian employees are more afraid of asking
questions than making mistakes. This underpins the concept of “not losing face”. Hofstede’s
cultural dimensions are widely used in the literature (See section 2.2). In the interviews,
power distance was frequently mentioned as seen in section 4.1. It is characterized by
colleagues from India being extremely polite and formal when interacting with colleagues in
Norway, often obtaining higher positions. In Indiathey also tend to create several levels
among themselves (section 4.1.3). Survey results support these findings as seen in section 4.2
(in particular 4.2.1) and 4.3. according to the t-test H1 is supported (p-value 0.002, see table
5), further underpinning these assumptions.

Individual identity is often mentioned in the literature but seldom researched as an important
variable. From the interviews, several respondents (1, 2 and 4) emphasized that most
challenges occur due to individual personalities and cannot be blamed on cultural distance or
linguistic distance. A participant also mentioned that challenges and misunderstandings in
teams can occur regardless of location and cultural background. This adds validity to the

support of H5 (Individual identity) which according to the statistical test appeared to be the
most significant factor in this matter (p-value 0.000, see table 5).

Roles Identity has not been discussed much in the literature previously. According to the
interview results, roles are perceived differently in each country of interest. In India family

time is important and valuable and usually happens in the morning. From the interviews it is
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clear that this fact actually has a positive impact in this case. As noted by respondent 1, this
leads to more overlap in the working hours of Norwegian and Indian employees since the
workday begins closer to the working hours in Norway. There are less differences in both
time zones and roles identity perception among Ukraine and Norway compared to India. This
Is an important factor and survey results confirm this. The hypothesis test (t-test) shows that
H8 can be supported (p-value 0.002, see table 5), meaning the impact of roles identity has a
significant impact on intercultural communication and collaboration.

5.4 Limitations and Future Work

The limitations of this study must be acknowledged since it has implications for the extent of
its generalizability. This study is based on a small sample of participants from one company
within the software industry and represents three national cultures. However, as the nature of
this research is explorative, the small sample size allows the research to achieve
understanding of which factors do matter in the processes of global software development
and to what extent. Nevertheless, several statistically significant results were achieved in this

research, and the findings provide a solid starting point for further research in this field.

Bias related limitations are also considered in this part. Interviews were conducted face-to-
face and recorded, allowing biased answers given by participants due to lack of anonymity.
Another limitation is the fact that the interviews were held in Norway meaning most of the
data collected from the interviews mainly represents Norwegian opinions. When it comes to
the survey, questions related to race and ethnicity may have contributed to bias in this
research. Race and ethnicity are sensitive matters to some, and the answers of such questions
may therefore be biased, especially considering the setting - the survey was sent by their
employer. Some respondents even commented that “ethnicity is a bit controversial” to ask
about. Additionally, race is a problematic term and not easy to define (McCann-Mortimer et
al., 2004; Connelly et al., 2016; Pan, Glynn, Mogun, Choodnovskiy and Avorn, 1999) which
made establishment of measures difficult. This was also noted by a respondent adding a
comment to the last question saying, “race is not a scientific term” (Appendix II). However,

the survey was anonymous to ensure honest answers, and based on the 35 responses received,
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the study was able to calculate statistically significant results. Some bias is however natural
when the aforementioned methods are used.

As the nature of this research is explorative it provides implications for future research. The
first suggestion is to conduct a quantitative study to verify and validate the findings of this
study. As the analysis has taken place in one company and with a limited sample size, further
research should include several companies and account for more cultures. By including more
companies and more cultures in one research, generalizable results can be achieved. Another
suggestion is to further investigate the three factors (Cultural Identity Factor, Individual
Identity Factor, and Roles Identity Factor) that appear to have significant impact on

intercultural communication and provide explanatory results.
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6 Conclusion

Intercultural communication and collaboration have been widely discussed in the field of
global software development. Various theories including implications of communication and
collaboration have been proposed and researched for decades. Throughout this study two
research questions were researched and analysed by adapting a two phased mixed -method
methodology. Each phase (phase 1 and phase 2) of this study aims to answer RQ1 and RQ2
presented in the introduction. The literature review gives good insight to existing theories and

serves as an underpin to the findings.

According to the interviews geographical distance, cultural differences such as hierarchical
mindset, technical knowledge, working roles and language barriers are factors impacting
collaboration in distributed software development teams. These findings suggest that
intercultural communication will have an impact on collaboration, which represents the
answer to RQ1. To answer RQ2 a survey was conducted, and the results reveals that Cultural
Identity (CIF), Roles Identity (RolF) and Individual Identity (11F) are factors impacting
intercultural communication and collaboration. Based on these findings, the theory of Isern

was proven incorrect.

52



References

Ammad, G.,Janjua, U. I., Madni, T. M., Cheema, M. F., & Shahid, A. R. (2019). An
Empirical Study to Investigate the Impact of Communication Issues in GSD in Pakistan's IT

Industry. IEEE Access, 7(1), 171648-171672.
https://doi.org/10.1109/ACCESS.2019.2953008

Andres, H. P. (2002). A comparison of face-to-face and virtual software development teams.

Team Performance Management: An International Journal, 8(1/2), 39-48.
https://doi.org/10.1108/13527590210425077

Arasaratnam, L. A. (2015). Research in Intercultural Communication: Reviewing the Past

Decade. Journal of International and Intercultural Communication, 8(4), 290-310.
https://d0i.org/10.1080/17513057.2015.1087096

Arasaratnam, L. A., & Doerfel, M. L. (2005). Intercultural communication competence:
Identifying key components from multicultural perspectives. International Journal of
Intercultural Relations, 29(2), 137-163. https://doi.org/10.1016/}.ijintrel.2004.04.001

Arun, S., & Arun, T. (2002). ICTs, GENDER AND DEVELOPMENT: WOMEN IN
SOFTWARE PRODUCTION IN KERALA. Journal of International Development. 14(1),
39-50. https://doi.org/10.1002/jid.866

Berman, E. A. (2017). An Exploratory Sequential Mixed Methods Approach to
Understanding Researchers’ Data Management Practices at UVM: Integrated Findings to
Develop Research Data Services. Journal of eScience Librarianship, 6(1), e1104.
https://doi.org/10.7191/jeslib.2017.1104

Betancourt, H., & Lépez, S. R. (1993). The Study of Culture, Ethnicity, and Race in
American Psychology. American Psychologist, 48(6), 629. https://doi.org/10.1037/0003-
066X.48.6.629

Bhatti, M. W., & Ahsan, A. (2015). Global software development: an exploratory study of
challenges of globalization, HRM practices and process improvement. Review of Managerial
Science, 10(4), 649-682. https://doi.org/10.1007/s11846-015-0171-y

53


https://doi.org/10.1109/ACCESS.2019.2953008
https://doi.org/10.1109/ACCESS.2019.2953008
https://doi.org/10.1108/13527590210425077
https://doi.org/10.1080/17513057.2015.1087096
https://doi.org/10.1016/j.ijintrel.2004.04.001
https://doi.org/10.1002/jid.866
https://doi.org/10.7191/jeslib.2017.1104
https://doi.org/10.1037/0003-066X.48.6.629
https://doi.org/10.1037/0003-066X.48.6.629
https://doi.org/10.1007/s11846-015-0171-y

Cardon, P. W. (2008). A critique of Hall’s Contexting Model: A meta-analysis of literature
on intercultural business and technical communication. Journal of Business and Technical
Communication, 22(4), 399-428. https://doi.org/10.1177/1050651908320361

Chiu, M. L. (2002). An organizational view of design communication in design collaboration.

Design studies, 23(2), 187-210. https://doi.org/10.101https://doi.org/10.1016/S0142-
694X(01)00019-96/S0142-694X(01)00019-9Get

Cohen, C. F., Birkin, S. J., Garfield, M. J., & Webb, H. W. (2004). MANAGING

CONFLICT IN SOFTWARE TESTING. Communications of the ACM, 47(1), 76-81.
https://doi.org/10.1145/962081.962083

Cohn, M., & Ford, D. (2003). Introducing an agile process to an organization [software
development]. Computer, 36(6), 74-78. https://doi.org/10.1109/MC.2003.1204378

Conchir, E. O., Agerfalk, P. J., Olsson, H. H., & Fitzgerald, B. (2009). Global Software
Development: Where are the Benefits? Communications of the ACM, 52(8), 127-131.
https://doi.org/10.1145/1536616.1536648

Connelly, R., Gayle, V., & Lambert, P. S. (2016). Ethnicity and ethnic group measures in
social survey research. Methodological Innovations. Methodological Innovations 9, 1-10.
https://doi.org/10.1177/2059799116642885

Cruz, S., daSilva, F. Q., & Capretz, L. F. (2015). Forty years of research on personality in

software engineering: A mapping study. Computers in Human Behavior, 46, 94-113.
https://doi.org/10.1016/].chb.2014.12.008

Dyba, T., & Dingsgyr, T. (2008). Empirical studies of agile software development: A
systematic review. Information and software technology, 50(9-10), 833-859.
https://doi.org/10.1016/}.infsof.2008.01.006

Espinosa, J. A., Slaughter, S. A., Kraut, R. E., & Herbsleb, J. D. (2007). Team Knowledge
and Coordination in Geographically Distributed Software Development. Journal of
management information systems, 24(1), 135-169. https://doi.org/10.2753/MI1S0742-
1222240104

54


https://doi.org/10.1177/1050651908320361
https://doi.org/10.1016/S0142-694X(01)00019-9
https://doi.org/10.1016/S0142-694X(01)00019-9
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0142694X01000199&orderBeanReset=true
https://doi.org/10.1145/962081.962083
https://doi.org/10.1109/MC.2003.1204378
https://doi.org/10.1145/1536616.1536648
https://doi.org/10.1145/1536616.1536648
https://doi.org/10.1177/2059799116642885
https://doi.org/10.1016/j.chb.2014.12.008
https://doi.org/10.1016/j.infsof.2008.01.006
https://doi.org/10.2753/MIS0742-1222240104
https://doi.org/10.2753/MIS0742-1222240104

Favela, J., & Pefia-Mora, F. (2001). An Experience in Collaborative Software Engineering
Education. IEEE Software, 18(2), 47-53. https://doi.org/10.1109/52.914742

Garstka, T. A., Schmitt, M. T., Branscombe, N. R., & Hummert, M. L. (2004). How Y oung
and Older Adults Differ in Their Responses to Perceived Age Discrimination. Psychology
and Aging, 19(2), 326-335. https://doi.org/10.1037/0882-7974.19.2.326

Gheni, A. Y., Jusoh, Y.Y., Jabar, M. A., & Ali, N. M. (2016). FACTORS AFFECTING
GLOBAL VIRTUAL TEAMS' PERFORMANCE IN SOFTWARE PROJECTS. Journal of
Theoretical and Applied Information Technology, 92(1), 90.

Hall, E. T. (1960). The Silent Language in Overseas Business. Harvard Business Review,
38(3), 87.

Hall, E. T. (1976). Beyond Culture (1st ed.). Garden City, N.Y.: Anchor Press.

Hofstede, G. (1994). The Business of International Business is Culture. International
business review, 3(1), 1-14. https://doi.org/10.1016/0969-5931(94)90011-6

Huang, H., & Trauth, E. M. (2007). Cultural Influences and Globally Distributed Information
Systems Development: Experiences from Chinese IT professionals. In Proceedings of the
2007 ACM SIGMIS CPR Conference on Computer Personnel Research: The Global
Information Technology Workforce, 36-45. https://doi.org/10.1145/1235000.1235008

Isern, G. (2014). Intercultural Communication and Management Factors and Their Impact to

the Process of Global Software Development for Virtual and Non-Virtual Teams. Journal of
Intercultural Management, 6(1), 5-16. https://doi.org/10.2478/joim-2014-0001

Jameson, D. A. (2007). Reconceptualizing Cultural Identity and Its Role in Intercultural
Business Communication. The Journal of Business Communication (1973), 44(3), 199-235.
https://doi.org/10.1177/0021943607301346

Khan, A. A., Basri, S. & Fazal-e-Amin (2014). A Survey Based Study on Factors Effecting
Communication in GSD. Research Journal of Applied Sciences, Engineering and
Technology, 7(7), 1309-1317. https://doi.org/10.19026/rjaset.7.396

55


https://doi.org/10.1109/52.914742
https://doi.org/10.1037/0882-7974.19.2.326?fbclid=IwAR3ayIBU3oxZskREohkrrWiqFoma7A6IGuYIiOyE4AVZQdD8dEgAkkoB3T8
https://doi.org/10.1016/0969-5931(94)90011-6
https://doi.org/1235000.1235008
https://dl.acm.org/doi/pdf/10.1145/1235000.1235008
https://doi.org/10.2478/joim-2014-0001?fbclid=IwAR1_9gHM1x1CAmQJB2RQIm1XcIvaYpYxTJauY2a5MvhINnjVRs1guZR2TgA
https://doi.org/10.1177%2F0021943607301346
https://doi.org/10.19026/rjaset.7.396

Khan, A. A., & Keung, J. (2016). Systematic review of success factors and barriers for
software process improvement in global software development. IET software, 10(5), 125-135.
https://doi.org/10.1049/iet-sen.2015.0038

Kim, D., Pan, Y., & Park, H. S. (1998). High-versus low-context culture: A comparison of
Chinese, Korean, and American cultures. Psychology & Marketing, 15(6), 507-521.
https://doi.org/10.1002/(SIC1)1520-6793(199809)15:6<507::A1D-MAR2>3.0.CO;2-A

Kotlarsky, J., & Oshri, I. (2005). Social ties, knowledge sharing and successful collaboration

in globally distributed system development projects. European Journal of Information
Systems, 14(1), 37-48. https://doi.org/10.1057/palgrave.ejis.3000520

Kumar, S. A., & Thangavelu, A. K. (2013). Factors affecting the outcome of Global Software

Development projects: An empirical study. In 2013 International Conference on Computer
Communication and Informatics, 1-10. https://doi.org/10.1109/ICCCI1.2013.6466113

MacGregor, E., Hsieh, Y., & Kruchten, P. (2005). THE IMPACT OF INTERCULTURAL
FACTORS ON GLOBAL SOFTWARE DEVELOPMENT. In Canadian Conference on

Electrical and Computer Engineering, (920-926). IEEE
https://doi.org/10.1109/CCECE.2005.1557127

McCann-Mortimer, P., Augoustinos, M., & LeCouteur, A. (2004). ‘Race’ and the Human

Genome Project. Constructions of Scientific Legitimacy. Discourse & Society, 15(4), 409-
432. https://doi.org/10.1177/0957926504043707

McKenzie, K. J., & Crowcroft, N. S. (1994). Race, ethnicity, culture, and science. BMJ,
309(6950), 286-287. https://doi.org/10.1136/bmj.309.6950.286

Nakakoji, K. (2006). Supporting Software Development as collective creative knowledge
work. In KCSE 2006. Proceedings of the Second International Workshop on Supporting

Knowledge Collaboration in Software Development, 1-8.

Niazi, M., Mahmood, S., Alshayeb, M., Riaz, M.R., Faisal, K., Cerpa, N., Khan, S.U. &
Richardson, 1. (2016). Challenges of project management in global software development: A
client-vendor analysis. Information and Software Technology, 80, 1-19.
https://doi.org/10.1016/}.infsof.2016.08.002

56


https://doi.org/10.1049/iet-sen.2015.0038?fbclid=IwAR2vdV60TQKsLl1ogah3_C7BC7SpGASn7eu9cC-Exc4lR4uQYX3cbnpN3pg
https://doi.org/10.1002/(SICI)1520-6793(199809)15:6%3C507::AID-MAR2%3E3.0.CO;2-A
https://doi.org/10.1057/palgrave.ejis.3000520
https://doi.org/10.1109/ICCCI.2013.6466113?fbclid=IwAR3v8HOPl9KSL_q5xMkHdX7eQDZkkw1audyNvHPsv0IlhWL_klBiPj_p7sM
https://doi.org/10.1109/CCECE.2005.1557127
https://doi.org/10.1177/0957926504043707
https://doi.org/10.1136/bmj.309.6950.286
https://doi.org/10.1016/j.infsof.2016.08.002

Noll, J., Beecham, S., & Richardson, I. (2010). Global software development and
collaboration: barriers and solutions. ACM inroads, 1(3), 66-78.
https://d0i.org/10.1145/1835428.1835445

Ochieng, E. G., & Price, A.D. F. (2010). Managing cross-cultural communication in

multicultural construction project teams: The case of Kenya and UK. International Journal of
Project Management, 28(5), 449-460. https://doi.org/10.1016/j.ijproman.2009.08.001

Ota, H., Harwood, J., Williams, A., & Takai, J. (2000). A cross-cultural analysis of age

identity in Japan and the United States. Journal of Multilingual and Multicultural
Development, 21(1), 33-41. https://doi.org/10.1080/01434630008666392

Pan, C. X., Glynn, R. J., Mogun, H., ChoodnovskKiy, I., & Avorn, J. (1999). Definition of race
and ethnicity in older people in Medicare and Medicaid. Journal of the American Geriatrics
Society, 47(6), 730-733. https://doi.org/10.1111/].1532-5415.1999

Peng, M., & Meyer, K., (2016). Theoretical foundations of emerging economy business
research. Journal of International Business Studies, 47, 3-22.
https://doi.org/10.1057/jibs.2015.34

Postmes, T., Tanis, M., & De Wit, B. (2001). Communication and Commitment in
Organizations: A Social Identity Approach. Group Processes & Intergroup Relations, 4(3),
227-246. https://doi.org/10.1177/1368430201004003004

Redmond, M. V. (2000). Cultural distance as a mediating factor between stress and
intercultural communication competence. International Journal of Intercultural Relations,
24(1), 151-159. https://doi.org/10.1016/S0147-1767(99)00028-0

Rodger, J. A., Pankaj, P., & Nahouraii, A. (2011). Knowledge management of software
productivity and development time. Journal of Software Engineering and Applications,
4(11), 609. https://doi.org/10.4236/jsea.2011.411072

Rothbard, N. P., & Edwards, J. R. (2003). Investment in work and family roles: A test of
identity and utilitarian motives. Personnel Psychology, 56(3), 699-729.
https://doi.org/10.1111/).1744-6570.2003.tb00755.x

57


https://doi.org/10.1145/1835428.1835445
https://doi.org/10.1016/j.ijproman.2009.08.001
https://doi.org/10.1080/01434630008666392
https://doi.org/10.1111/j.1532-5415.1999.tb01599.x
https://doi.org/10.1057/jibs.2015.34
https://doi.org/10.1177/1368430201004003004
https://doi.org/10.1016/S0147-1767(99)00028-0
https://doi.org/10.4236/jsea.2011.411072
https://doi.org/10.1111/j.1744-6570.2003.tb00755.x

Schloegel, U., Stegmann, S., Maedche, A., & Van Dick, R. (2016). Reducing age stereotypes
in software development: The effects of awareness-and cooperation-based diversity
interventions. Journal of Systems and Software, 121, 1-15.
https://doi.org/10.1016/}.jss.2016.07.041

Schmidt, N., & Meures, C. (2016). " Mind the Gap": An Analysis of Communication in Agile
Global Outsourced Software Development Projects. In 2016 49th Hawaii International
Conference on System Sciences, 501-510._https://doi.org/10.1109/HICSS.2016.69

Schwaber, K., & Beedle, M. (2002). Agile software development with Scrum. Upper Saddle
River: Prentice Hall.

Sekaran, U., & Bougie, R. (2016). Research methods for business: A skill building approach.
(7th ed). New York: John Wiley & Sons.

Tamburri, D. A. (2012). Going global with agile service networks. In 2012 34th International
Conference on Software Engineering (ICSE),1475-1478.
https://doi.org/10.1109/ICSE.2012.6227058

Thomas, D.R., & Dyall, L. (1999). Culture, ethnicity, and sport management: A New
Zealand perspective. Sport Management Review, 2(2), 115-132.
https://d0i.org/10.1016/51441-3523(99)70092-6

Tone, K., Skitmore, M., & Wong, J. K. W. (2009). An investigation of the impact of cross-

cultural communication on the management of construction projects in Samoa. Construction
Management and Economics, 27(4), 343-361. https://doi.org/10.1080/01446190902748713

Tuli, A., Sharma, M., Hasteer, N., & Bansal, A. (2014). Empirical investigation of agile
software development: cloud perspective. ACM SIGSOFT Software Engineering Notes,
39(4), 1-6. https://d0i.org/10.1145/2632434.2632447

Ulhaq, S., Raza, M., Zia, A., & Khan, M. N. A. (2011). Issues in Global Software

Development: A Critical Review. Journal of Software Engineering & Applications, 4(10),
590-595. https://doi.org/10.4236/jsea.2011.410069

Walsham, G. (2002). Cross-cultural software production and use: a structurational analysis.
MIS quarterly, 26(4), 359-380. https://doi.org/10.2307/4132313

58


https://doi.org/10.1016/j.jss.2016.07.041
https://doi.org/10.1109/HICSS.2016.69?fbclid=IwAR0jbkVBLI6r-_BOsrk1LYfhlmwzIpLK1OceCnHjQQL7XQXtuyMQp1JhwCk
https://doi.org/10.1109/ICSE.2012.6227058
https://doi.org/10.1016/S1441-3523(99)70092-6
https://doi.org/10.1080/01446190902748713
https://doi.org/10.1145/2632434.2632447
https://doi.org/10.4236/jsea.2011.410069
https://doi.org/10.4236/jsea.2011.410069
https://doi.org/10.2307/4132313

Zahedi, M., Shahin, M., & Babar, M. A. (2016). A systematic review of knowledge sharing
challenges and practices in global software development. International Journal of
Information Management, 36(6), 995-1019. https://doi.org/10.1016/}.ijinfomgt.2016.06.007

59


https://doi.org/10.1016/j.ijinfomgt.2016.06.007

Appendix

| Interview Guide
General Questions

1. Describe your work. / What does a normal workday look like?
2. What do you think of working in teams?

3. Have you experienced any differences between the teams?

Communication Questions

1. What is the general difference between a tester and a developer?

2. How is the communication between a Norwegian developer and a tester from India?

3. How is the communication and collaboration between the testers in India/the
developers in Norway?

4. What is the benefit of working in an international team?

5. Which communication tools are being used?

Culture

1. How would you describe your colleagues in Norway/India/Ukraine?

2. How does it affect the communication that you are not communicating in your mother
tongue?
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Il Questionnaire

Factor Question Very Low Low Some Neutral Moderate High Very
Impact Impact Impact Impact Impact High
Impact
Cultural How much does cultural 2 3 4 5 6 7
Identity background impact communication
Factor and collaboration atyour
(CIF) workplace?
How much does culture impact 2 3 4 5 6 7
communication and collaboration at
your workplace in the following
statements:
Verbal Communication
How much does culture impact 2 3 4 5 6 7
communication and collaboration at
your workplace in the following
statements:
Non - Verbal Communication
Racial How much does racial identity 2 3 4 5 6 7
Identity impact when you communicateand
Factor collaborate with yourcolleagues
(RIF) abroad?
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Ethnic How much does ethnic background 1 2 3 4 5 6 7
Identity impact when you communicateand
Factor collaborate with yourcolleagues
(EIF) abroad?
How much does your religion 1 2 3 4 5 6 7
impactyoursense of who you are?
Do you use words/expressions Yes No Maybe
specific to yourlocation/country
when interacting with your
colleagues abroad?
Do yourcolleagues use Yes No Maybe
words/expressions specific to their
location/country when interacting
with you?
How proud are you of the country Extremely Somewhat Neutral Somewhat Extremely
you were bornin? not proud not proud proud proud
Gender How much does gender roles 1 2 3 4 5 6 7
Role impact communicationand
Identity collaboration in your daily work?
Factor
(GRIF)
How much does same gender 1 2 3 4 5 6 7

impact communicationand

collaborationin your daily work?
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How much does opposite gender 1 2 4 6
impact communicationand
collaboration in your daily work?
Do you prefer working with people Same Opposit Does
of: Gende e Not
r Gender Matter
Individual How muchdo youthink individual 1 2 4 6
Identity identity impacts communication
Factor (11F) and collaborationatyour
workplace?
Do you consider yourself a better Yes No Maybe
person than your co-workers?
Social Class How much does differences in 1 2 4 6
Identity social class impactcommunication
Factor and collaboration atyour
(SCIF)
work?
Do you adjustthe verbaland non- Yes No Maybe

verbal communication when
interacting with people with

differenteducation/position?
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Age How much does age impact 1 2 4 6
Identity communication and collaboration at
Factor your workplace?
(AIF)
Do youadjustverbaland non- Yes No Maybe
verbal communication when
interacting with older co-workers?
Do youadjustverbaland non- Yes No Maybe
verbal communication when
interacting with younger co-
workers?
Race How much does Roles Identity 1 2 4 6
Identity impact communicationand
Factor collaborationatyourworkplace?
(RalF)
Do you adjust verbaland non- Yes No Maybe
verbal communication when
interacting with testers/developers?
Open end questions

Please specify if there are any unclear questions.

Please specify if there are any unclear questions.
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111 First Reflection Note

Reflection note - Master’s Degree in Business Administration

By: Hanne Kristine Austenaa

In relation to our master thesis | was asked to prepare a reflection note. The purpose of this
note is to reflect on the three topics; internationalization, innovation and responsibility,

which are all highly relevant in business administration.

Brief summary of the thesis

The theme of our master thesis was to investigate the intercultural communication and
collaboration in software development. Cultural differences affect communication and
collaboration and are highly relevant in today’s society. Global software development is
increasing and becoming more and more important, especially due to increased use of online

resources.

Our research was conducted by investigating a Norwegian firm with part of their operation
outsourced in Ukraine and India. After research on communication and collaboration in
software development, interviews were conducted with various positions in the firm. Eight
interviews were conducted with seven employees from Norway and one employee from
India. After collecting and analysing the data from the interviews a survey was made for
employees in all three countries, ultimately investigating eight factors of intercultural
communication. These factors were based on individual factors that affect the way

individuals communicate, and thereby impact the collaboration.

Results from the interviews enlightened some of the problems that arise in software
development collaboration due to the differences in the three cultures. Some of the problems
originated from Indian testers with a strong hierarchy mind and a high respect for authority,
which created problems for the developers and the quality manager. Results from the survey
shows that three of eight identity factors of intercultural communication is important for
intercultural communication and collaboration. Individual identity factor had the highest

ranking, followed by Roles and Culture identity factor.
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Relations to Internationalization

A large number of global software development firms outsource parts of their operations to
other countries due to cheaper labour costs. This can be observed in several industries
globally. In global software development it is common to take advantage of opportunities in
different counties. An example of this is time zone exploration, where development is
outsourced to counties all around the globe, resulting in development 24/7. Another example
of taking advantage of the workforce in other countries is finding employees with certain skill

sets and high knowledge within specific areas.

Inaddition to all of the advantages of global software development there are also some
disadvantages. For instance, it becomes more difficult for managers to manage people in
different time zones, with different languages, and different cultural backgrounds. Here both
collaboration and communication are two important factors for global software development.

The firm used in the master thesis has approximately eight years of experience with
outsourcing the whole testing team and parts of their development team to Ukraine and India.
In the beginning the Indian testing team spent a couple of months in Norway in the local
development office and learned how operations were done. After the months in Norway, they
went back to India and were managed remotely from Norway, which led to some conflicts.
When the testing team moved back to Indiatheir working method had changed. The business
culture in Indiawas different from the business culture in Norway.

The fundamentals of the master thesis are based on international standards. By investigating
international communication and collaboration it is required to have high academic
knowledge within the research field. Therefore, all the research on this theme has been on an
international level, and the master thesis has been conducted with the goal of publishing it as
a journal article. To achieve this multiple hour of research on high quality studies and various
topics had to be done. In the world today, internationalization is fundamental to be able to
compete against the leading companies as every industry is in some way connected to other

nations, either by money transfer or products produced in other countries.
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Relations to Innovation

The contribution of the study is the investigation of the eight identity factors of intercultural
communication on collaboration in software development, in addition to using a Norwegian
global software development firm in the research. The contribution provides new insight into
intercultural communication and collaboration. In previous research there has been a great
deal of research on this topic, nevertheless nothing on a Norwegian firm with outsourcing to

Ukraine and India, and the testing of individual identity factors of Isern (2014).

To be able to stay competitive in software development, innovative thinking is crucial.
Developers need to have an innovative mindset when developing the software. If not,
managers and owners may not be able to provide the customer with the requested
functionality. The industry is rapidly changing, and the importance of implementing new
functionality with a proper design is therefore an important factor for quality measurement.
To be able to maintain a quality standard and a good reputation, software development firms

need to provide a high quality in the software they deliver.

The investigated firm delivers software to the public sector and has recently moved some of
their software to the cloud. This is a time-consuming job, where several problems may occur.
The cloud-based system provides easier solutions for updating the software. Before, software
experts were needed on-premises to implement the newest software version on the
computers, but now this happens automatically. In addition, the firm reduced the manual

testing team and increased financing towards automatic testing.

Relations to Responsibility

In a master thesis there are several responsibilities. Towards the University, the supervisor,
the research partner and the investigated firm. One of the most important responsibilities is
handling the data correctly, especially when collecting sensitive data through interviews and
surveys. Additionally, the rules of NSD (Norsk Senter for Forskningsdata) had to be

followed, which responsibility is taken by following the guidelines on their webpage.

There was also responsibility that had to be taken by me, as the firm investigated had

customers from the public sector whose information is considered confidential. Inaddition,
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when working internationally, strict laws and requirements apply when dealing with

information on Norwegian citizens to prevent information from getting leaked.

The software development company is also responsible for delivering software that not only
works, but also has a certain level of security to it. For instance, loss or leaks of information
from the public sector can result in large damages for individuals. Other customers may also
handle client information that is considered personal or sensitive. Agreements are therefore

made in regard to responsibility of each party.

Conclusion
The discussion of the three topics highlights some of the important factors of business

administration and economics in relation to our master’s thesis.

The internationalization of businesses is important for growth and economic reasons,
especially if this can be combined with innovation, and is done by the Norwegian firm
discussed in this thesis. By having investigated a company that outsources work force to
countries of lower cost, | have gained insight into the responsibility process of performing
such labour agreements and the difficulties that may occur when employees of multiple

cultures are collaborating and working together.

Although the last couple of months have been significantly unusual and somewhat
challenging due to the outbreak of COVID-19, the results of the master’s thesis were not

impacted negatively.

Upon completing my degree as a master student at the University of Agder, both the courses
and final thesis have provided valuable experience for me to bring into my future career and
widened my horizon and understanding within the field of business ad ministration and

economics.
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IVV Second Reflection Note

By: Ariana Dost

Summary

In this thesis we discuss implications and challenges international firms may face in
communication and collaboration based on the experiences of employees in one particular
firm engaged in global software development. For the first part of this thesis interviews were
conducted to investigate how geographical distance, cultural distance, language and time
zone differences impact communication and thus collaboration across team members. While
looking into existing literature we discovered an article written by Germinal Isern in 2014. In
this article Isern suggests the theory of several factors (Culture, Race, Ethnicity, Roles, Age,
Individuality, Social Class, and Gender roles) impacting intercultural communication. This
theory has not been fully tested before, therefore we decided to do research and discover

whether these factors really do impact intercultural communication and collaboration.
This thesis aims to address the following research questions:

RQ1: Do intercultural communication have an impact on collaboration in Software
Development teams?

RQ2: Which of Isern’s eight factors have direct impact on intercultural communication and

collaboration?

The first research question was answered using qualitative data from our interviews. Results
indicate that not all participants perceive cultural distance, language and time zone
differences as significant matters. Most interviewees do not consider culture as the major
issue when communicating and collaborating with their colleagues abroad. Individual
personality is the main concern. Still, differences in cultures are visible and one interviewee
explained that some colleagues require more specific explanation than others. And some
obtain more hierarchical mindsets and highly respect those with higher positions at work.
This is described in Hofstede’s cultural dimensions covered by the dimension “power
distance”. However, the majority agrees that the situation would have been different if teams

were co-located despite cultural differences.
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To answer the second research question, we conducted a digital survey that was sent to 56
employees in the firm, located in Ukraine, Indiaand Norway. According to our survey results
we can prove the theory of Isern wrong. By doing a statistical test (one sample t-test) we
discovered that only three of the eight factors have a significant impact on intercultural
communication: culture, individual personality and roles identity.

In conclusion we acknowledge our limitations underlining the lack of generalizability of this
study and suggest further research to include more firms and/or more cultures to investigate
this topic. Software industry is a highly globalized industry and issues related to distancesin
culture, language, time zone and geography are not to be avoided these days. The suggestion
is to address these issues by increasing knowledge and awareness of the inequalities among

employees to avoid “culture shock” and other unexpected events.

Internationalization

Internationalization has grown at high pace the last decades and has become a vital part in
many businesses. The world has become more united in terms of trading and economy.
However, some challenges related to politics and culture still remain to solve. Although,
cultures and politics are getting more united and mixed, as the desire to capture new markets
grow the distance among national borders, cultures, politics and economies also grow. Along
with the benefits of capturing new and bigger markets comes also challenges related to
international forces such as cultural distance, economic and political implications that must

be considered and addressed.

As mentioned in the introduction of this thesis, internationalization is widely spread in the
software industry as a strategy to enhance productivity, reduce costs, ensure skilled

workforce and improve competitive advantage. While managers and owners of such
businesses benefit from economic advantages, employees at lower levels may face difficulties
in communicating and cooperating with their international colleagues. According to our

research, employees experience the internationalization as an economic benefit only, while
managers expressed the benefits of skilled workforce availability in addition to lower costs.

Internationalization bring new opportunities to businesses seeking to expand, not only
economically but also when it comes to the labour market. Lower costs of producing and
cheap labour markets are often referred to as primary reasons for internationalizing

businesses. The matter of talented and highly skilled workforce is highly relevant in the
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software development business and is acknowledged by many managers all over the world.
By looking at outsourcing trends in this industry, we can see a clear pattern of where
companies choose to locate their businesses. Indiaand China are popular markets in these

terms. Not only due to lower production costs but also due to availability of skilled
professionals in these markets.

Political implications are important to acknowledge before entering new markets. Politics
govern rules and laws in a country. This also sets standards for trading and doing business in
that country, through regulations of the labour market, trading agreements and alike. Google
in China can be brought as a good example of how politics may impact businesses in foreign
markets. When political ideology collides with business ideologies, the consequences can be
enormous. These challenges can be addressed through acknowledgement of inequalities,

mutual respect and negotiations.

Innovation

Innovation is about bringing new ideas and solutions to live. The software industry is highly
dependent on new ideas and innovative solutions as the development of technology evolves.
Our Thesis is based on the experiences of a software development company which is
involved in providing software to the Norwegian public sector. Innovation is not directly

discussed in our thesis. Nonetheless, through interaction with the company is in constant
search for better and more productive solutions and seek to increase efficiency every day.

Research shows that face-to-face meetings are beneficial in terms of team performance. An
opportunity to increase innovation in the firm of interest can be said to be more face-to-face
meetings among international team members. By exploring new ideas across roles and
cultures new products and services could emerge. The company is constantly working to
improve and develop existing products as well as new products are produced from scratch.
Additionally, by engaging in different type of products, the firm could capture new markets
and meet demands of other segments than the public sector in Norway. New services and
software products for private customers or expanding to the private market could benefit the
firm as well as motivate further development of both existing and new products and services.
Innovation is a highly relevant matter in the software industry. Responsibility Since this
thesis is written in collaboration with a firm, we are responsible to keep the information

confidential, in particular sensitive information that could identify the firm and probably have
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an impact in its competitive situation. Therefore, we signed a confidentiality agreement to
assure that sensitive information is not published. Still, we chose to do our best to conceal the
firm’s identity in our thesis to enable a potential future publication. We also conducted
interviews which implies additional responsibility in regard to each participant. Permission to
conduct the interviews was gained from NSD and an agreement was signed with each
participant in particular. We stay responsible for the anonymity of each interviewee and all
data gathered in form of audio records and notes from the interviews. When it comes to
responsibility of the firm, it meets a number of ethical challenges related to employees in
each of the three countries the firm is operating in. Examples like labour salary and
management style can be challenging to adapt and incorporate to all levels in the firm. An
ethical question arising may be the salary given to a developer in Norway compared to one in
India. Isit right to issue local or domestic salaries? Beside the responsibility of employees,

the firm also has a social responsibility and security responsibility toward its customers.
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