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Abstract 

The main objective of this thesis is to identify the challenges when Scrum is applied to the distributed 
team in embedded system software development and conducted the further study on the factors that 
impact communication. Additionally, this thesis intended to help the global firms with embedded 
system development to prepare for the challenges and adapt the safety measurements on solving 
communication problems in distributed team. In this research work qualitative research is performed 
to gather primary data by interviewing seven people who are part of the distributed Scrum team from 
different companies. The results showed that the main challenges in the communication of distributed 
Scrum team in embedded systems are culture difference, lack of competence, language barrier and 
poor team feeling. The lack of competence, language barrier and culture differences are against the 
Scrum guideline which encourages establishing a balanced and collocated team. And the different 
geographical locations make it difficult to perform team building for the project. This research work 
identifies the potential main issues confronted during strategic product development environment by 
embedded system companies when they move from traditional Waterfall method to Scrum method. As 
Scrum is supposed to be self-optimizing, the future study would be to perform the analysis on what 
actions the distributed Scrum teams have taken and how are the results of the actions. 

Keywords: Scrum, distributed team, embedded system, project management, communication 
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1. Introduction 

Agile is an iterative approach for project management and software development. Agile methods are 
widely used in software development. From author experience and observation, being Agile is not 
dedicated to software development and this approach can be adopted into embedded system 
development. In-order to achieve efficiency in performance, time-to-market (TTM), increasing 
productivity, improving quality, gain cost effectiveness and efficiency, handling complexity, 
interacting with clients (Hossain, Babar, & Verner, 2009). The main reason for adopting agile methods 
is that they are highly adaptive and scalable to different types of teams (Boehm & Turner, 2003). The 
most common agile method is Scrum. Scrum is a framework to reduce risk and deliver values faster 
according to the white paper (The Librators, 2020). Scrum framework defines the mind-sets, team 
composition and operation practices.  

An embedded system can be broadly defined as a device that has tightly coupled with hardware and 
software components to perform a single function, forms part of a larger system, is not intended to be 
independently programmable by the user, and is expected to work with minimal or no human 
interaction (Jiménez, Palomera, & Couvertier, 2013). Embedded systems are widely used in many 
fields, for example, smartphones, wearable devices, aircraft, automotive, home appliances, etc. With 
the fast development of the internet and human intelligence technology, the software has taken a 
greater part of the embedded system compared to hardware. Smartphones, smart cars and smart home 
appliances are the typical occasions where software plays an important role. It is logical to look at the 
methods used in software development and apply them to the embedded systems. 

One common nature of the organization of projects and firms nowadays is the global and multinational 
structure to reduce cost and deploy global competence. More and more projects are carried out in 
distributed teams. This also applies to big firms with embedded systems development.  

There are several studies conducted on the benefits of agile, however, there is scarce information and 
lack of empirical research on identifying the challenges and comprehensive study on the weakness of 
implementing the Scrum GESD (Global Embedded System Development). It just remains an open 
question whether Scrum improves the Embedded System Development (ESD). This research work 
identifies the potential main issues confronted during a strategic product development environment by 
embedded system development companies when they move from traditional Waterfall method to 
Scrum method.  

This research focuses on identifying the core challenges in Scrum implementation in GESD and 
attempts to further study on the most important challenges. This will be an evaluation on Scrum 
framework application and project management theory. Practically the research attempts to assist first 
time users in embedded system development to set up a systematic methods, process and framework 
on their own to tackle the issues of communication, sharing project knowledge, coordinating a project, 
inadequate and improper transition from traditional methods to Scrum, building relationship and over 
commitment from Product development managers with client results in low quality product. 

1.1. Problem discussion  

According to the statistics, in the agile organizations, 56% of the projects met the business goals, 40% 
finished on time and 45% finished within budget (Project Management Institute, 2015). The top five 
challenges in global software development projects are lack of cultural understanding in teams, lack of 
communication, lack of management of time differences, lack of knowledge management and transfer 
among teams, lack of coordination (Niazi, et al., 2016). In embedded system development, there is a 
need to design and implement the hardware besides software. Case studies from Könnölä et al. (2016) 
show that the challenges to adapt agile methods in embedded systems are the slow nature of hardware 
development and the specialization of the team members in hardware and software. Findings from 
(Kaisti, et al., 2013) there are embedded domain-specific problems about agile methods that need to be 
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solved before agile methods can be successfully applied to the embedded domain. Applying Scrum 
method to embedded system development in a global environment is complex.  

Generally selecting scrum methods and their principle following in GESD with product owner, scrum 
master and scrum sized team isn’t sufficient. Findings from empirical research show that following 
traditional methods in scrum after implementation of Scrum framework leads to failure of scrum 
implementation. In GESD strict adherence to agile theoretical principles leads to failure and scaling 
the scrum framework to the needs of ESD has yielded success. Willingness to adapt the changes and 
open-minded has a high success factor (Chaganti, 2016). The agile community advocates the 
importance of the proximity and the relationship between team members, which presumes that  the 
implementation of these concepts will be complicated (Hossain, Babar, & Verner, 2009). 

Scrum framework increases the communication within the team and it is one of the factors to cause the 
Scrum to fail. In a distributed Scrum team, many factors impacts communication. Alzoubi et al. (2016) 
performed a system review on identifying the challenges in distributed agile communication and the 
main challenges were identified are distance differences, team configuration, customer 
communication, project characteristic, organizational factors and human factors. 

Agile teams are cross functional, iterative development cycle, flexible to work with technical aspects, 
and collaboration is the key factor to success in Scrum. Applying Scrum method to embedded system 
development in a distributed environment involves not only understanding of Scrum but also the 
nature of embedded systems and the knowledge of distributed team development.   

1.2.  Problem formulation and purpose 

This study will focus on the occasion when Scrum is used in global embedded system development, 
which is common in big firms. The purpose of this study is to identify the core challenges in Scrum 
usage in GESD and further study the challenges in communication in the distributed embedded system 
development team.  

This research work is intended to help the global firms with embedded system development to prepare 
for the challenges and adapt the safety measurements on solving communication problems in 
distributed team. This is also a way to study the application of Scrum method and identify the possible 
tailoring needed. To achieve those goals, the following research questions are defined below 

 What are the main factors that affect the Scrum performance in embedded system project with 
a distributed team? 

 What are the main factors that affect the communication efficiency in a distributed global 
Embedded System Scrum team? 

1.3. Delimitations  

The main purpose of the study is to identify the communication challenges in implementing the Agile 
distributed global team. The focus will be on Agile Scrum framework implementation from project 
management and team development perspective. Due to limited time and resource, further study on 
how to handle other challenges in agile Scrum team will be excluded as scope of this work. For this 
study, we intend to leave other factors such as customer collaboration, leadership, adapting to the 
changes from business requirements and minimizing the wasted efforts out of the scope. This thesis 
research work focused primarily on the management perspective for the communication issues instead 
of engineer perspective of embedded system development. 
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1.4. Thesis structure  

The structure of the thesis is organized as below: 

Chapter 1 presents the introduction and research question. Chapter 2 explores the literature review, 
empirical study, and background of distributed Scrum to date and also the other related work 
challenges confronted in the distributed team. 

Chapter 3 presents the research methodology. Qualitative research is conducted and semi-structured 
interview with open ended questions are used for data collection. The empirical findings from the 
interview data collection are presented in Chapter 4.  

In Chapter 5 the collected data is analysed and discussed. In Chapter 6, the conclusion is drawn and 
the managerial implication and potential future research are suggested.  
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2. Literature Review 

From authors, experience and observation in the software development world, being Agile and 
following the Scrum method has been widely used in this modern era due to its benefits exhibited in 
the numbers of research articles. At this age of globalisation distributed teams are the standard norm 
for the global firm during product development. In theory Scrum approach is considered to be 
successful with small size teams (co-located) this is in contrast to the distributed team in which 
stakeholders located in different parts of the world. 

2.1. Scrum framework 

Scrum method is used in many areas and especially popular in software development1. In theory the 
Scrum guideline requires small team and good knowledge level of the team members. In reality, there 
are often more team members in big projects and the team is normally mixed with senior and junior-
experienced team members.  

Scrum  is  not  a  process  or  a  technique  for  building  products;  rather,  it  is  a framework within 
which you can employ various processes and techniques. Scrum makes  clear  the  relative  efficacy  
of  your  product  management  and  development practices so that you can improve (Schwaber & 
Sutherland, 2020). 

Communication is another important factor that affect the performance of implementing Scrum. The 
typical communication problems include lack of direct communication, distinct language and culture 
among the team members, unprepared communication tools and distinct time zones or working hours. 
In order to succeed in Scrum, it is not sufficient by just applying the framework. In addition, according 
to Wonohardjo et al. (2019) communication skills and professional competence are needed and it takes 
time to build a high performing Scrum team. 

Scrum is a theoretical framework within which people can address complex adaptive problems. While 
productively and creatively deliver products of the highest possible value iteratively. Scrum is 
lightweight, simple to understand and difficult to master (Schwaber & Sutherland, 2020). Each 
element of the framework serves a specific purpose that is essential to the overall values and results 
realized with Scrum.  

Changing the core design or ideas of Scrum, leaving out elements, or not following the rules of Scrum, 
covers up problems and limits the benefits of Scrum, potentially even rendering it useless (Schwaber 
& Sutherland, 2020). 

Scrum requires a Scrum Master to foster an environment where: 

1. A Product Owner orders the work for a complex problem into a Product Backlog. 

2. The Scrum Team turns a selection of the work into an Increment of value during a Sprint. 

3. The Scrum Team and its stakeholders inspect the results and adjust for the next Sprint. 

4. Repeat 
Scrum is founded on empiricism and lean thinking. Empiricism asserts that knowledge comes from 
experience and making decisions based on what is observed. Lean thinking reduces waste and focuses 
on the essentials. Scrum employs an iterative, incremental approach to optimize predictability and to 
                                                      
1 S. M. Saleh, S. M. Huq and M. A. Rahman, "Comparative Study within Scrum, Kanban, XP Focused on Their 
Practices," 2019 International Conference on Electrical, Computer and Communication Engineering (ECCE), 
2019, pp. 1-6, doi: 10.1109/ECACE.2019.8679334. 
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control risk. It engages groups of people who collectively have all the skills and expertise to do the 
work and share or acquire such skills as needed. Scrum combines four formal events for inspection 
and adaptation within a containing event, the Sprint. These events work because they implement the 
empirical Scrum pillars of transparency, inspection, and adaptation. 

Three pillars uphold every implementation of empirical process control: transparency, inspection, and 
adaptation. Scrum prescribes four formal events for inspection and adaptation, Sprint Planning, Daily 
Scrum, Sprint Review and Sprint Retrospective. Table1 (Schwaber & Sutherland, 2020) information is 
the compilation of observation of Agile Scrum implementation from author’s work experiences in 
different IT firms. 

 
Table 1: Agile Scrum framework theoretical implementation guide  

 
From the Scrum framework and implementation guide, it is obvious that communication plays a vital 
role in success factor. 

Implementation 
steps 

Actions 

Defining the Scrum 
Elements 

1. Assigned Product owner is responsible to take account of the risks. 

2. Set up self-organized teams one in Sweden and one in China. 

3. Assigned Scrum Master, gate keeper of the team 

4. Sprint duration: 2 Weeks 

Backlog refinement Prioritize the task that fits to the roadmap of the product. Backlog 
refinement: 45 minutes twice in a sprint 

Sprint planning Tasks are split as Epic, story in Scrum all those are refined during the 
planning session. Time estimation for the tasks is defined. 

Daily Stand-up Squad updates the progress of the task. Increase visibility of progress. 
Time boxed for 15 minutes. 

Sprint Demo Squad members in the organization know what we have done and 
released features. Showing demo to all different verticals in the team so 
that others get the view that everything is according to the planned 
milestone. 

Sprint Retrospective Retrospective: 45 minutes after sprint, what to improve from the 
previous sprint. 
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Figure 1: Scrum Framework (The Librators, 2020) 

The Scrum artifacts are product backlog, sprint backlog and increment. Figure 1 gives a detailed 
Scrum framework cycle. 

2.2. Team development in project management  

Teamwork is a critical factor for project success and developing efficient project teams is one of the 
major responsibilities of a project manager. Develop team is a process to improve competencies, team 
member interaction and overall team environment to enhance project performance. The major work to 
develop the team including: team-building, building trust among team members, handling conflicts, 
encouraging collaborative problem solving and decision making. 

Tuckman ladder model describes team development in five stages: forming, storming, norming, 
performing, and adjourning. During the Forming stage, the team members meet and understand the 
role and responsibility. In the performing stage, the team is interdependent, collaborative and 
communicates smoothly. This stage is what the Scrum development team would like to achieve, but 
this would not happen overnight. It is not uncommon that the team gets stuck in a stage or regress to a 
previous stage.  

 

Figure 2: Tuckman ladder model for team development in 

project 
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A team can be co-located or virtual (distributed). The benefit of virtual teams can be deploying more 
skilled resources, reduced costs, less travel and relocation expenses (Project Management Institute, 
2015). In this work, the term “distributed team” will be used instead of “virtual team”. 

2.3. Related work for Scrum main challenges 

Cho et al. compared the traditional software development with agile method Scrum (2018). Their 
study discussed the issues and challenges of the agile software development with Scrum. The main 
challenges are documentation, communication, customer involvement, working environment and 
Scrum ceremonies (Cho, Kim, Choi, & Ahn, 2018). In theory Scrum is for the team that is located 
locally not for distributed global team. Scrum team has high success rate for the team that is located in 
same geographic area and the communication between the GSD is becoming difficult Bannerman, 
Hossain, & Jeffery (2012). 

Friess (2019) did an explanatory study on the Scrum language and Scrum communication in a 
software firm. The study finds that several standard components are routinely discounted although 
68% of the time the practice adheres to the Scrum framework. The result showed that the group used 
Scrum which is in line with Scrum prescriptions but not conducting standard Scrum. The study also 
suggests that much is known about communication in Scrum environment and limited study is focused 
on communication in Scrum. Thus, this study will focus on communication in Scrum to fill the 
research gap.  

Global Software Development (GSD) is also defined as expanding a project from a certain work 
setting to distributed teams or locations. According to Vemuri (2002), the list of features that 
distinguish global software teams from normal (non-global) software teams are distance, time zone 
differences, local culture, reduced development cycle evolving in series into parallel, diverse 
participation and stimulating creativity. Leffingwell (2007 ) states that  in  scale,  all  development  is  
distributed development; the opportunity to communicate informally decreases with distance : people 
located 100 meters or more, has only 5 % chance to talk to each other. Obtaining the common 
understanding of the project is one of the essential requirements of GSD or environment with 
distributed teams (Aranda, Vizcaíno, & Piattini, 2010). Agile Scrum framework utilizes the technical 
and managerial processes to adapt and calibrate: changes derived from experiences gained during 
development, changes in software development and changes in the development environment with a 
constant pace (Turk, France, & Rumpe, 2002). 

The practice of Scrum in GSD environments is becoming increasingly extensive; even several people 
argue that the careful use of agile practices in globalized projects and distributed teams can provide a 
number of benefits in terms of communication, improved productivity, project management, trust, 
team motivation and project visibility (Hossain, Babar, & Verner, 2009). Study from Shal (2016) 
addressed the challenges and issues in GSD and scrum projects produced due to the lack of face-to-
face communication, lack of opportunity to synchronous communication, cultural misunderstanding, 
and lack of effective communication tool, language, geographical, temporal, and socio-cultural 
diversities and distance. 

Research from Wu & Wang (2020) showed that communication among stakeholders was the key 
issue. Ghosh (2012) mentioned that distributed scrum teams encountered many problems and 
challenges in the development process, but this literature rarely mentioned the experience of using 
scrum framework in distributed projects. The advancement of technology and the improvement of 
tools, the types of problems encountered by distributed Scrum teams were also constantly changing 
(Akif & Majeed, 2012). In addition, Paasivaara & Lassenius (2006) noted that the literature on real 
industrial case studies reporting on experiences of using agile methods in distributed projects was still 
scarce. 
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According to research from Barnowska & Kozaryn (2018), the most important benefit of a distributed 
team is the reduction of the project implementation cost. In the research from Zuofa & Ochieng 
(2017), ineffective communication, lack of trust and technology adaptations are identified as the key 
challenges affecting virtual project teams in Nigeria. Lumseyfai (2020) presented a four-pillared 
holistic model for enable high performance distributed team. The four pillars are: Governance, Human 
Interaction, and Technology management and organization environment. In research from Lumseyfai 
et al. (2019), the best practices for distributed project teams were discussed. Establishing a consistent 
communication approach and enabling multiple opportunities for team members to communicate with 
each other are advised as an approach to handle the challenges of communication in distributed 
teams. For the successful outcome in global software development with a scrum implementation, 
characteristics of scrum framework as well as characteristics and nature of global software 
development projects should be synchronized in such a way that help to bring quality outcome (Gotel, 
Kulkarni, Scharff, & Neak, 2008).  

From the literature review above, the main challenges for applying Scrum in distributed team in 
embedded systems development can be list as below: 

 Cultural differences between team members 
 Communication 
 Lack of management of time differences 
 Lack of knowledge management and transfer among teams 
 Lack of coordination 
 The nature of long hardware development cycle 
 Team size 
 Limited time for setup the project team 

2.4. Related work for Scrum challenges in communication 

The challenges listed in distributed Scrum team for embedded system development, communication is 
one of key issue that is identified from the previous research work. Studied 10 research articles in 
which a common theme identified is the communication problem in an agile scrum team. Firstly, 
Scrum is an iterative development method and requires the team to respond fast to deliver user 
stories2. The Scrum framework defines the sprint planning meeting, the daily Scrum meeting, the 
backlog refinement and the sprint review meeting. The team members need to be active in this 
meeting to achieve the purpose of Scrum. Secondly, team members are located in different sites in 
distributed teams and team building is more difficult. Thirdly, team members have different 
competence area and there are many dependencies in embedded system development.  

Empirical studies on implementing the Agile Development Methodologies (ADM) is related to project 
success, in terms of efficiency and overall stakeholder satisfaction (Serrador & Pinto, 2015), and that 
enable the developers to produce higher quality software (Tan & Teo, 2007) and also enable 
companies to achieve their targets in decreasing lead times and improving the quality of their products 
(Pikkarainen, Salo, Kuusela , & Abrahamsson , 2012). Also, self-organizing teams struggle, when they 
are meant to take over and share project management tasks as estimation, planning and requirement 
elicitation (Hoda, Salleh, & Grundy, 2018). Therefore, as provokingly stated by Lalsing, Kishnah , & 
Pudaruth (2012) agile looks great on paper, but will fail to succeed in reality, if human psychology is 
not understood and taken into account. Compared the data from the interviewers with the empirical 
findings, the concept of agile methods is in contrast from traditional methods and foremost in theory, 
even if there are some similarities when it comes to the practical aspect of the methods, as they have 
the same aim or goal, but the exact way there is different (Huo, Verner, Zhu, & Babar, 2004). 

                                                      
2 User stories in the software development and product management, is an informal, natural language description 
of features of a software system. They are written from the perspective of an end user or user of a system. 
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The literature review by Hossain, Babar, & Paikh (2009) stated communication issues arise when 
there are differences in culture, dissimilar time zone, due to improper management of teams and also 
when there are no suitable meeting rooms at distributed sites. Findings from Dorairaj et al. (2011) 
show that decreasing time zone difference using some common communication plan is an effective 
way of enhancing communication across distributed teams. The research conducted by Bannerman, 
Hossain, & Jeffery (2012) suggested regulating working hours as per the different locations or 
conducting meetings from home to resolve the issue of time zone difference. In the study of 
Sutherland, Schoonheim, & Kumar (2009) suggested using one team engagement model where all 
team members work on related work items.  

According to Kilpala & Kärkkäinen’s (2015) research, the language barrier issue can be solved by 
generating trust and open communication within the teams. In order to overcome the language barrier, 
the scrum master in the daily scrum meetings can ask the teams to make clear they exactly understood 
what is spoken (Priyamvada, 2016). In addition, communication skills and professional competence 
are needed and it takes time to build a high performing Scrum team (Wonohardjo, Sunaryo, Sudiyono, 
Surantha, & Suharjito, 2019). Another research shows the success of agile projects is the result of 
competent personnel and good teams, rather than the principles and prentices of the method itself. This 
is important, as it is essential that the personnel and teams being comfortable in the methods they are 
using as well as confident in their own abilities and competencies for completing their tasks (Dybå & 
Dingsøyr, 2008). Findings from the previous work, the benefit of using Scrum in software 
development is to shorten the delivery time, meet the project objective and reduce the risks. Many 
factors such as team size, experience level and communication could impact the implementation of 
Scrum. 
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3. Methodology 

3.1. Research method 

According to Ghauri et al. (2020), “Qualitative research is a mixture of the rational, explorative and 
intuitive, where the skills and experience of the researcher play an important role in the analysis of 
data”. Different procedures are used in qualitative and quantitative research. In qualitative research, 
the findings are not derived from statistically or quantitative methods, but through abstraction, 
observation, utilizing previous experience and interaction.  In qualitative research, the observation 
numbers are often small and it is good for in-depth analysis, which is not possible in the large number 
of observations. Qualitative research is most suitable to obtain in-depth insight into a phenomenon and 
most useful for inductive and exploratory research.  

This study uses qualitative research. The main reason is that this study is more explorative and 
requires in-depth insights to be collected. In qualitative research, the number of observations is smaller 
and it is easier for in-depth study. Embedded system development is complex itself and it is even more 
complicated when the team is distributed and a new method is applied. This would require the 
researchers to have deep knowledge about the study area and could interact with the research objective 
to obtain the data and perform data analysis. Thus, the qualitative research method is suitable for this 
study.   

In this thesis type of research conducted is problem-oriented research and the method used to perform 
the study is qualitative methods. From the empirical findings of Shah (2016), various types of 
challenges observed during the scrum implementation in distributed teams and qualitative approach is 
an optimal way to gather information for the conducting the thesis. The motivation behind selecting 
the qualitative data collection approach is because the interview data is more suitable for explorative 
research and gain insight into the problems.  

3.2. Research approach 

The research approach used in this thesis is a qualitative analysis and inductive approach. Leedy & 
Ormrod (2001) mentioned the complex nature of phenomenon occurs in a natural setting can be 
answered in qualitative studies. In the inductive approach, the facts acquired through observations will 
lead to theories or hypothesis (Ghauri, Grønhaug, & Strange, 2020). This approach is suitable for 
explanatory and exploratory study. In this study, since the in-depth insight for the challenges during 
communication in distributed Scrum team is unknown, the facts obtained from the study will be used 
to induct the theory.  

3.3. Research technique 

Primary data collection from qualitative methods is conducting the semi-structured interviews with 
open-ended questions. Qualitative interviews are categorized into semi-structured, structured and 
unstructured.  

Structured interview: Planned and controlled interview this kind of format is an effective way to keep 
the interview tightly focused on the target topic (Bryman, 2008). However, this kind of interviews lack 
the richness and limits the availability of in-depth data. Diverse response can’t be expected due to 
strict interview format. Dörnyei (2007) mentioned that this type of interview is suitable for researchers 
who know exactly what kind of information they are seeking. 

Unstructured interview: This is totally opposite to the structured interviews with open ended 
questions. Shortcoming from this format is interviewees can lead the interview in an unpredictable 
direction. Similar to a conversation in which the interviewer might ask a question and then the 
interviewee has the choice with regard to the extent to which she or he responds (Bryman, 2008). 
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Semi-structured interview: semi-structured in-depth interviews are the most widely used interviewing 
format for qualitative research and can occur either with an individual or in group (DiCicco‐Bloom & 
Crabtree, 2006). Generally semi-structured interviews are organised around a set of predetermined 
open‐ended questions, with other questions emerging from the dialogue between interviewer and 
interviewees. 

Thesis work focuses on unstructured and semi‐structured formats because structured interviews often 
produce quantitative data (Bernard, 1988). In this thesis, data are collected from semi-structured 
interviews with open ended questions. 

The practical challenges when conducting the interview is selecting the interviewers. However, 
applying random approach is difficult and time consuming. Henceforth, self-selection is more 
appropriate than randomness, because the participants must give permission to be interviewed. In 
other words, Seidman (2013) argues that there is no pure random approach. 

Another approach to selecting participants for interview is purposeful sampling (Bryman, 2008).  
Purposeful sampling is a technique to select the information-rich samples most related to the research 
problem with limited resources. Guest, Bunce, & Johnson (2006) stated clearly that—purposive 
samples are the most commonly used form of non-probabilistic sampling. In qualitative research, we 
are not looking for generalization. To do so, a sampling technique called ‘maximum variation’ is best 
employed. Seidman (2013) states that—the range of people and sites from which the sample is 
selected should be fair to the larger population”. In other words, readers of maximum variation 
sampling research should be connected to what they are reading in a wide manner as possible (Guest, 
Bunce, & Johnson, 2006). 

This study uses the purposeful sampling to select the interviewees.  As the main purpose of this study 
is to identify the challenges of communication during the specific occasion where the Scrum is applied 
in distributed embedded system team, it would be most effective and relevant to interview the person 
with deep insight in the team.  

3.4. Unit of analysis  

Unit of analysis often are discussed in three different aspects for international business research: 
geographic scope of the unit, the criteria of the membership in the unit and the situational context. The 
geographic scope defines geographic boundaries of the unit. The criteria of the membership define the 
characteristics of the unit, for example, individual or organization. Situational context can differ from 
macro level or specific level, for example, the differentiation in countries (Ghauri, Grønhaug, & 
Strange, 2020).  

In this study, no geographic scope is defined. But the study is mostly conducted by interviewing 
Scrum masters or product owner in Sweden, who are part of a member in the global team from 
different countries. With purposeful sampling, the criteria of the membership are Scrum team for 
embedded system development with distributed teams in global company.  No situational context 
would be discussed in this study. 

The reason to choose Scrum master as the interviewee is because Scrum master is the servant leader 
that who is responsible for coaching the team members to follow the guidelines of the Scrum. Scrum 
master facilitates the daily stand-up meeting, the backlog refinement, the sprint planning meeting, the 
sprint demo and the retrospective meeting. The Scrum master is also the one who encourages the team 
members to raise the blocking point tries to resolve the blocker. In a way, the Scrum master is most 
familiar with Scrum framework and knows the team best. 

The reason to choose product owner as the interviewee is because product owner owns the delivery 
content from the sprint. And he is the one to judge if the delivery is as expected and work together 
with the team to improve the process.  
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3.5. Data analysis 

Qualitative data may be in many forms, such as pictures, text, and verbal reports. In this work, the 
qualitative data are generated from the interview transcripts. The purpose is to gain insight of the 
challenges in distributed Scrum team in embedded system development and further investigate the 
challenges related to communication.  

The major open questions asked in the interview are: 

 Q1: What are the challenges you have experienced when using scrum in global distributed 
team? 

 Q2: What kind of communication challenges have you experienced when using scrum in 
global distributed team? 

Q1 is used to identify the major challenges in the distributed Scrum team for embedded system 
development. This result will be used to verify against the challenges identified form the literature 
review. Q2 is an open question to gain open answer of the main challenges of communication in 
distributed scrum team. Depending on the answer of Q2 from the interviewee, a follow-up question 
related to time-zone, language, culture, team feeling and competence will be asked to obtain the 
insight from different aspects. Besides Q1 and Q2, some other questions are designed to gain the 
insight of the distributed team to gain insight of the setup, maturity and performance of the team. The 
full list of questions asked can be found at Appendix B of this report. 

The main purpose of qualitative data analysis is to understand and gain insights from the collected 
data. The qualitative data analysis procedure can be presented as the Figure 3. There are three different 
components in qualitative data analysis: 

Data reduction: the process to select, reduce, simplify, abstract and transform the data from transcripts.  

Data display: assembly of information in the form of a data matrix, figures, etc. With structured 
display of data, the action and analysis can be performed.   

Conclusion drawing and verification: the process of performing the activity of data analysis, 
interpretation and draw the conclusion.   

 
Figure 3: Components of data analysis: Interactive model 

Typical qualitative data analysis activities include categorization, abstraction, comparison, 
dimensionalization, integration, integration, refutation. In this work, the main focus will be 
categorization, abstraction and comparison.  

In general, qualitative research output is large amount of data, which is generated from the interview 
transcripts. Miles & Huberman’ study shows that data analysis enables researcher to inspect the data 



 

 14 

to make meaning out of it, rule out any other possible interpretations (1984). In this thesis the data 
analysis approach from Creswell is used (2009). Creswell’s approach contains 5 steps as shown in 
Figure 4: 

 Step1: organizing and preparing that involves transcribing interviews. Sorting and arranging 
the data.  

 Step2: read through all the data. Obtain general sense of the data, classify it and reflect on 
overall meaning.  

 Step3: generate a description and theme. In which descriptive involves detail rendering.  
 Step4: interrelate themes, using narrative passage to convey the findings of the analysis. 

Interconnect themes into a story line. 
 Step5: interpretation and make sense of the data. Question the study—what were the lessons 

learned? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4: Components of data analysis: Interactive model 

3.6. Validity of qualitative analysis  

In qualitative research validity depends on the skill set (Patton, 1990). Validating the qualitative 
studies defined as how accurate the research results and has truly measured what it intended to 
measure (Golafshani, 2003). The validity consideration not only includes accuracy, it includes 
meaningfulness, credibility of the data collected, conclusion and entire research (Leedy & Ormrod, 
2001).  

Ghauri et al. described that four types of validity are often emphasized: descriptive, interpretative, 
theoretical and generallizable (Ghauri, Grønhaug, & Strange, 2020). Descriptive validity refers to 
which degree the description holds true. Interpretative validity refers to how good the intergradation 

Interpreting the meaning of 
Themes/Description  

Interrelating Themes/Description  

Themes Description  

Coding the Data 

Reading through all data 

Organizing and Preparing Data for 
Analysis 

Raw Data (transcripts, field notes, 
etc) 
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is. Theoretical validity refers to how accurate the explanation to the theory. Generalizable validity 
refers to how much the study can be generalized. This study will consider the four validities when 
performing the analysis.  

In this qualitative study, the intended interview respondent was ten. Due to limited time frame, the 
actual respondent was seven. Creswell (2009) suggest that for phenomenological research, the number 
of five to twenty respondents will be often sufficient. And during the analysis, no new themes were 
identified when the five of the interviews were done. So the number of interviewees is sufficient of 
this research.  

3.7. List of companies interviewed  

Presentation of companies interviewed for this thesis work described below. 

Ericsson AB. Ericsson is a global provider of Information and Communication (ICT) to service 
providers.  The main business area is to develop, deliver and manage telecommunication network by 
providing hardware, software, and services to enable connectivity. In this research, the interviewee is 
working in a team with software development for the base station. Base station is a transceiver 
connecting mobile phones and the wider telephone networks.  

Delphi Automotive Systems. Delphi Automotive is an automotive company which develops 
automotive parts for the automotive manufactures. In this research, the interviewee is working in a 
team with software development for the power train control electronic unit. The power train electronic 
unit controls the engine and the transformation of energy to movement of the vehicle.  

Volvo Construction Equipment. Volvo Construction Equipment is a company manufacturing off-
road vehicles. In this research, the interviewee works in a team working with functional development 
for the vehicle control units. The functions includes for example, braking system and suspension 
systems. 

Antler. Founded in Singapore in 2017 by Magnus Grimeland and a team of experienced 
entrepreneurs, investors and company builders, Antler is a global early-stage VC enabling and 
investing in the world’s most exceptional people. With the vision to fundamentally improve the world, 
Antler aims to create thousands of companies globally that solve real problems. In this research, the 
interviewee works in a team developing software and hardware for golf ball tracking via mobile 
phone.  

Voi Technology AB. Launched in August 2018, Voi is a Scandinavian micro mobility company 
offering electric scooters in partnership with cities and local communities around Europe.  

Qualcomm. Qualcomm is an American multinational corporation headquartered in San Diego, 
California, and incorporated in Delaware. It creates semiconductors, software, and services related to 
wireless technology. It owns patents critical to the 5G, 4G, CDMA2000, TD-SCDMA and WCDMA 
mobile communications standards. Net income in 2020 is 5.20 billion USD and number of employees 
is 41,000 in 2020. 

Digisign AB. Digisign AB develops control panels for lifts and has their own circuit board 
manufacturing and cable manufacturing. The products include key switches and lift buttons in all 
different designs. 
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4. Empirical findings 

4.1. Data collection 

The entire research work and data collection is based on qualitative approach. Seven interviews were 
conducted with product owner or Scrum master who works with global distributed team in embedded 
system in different firms. Those firms include branch from product development, automotive, 
telecommunication and electronic manufacturing firms. The reason for choosing those firms is 
because those firms normally need global deployment of the team and involve both software and 
hardware development. Data is collected from the following companies and scopes of their products 
are described below. 

The interviewees’ information is presented in Table 2 and each interviewee is assigned an ID for 
reference. 

Table 2: Interviewees’ information 

ID Interviewee’s 
Role 

Responsibility, team setup and product Date Duration 

I1 Operational 
product owner 

Responsible for the delivery of the project with 
three distributed scrum teams, 20 team 
members. Team members located in China, 
India and Sweden.  Software (SW) for base 
station. 

30/03/2021 60 
minutes 

I2 Scrum master  Responsible for one distributed Scrum team 
with 7 team members, holding stand-up 
meeting, retrospective and planning meeting. 
Team member located in China and India. SW 
for engine control unit. 

31/03/2021 60 
minutes 

I3 Scrum master Responsible for two distributed Scrum teams 
with 15 team members, holding stand-up 
meeting, retrospective and planning meeting. 
Team members located in Sweden and India. 
SW for vehicle control unit. 

02/04/2021 60 
minutes 

I4 Embedded 
System Product 
Owner 

Responsible of the delivery for one distributed 
Scrum team with 8 team members, holding 
stand-up meeting, retrospective and planning 
meeting. Team members located in Sweden and 
China. SW for golf ball tracking. 

24/03/2021 60 
minutes 

I5 Senior Product 
Owner/Product 
Manager 

Responsible of the delivery for one distributed 
team with 15 team members located in China 
and Sweden. SW for scooter sharing.  

28/03/2021 60 
minutes 

I6 Scrum master Responsible of delivery of 2 Scrum teams with 
16 team members located in Sweden, UK, US, 
India.  Firmware design for 3G and 4G modem. 

02/04/2021 60 
minutes 

I7 Scrum 
master/Senior 
developer 

Responsible of one Scrum team with 8 members 
located in Sweden and Norway. SW and 
hardware controller for smart lifts  

06/04/2021 60 
minutes 
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4.2. Empirical findings 

This section presents the categorized data from the interviews and the themes are presented in sub 
sections. 

4.2.1. Main challenges in distributed Scrum team in Embedded System development 

This interview question – what is the main challenges in remote Scrum team for embedded system 
development - has been asked to obtain the empirical findings to compare with the literature study.  

The result showed that six interviewees (I1, I2, I3, I4, I5 and I6) have mentioned that the 
communication is one of the main challenges. The behaviour includes knowledge sharing problem, 
language problem, different culture, little team building activities and poor communication between 
the hardware and software team.  

I5 mentioned that poor management is also a big challenge for distributed Scrum team. Rapid changes 
in roadmap and plan changes in short notice lead to implementation first and design later. This causes 
the technical debts and spends a lot of time and money to fix bugs.  

I1 and I5 mentioned that poor customer collaboration is another challenge for distributed Scrum team. 
The new customer requirement has a long flow to reach the software engineers in the team. 

Table 3: Main challenges with distributed Scrum team in embedded system development 

Theme Category Code Citation 
Citation 
from 

communication 

 
knowledge 
sharing 
 
culture 
 
language 
 
team building 
 
communication 

team goal 
scrum team 
member not 
stable 

The scrum team re-setup with new customer 
requirement is the most challenge.  
The knowledge transfer within scrum team may be 
missing somewhere. 
Another challenge is that the scrum team members 
are changed for the next project. 
New team creates long knowledge transfer flow: 
customer->study driver-solution->developer->test  
Knowledge transfer from different department and 
some knowledge missing. I1 

culture 
language 
team spirit 

The main challenges are culture, language, team 
goal or team spirit setup - responsibility feeling for 
the sprint. Time zone difference has not much 
impact in my case. I2 

missing body 
language 
different culture 

The challenge for remote team is that we do not see 
the person and miss body language.  
Different culture is the biggest challenge. The 
mindset is different for different culture. For 
example, when to say no and when to raise it if we 
don't understand something. 
Team members feel more tight connection with local 
members. 
In the end we have separated into 2 teams. I3 

away from 
product 

Another challenge is that the remote team is too 
much away from the product. I3 
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work culture 
vocabulary 
time zone 
difference 
knowledge 
sharing 

Different work culture. Choice of vocabulary in 
English. Setting up scrum framework is challenging in 
China and Sweden due to time difference. Sharing 
knowledge among team members is difficult. 
Working on the bugs reported from customer is 
difficult and not able to solve immediately due to 
time difference between China and Sweden. 
Communication is the biggest challenge and this can 
be divided into two parts,  one is due to choice of 
words to express and other one is lack of knowledge 
on that subject caused delay in delivery. I4 

Improper words 
culture 

Language. Improper usage of words. Culture. No 
clear user stories. Poor story points estimation. 
Always not able to scope the task. Time boxing the 
work is never effective in the project, I6 

Poor 
communication 
Lack knowledge 

Poor communication among HW and firmware team 
that leads to chaos in product development. Most of 
the team members are not experienced in the 
scrum. I5 

poor 
management 

poor 
management 

Change in road 
map 

 

No clear plan 

 

Over 
commitment 

Rapid changes in roadmap. No clear plan. Upper 
management always changes the plan in short time 
due to pressure from competitors this lead to code 
first approach and design later. That's said; this way 
caused so much money in solving the bugs. Lessons 
learned design first, code and test is effective. Over 
commitment from product owners to the customers 
without understanding the technical debts.  I5 

poor customer 
collaboration 

poor customer 
collaboration 

poor customer 
collaboration 

Delivery. Release of products added more delay 
using scrum. Poor customer collaborations. I7 

4.2.2. Main challenges in communication 

This section presents the qualitative data for research question 2 - the main challenges in 
communication in remote Scrum team for embedded software development. Through the thematic 
analysis, five themes are presented as the main challenges for communication in a distributed team.  

4.2.2.1. Time zone difference 

The time zone difference is one of the factors which need to be considered when it comes to 
communication with the other people when the team members are distributed in different time zone. I1 
mentioned that it is tricky to handle the time zone difference when people work from different time 
zones. I3 mentioned time zone difference has big impact for communication, because there is limited 
time for sync and collaborate. The pro for working with bigger time zone difference is that the team 
members could handover work to the others and the con is that it is hard to work together.  

Five of the interviewees (I2, I4, I5, I6 & I7) mentioned that the time zone difference has no big impact 
for the communication. I2 mentioned the time zone difference between team members is small and I5 
mentioned there is no time zone difference. I4 and I6 mentioned that it is good that there are team 
members working around the clock to deliver the product and it is efficient.  

Table 4: Time zone difference 

Theme Category Code Citation 
Citation 
from 
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Time zone 
difference 

Hard to 
work 
together 

Tricky 
It can be tricky to sync when working with people from 
different zones I1 

Big impact 
Hard to work 
together 

Time zone difference has big impact for communication" 
 there is limited time for sync and collaborate. 
The cons is that it is hard to work together I2 

Good for 
handover 
work 

Good for 
handover work 

The good side is that the team members could handover 
work to the other members I2 

Good for 
handover work 

It's bonus that other members work around the clock to 
deliver the product. I4 

No big 
impact  

No big impact 

The is not so much impact for communication with the time 
zone difference factor, since the time zone difference 
between the team members are not big I3 

No big impact Time zone is not big impact.  I4 

No big impact No time zone difference. It is not big impact I5 

No big impact 
It's not a big impact. We have employees that work around 
the clock and it is effective I6 

No big impact No big impact of time zone difference. I7 

 

4.2.2.2. Language barrier 

Language is the major means for communication. With the team members from different countries, 
they may speak different native language. Even if everyone can speak the same language, not 
everyone has the same fluency or accent.   

All the seven interviewee confirmed they have experienced language barrier in the distributed Scrum 
team they work in. I1, I2 and I6 have mentioned that the accent when speaking in English is 
challenging for everyone to understand.  

I3, I5 and I7 mentioned that team members are more comfortable with native language. When the 
team members use a second language (for example, English), they feel that there are misunderstanding, 
missing information during communication and this make the communication inefficient.  

Table 5: Language barrier 

Theme Category Code Citation 
Citation 
from 

language 
barrier 

cause of language 
challenges 
 

 
 
 
 
 
Different accent  Different countries have different accent I1 

 
 
 
 
 
Different accent  

Need improvement in language due to 
accent, might be demanding to explain 
efficiently.  I2 

 
 
 

Different English accent and dialect cause 
issue in understanding the severity of issue. I6 
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Different accent  

Easier with native 
language 

language barrier, easier to talk in native 
language I3 

English not fluent 
Yes, its big challenge. Not everyone fluent 
in English that is bottle neck.  I4 

missing information, 
misunderstanding or 
inefficient communications 

inefficient 
communication 

Language barrier. Native language speakers 
have good report. For non/native speakers: 
inefficient or even ineffective 
communication I5 

miss important 
details 

 Sometimes it’s easy to miss the important 
details when speaking.  I6 

misunderstandings 

All are Swedish speaking colleagues in that 
way non Swedish speaking person always 
face lots of challenges. Misunderstanding 
in the process of communication I7 

Needs improvement 
 However, language is the vital factor that 
needs improvement to achieve efficiency.  I4 

  
show the code 

Instead of verbal explanation and talking, 
show the code that simplified the situation.  I4 

actions to handle language 
barrier 

used figure 
presentation Try with more figure presentation I2 

  Present information So, we prefer to present the information. I6 

 

4.2.2.3. Poor team feeling 

Team feeling is the feeling of which the team members feel that they work together as a team. 
Normally this is achieved by various team building activities.  

I2 and I5 mentioned that poor team feeling impact at the beginning of the project and the behavior 
could be that the team members have different goals. Also, some team members do not participate in 
communication or have low enthusiasm for participation. For I2, it took about a year for the have the 
team members achieved common understandings. For I5, measures such as creating transparent forum 
have helped to address the issues.  

I2, I3, I4, I5 and I7 mentioned that there are impacts from poor team feeling. There are various 
behaviors. For example, the team members do not feel close and more lead time added to procure the 
hardware components. The decision making process get affected and some team members wait for 
approval from some other team members in the remote site. Some team members do not participate or 
have low enthusiasm to participate in communication.  

Table 6: Team feeling 

Theme Category Code Citation 
Citation 
from 

Team 
feeling 

 
 
line management 
responsibility 

 
line management 
responsible 

 Line management responsible for SW module is 
responsible for competence, team-building. I1 
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take time to build 
team 

achieved common 
understanding 
after a year 

After about a year, achieved common understanding 
the deadline, target and the scope of work I2 

impact at start Impact was there at start.  I5 

impact when use 
English 

The person only speak English does not feel working 
in the team. When he learned and can speak Swedish, 
then everyone has better team feeling. I7 

impact team member 
feeling, lead time, 
decision making, 
participation in 
communication 

not close feeling 
with remote team 

Challenges with remote team, not close feeling, might 
be prioritize the local members if help needed I3 

more lead time 
decision making 
affected 
wait for approval 

Challenges with work from home. Not all the 
employee can give their best during the pandemic 
time. Yes, team feels the impact on communication 
when using scrum in distributed team. Customer 
requirements gathered in Sweden failed to 
communicate to Chinese team and it added the more 
lead time in procuring the hardware components. 
Due to communication decision making process also 
got affected, Chinese team needs to wait for the 
approval from the team in Sweden. 

I4 

no or low 
participation in 
communication 

After addressing that issue impact is not severer and 
have transparent forum to communicate. Some 
members do not participate in communication or 
have low enthusiasm for 
participation I5 

Minor challenge 

  

No big impact No big impact. I6 

Minor challenge 
Minor challenge if company has good company 
culture education.  Cross-functional team - customer 
requirement. I1 

 

4.2.2.4. Lack of competence 

I2 and I7 described that there is no big impact from competence aspect for the communication as they 
have a quite balanced team.  

The rest five interviewees have experienced problem with communication when the team members are 
lack of knowledge. I1 mentioned that similar competence background can reduced the risks in 
communication.  

I6 experienced that lack of knowledge in communication lead to the team member unable to 
understand the concept and requirements and end up implementing the product different than the 
requirements. 

I3 mentioned that the new team members may be afraid to speak out and requires a learning curve. 
Lacking of competence leads the team members not able to ask the right questions. I5 mentioned that 
the junior engineers who are not experienced with Agile mind-set leads to lots of issues with code 
review. I4 mentioned that initially there are issues with competence during communication and they 
are resolved by measures such as code review and pair programming.  
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Table 7: Competence impact 

Theme Category Code Citation 
Citation 
from 

Competence 
impact 

similar competence 
reduce risk in 
communication 

similar competence 
reduce risk in 
communication 

Similar competence could reduce the 
risk in communication. the 
requirement for competence is 
decreasing when we divide the work to 
a small scale. I1 

 
 
no big impact with 
balanced team 

no big impact  
 
 
 
 

No big impact. Team members have 
good knowledge I2 

balanced team No big impact. Balanced team I7 

junior engineers had 
issues initially 

new members afraid to 
speak out 

New members afraid to speak out, but 
progress well. 
  Competence could lead to if member 
can ask right questions, and some 
requires learning curve. I3 

initially had issue 

Initially only we had such issue after 
remove those hurdles and let team 
members to communicate freely on 
the issue by arranging code review and 
pair programming it went well as firm 
expected. I4 

junior developers 
requires more help 

Junior developers not experienced 
with Agile or Agile mindset that leads 
to lot of issues with code review. Ego.  I5 

lack knowledge lead to 
misunderstandings and 
wrong product 

Lack of knowledge lead 
to misunderstandings 
and wrong product 

Lack of knowledge always gives 
communication issue. Not able to 
understand the concept and 
requirements properly end up 
implementing something different. I6 

 

4.2.2.5. Culture difference 

Often the distributed teams are consists of team members from different culture. From the interviews, 
all the interviewees said the culture has impacts to communication from different levels. I1 described 
the culture difference is the main challenge in communication with distributed team. For example, the 
lead time for communicate is shorter in Asia and it is longer in western countries. I2 mentioned that 
the way of working and the working hours are also different, which impacts the communication. For 
example, some culture accepts overtime and some culture does not.  

The culture difference impacts the way how the team member communicates in distributed team. For 
example, with some culture it is not polite to say no and people hesitate to raise it when they need help 
(I3, 2021). This is especially at the initial phase when the team is newly built. I4 mentioned they have 
experienced cultural impact initially and later learned from the failures. Through implementing a 
forum where any team members can raise issues faced in Scrum process, inform the impediment and 
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ask for help. I7 mentioned that certain culture is reserved and not open-minded. The colleagues with 
this culture tend to work independently.  

Table 8: Culture difference 

Theme Category Code Citation 
Citation 
from 

Culture 
difference 

time pattern 
of working 

lead time 
difference 

The culture difference is the main challenge. For example, 
the lead time is shorter in Asia and it is slower in western 
countries. I1 

Overtime 
acceptance 

The culture impacts the way of working and the working 
hours, which has impact for communication.  For 
example, some culture accepts overtime, some culture 
does not. I2 

Overtime 
Expats are always in constant pressure to work overtime 
without extra pay.  I5 

Reserved and 
not open 
minded 

Say no and ask 
for help 

The culture difference impacts the way how the team 
member communicates. For example, with some culture it 
is not polite to say no, and hesitate to raise it when need 
help. I3 

Ask for help 

Cultural impact was there initially and later learned from 
the failures and implemented a forum where any team 
members raise an issue that is faced in scrum process, ask 
for help and inform the impediment caused by other 
teams. I4 

Overtime 

Expats are always in constant pressure to work overtime 
without extra pay. Ask for help whenever needed from 
the onsite team. I5 

Ask for help 
Ask for the help whenever needed. Don't hesitate to say 
they don't know. I6 

Reserved, not 
open minded Certain culture are reserved, not open minded  I7 

teamwork 
Tend to work 
independently They tend to work independently. I7 
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5. Analysis 

Based on the data collected from the interviewers the answer to the research questions is identified. 
Henceforth, summarizing the data is an analysis approach that involves extracting the meaning of 
large amounts of data, primary and secondary into an extracted content (Saunders, Lewis, & Thornhill, 
2009). Information from the interviewees is the foundation to the data analysis. There are several 
studies already conducted on addressing the communication issues in the Agile Scrum and the GESD 
team. However, still firms face difficulties with implementing the Agile Scrum and following 
theoretical framework. This research work raises the open-ended question why still firms fail in 
implementing the Agile due to communication issues in the ADT.  

From interview raw data, the role of effective communication was identified as important practices in 
the Agile Scrum and that is the key to peak performance of the team. Communication is not just verbal 
and non-verbal communication also plays a part on increasing the effectiveness. Detailed analysis of 
answer to RQ2 explained below with different sub-heading corresponding to the themes identified 
from the interview data. Second, the data are organized and categorized into a meaningful description. 
Later, the themes are identified and interrelation of themes and description are done. Finally, the 
meanings of themes and description are interpreted. Additionally, the categorization of data is done to 
identify and attach identified challenges to answer the research questions.  

5.1. Main challenges for the distributed Scrum team in embedded system 

development  

We have listed the answers to the research question 1: What are the core challenges when applying the 
Scrum to an embedded system project with a distributed team? It is natural to verify these answers 
with the empirical findings.  

From the empirical findings, the main challenges were identified and categorized into three themes: 
poor management, poor customer collaboration and poor communications. This verifies the study 
results from Cho el al. (2018). Knowledge sharing, culture, language and team building are all 
categorized into communication. The reason is that in the context of distributed development team, 
every aspect of the above has made communication more difficult. Of all those aspects, the language 
barrier, the unbalanced competence and the poor team building are the main factors impact the 
communication.  

It was observed that the team size and the nature of long hardware development cycle have not so 
much impacts.  Surprisingly, the hardware nature of long development cycle was not mentioned much 
in the interviews either. This is a variation than the result from Könnölä et al. (2016), which indicated 
that the slow nature of hardware development is a big challenge. This is mainly because the hardware 
mostly are used as input to software development and often even the development life cycle is long, 
there is possibility to work on the software before running them on the hardware. None of the 
interviewees mentioned the team size as a challenge. This could be when compared to other 
challenges, the team size has little or no impact. 

Thus, it can be concluded from empirical findings and interview data that the main challenges of 
distributed Scrum team are poor communication, poor management and poor customer collaboration. 
While poor communication could be due to factors as cultural difference, language barrier, imbalanced 
competence and poor team building. 

5.2. Main challenges in distributed Scrum team communication  

In this section of research work, RQ2 is answered from the data gathered from the interviewer’s and 
Based on the data collected regarding the challenges in distributed Scrum team communication, the 
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analysis is done in details to answer the second research question. From the interview data, it is seen 
that not all organization reap the benefits of using agile scrum, instead for some teams, it ends up as a 
burden, failure and unexpected performance in the companies. 

 
Figure 5: Scrum communication problems 

5.2.1. Analysis on time zone difference 

From the interview data few companies addressed the issue of time zone differences in distributed 
team. It’s a minor issue overall compared with other themes. I2, I4, I5, I6 and I7 said that there is no 
impact from the time zone difference compared to I1 and I3.  

I1 mentioned that they faced challenges to sync when working with people on different time zone. I3 
firm mentioned that they “had limited time for sync and collaborate due to difference in the time zone. 
It is hard to work together”.  Classical scenario about the time zone issue is compared with expatriate 
may work in one time zone while company headquarters employee work in a time zone with a 
difference of six hours or more. 

Some interviewees for this research study consider time zone is bonus instead of considering that as 
burden or negative effect. I4 mentioned “time zone is not big impact and it is a bonus that other 
members work around the clock to deliver the product”.  I6 mentioned, “It is not a big impact. We 
have employees that work around the clock and it is effective.” The time zone difference can be of 
benefit when there is a need for work to be done in sequence. And this is especially beneficial in the 
industry where the response time needs to be in hours.  

I3 mentioned that practical problem of time zone is considered. The issue of different time zone sync 
from Sweden to China is difficult and leads to asynchronous communication. In Scrum, the daily 
Scrum meeting is a very important meeting for the team to identify the blockers. For teams split across 
two sites separated by more than eight time zones, there are no overlapping work hours and there is no 
convenient way to arrange a daily Scrum meeting. In this case, the time zone difference would have 
big impact on the communication.  

There would be less impact on communication when there are less time zone differences for the 
distributed Scrum team members. Some practical advices to handle time zone difference issues in 
ADT are: 

 Try not to setup team with team members from locations with more than 8 hours difference. 
 Pick a time that inconveniences one site (usually, the one with fewest members).  
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 Have separate daily Scrums for sites, with Scrum Master recording both. 
 Replace short daily Scrums with longer twice-weekly status meetings. 

5.2.2. Analysis on language barrier 

Another key theme that is identified in this research work which causes major communication issue in 
ADT is language barrier. Primary reason for the language barrier is poor command on the English 
vocabulary can leads to misunderstanding of engineering decisions in GESD team. Based on the 
interviewers the causes of language challenges are due to different accent and not fluent in English. I1, 
I2 and I6 had common scenario that team members from different countries have different accents. I3 
mentioned that it is “easier with native language”. I4 mentioned the problem that team members are 
not fluent in English.  

A common barrier is a receiver who is a poor listener. Have you ever encountered a person who 
repeats “okay” several times but then does nothing in response to your request? I4, I5, I6 and I7 
highlighted the communication issue with the customer involvement in the ADT in addition. 

I6 mentioned that “different English accent and dialect cause issue in understanding the severity of 
issue. Sometimes it’s easy to miss the important details when speaking. So, we prefer to present the 
information.” The team setup of I6 is a global team distributed in India, Hyderabad and other product 
owners placed in UK and USA. In such set-up, understanding different team members and their dialect 
itself is a big challenge. I2 mentioned that “it need improvement in language due to accent, might be 
demanding to explain efficiently.”  From I1, no detailed answer about language barrier is answered 
during the interview. Different countries have different accent. I4 mentioned that instead of verbal 
explanation and talking, showing the code simplified the situation. However, firms that are 
interviewed in this research work didn’t mention explicitly how their firms tackled the poor English 
language barrier by hiring an interpreter or conduction language workshop or training such kind of 
questions answers remains unknown from the data. 

The Agile Scrum framework encourages highly collaborative work culture that has good control of 
communication problems. Team members should conduct meetings and interaction on determined 
schedules. In the case of distributed team, the communication would be more efficient if proper tool is 
used. Table 9 lists the tools used by the teams of the interviewees.  

Table 9: ADT communication summary 

ID Team Communications Tools 

1 Mainly daily sync meeting, milestone 
checkpoint, retrospective, demo, sprint planning 

Teams, Skype, Email 

2 Stand-up daily, retrospective, sprint review, 
backlog refinement, sprint points based on 
complexity and customer defect interrupt the 
sprint scope 

Teams, Skype, Email, GitHub 

3 Stand-up – daily, sprint planning, sprint review, 
sprint demo (now and then), retrospective and 3 
weeks sprint 

Teams, Lync, Skype, Email, 
IBM ClearCase. 

4 Daily scrum meeting (15 minutes), backlog 
refinement, retro. Safe is used after using the 
traditional Scrum. 

Zoom, Slack, WeChat, Gmail, 
Google translator and Skype 

5 Stand-up – daily, sprint planning, sprint review, 
sprint demo, retrospective and 2 weeks sprint 

Zoom, Slack, GitHub, WeChat, 
Gmail, Google drive, Google 
translator and Skype 



 

 27 

6 Stand-up daily, retrospective, sprint review and 
backlog refinement 

Teams, Slack, GitHub, Skype, 
Zoom and Outlook 

7 Stand-up daily, retrospective, sprint review and 
backlog refinement 

Slack, Teams, Skype, OneDrive, 
Google translator and Zoom.  

 

The communication tools are used in daily basis to interact with the distributed team. For example, I5 
mentioned about the usage of Google translator when dealing business in China. Most of the 
documents are written in Mandarin and modern tools helped the firm to understand the contract that 
leads to good negotiation. It’s clear that in this modern world and in future it’s not necessary to be 
fluent in Chinese or Japanese when working with team in China and Japan. Modern tools with AI 
enable feature can resolve the fundamental language barriers and can translate the language audio, text 
seamlessly into the desired language. 

Some practical advices for handling the language barrier are presented below: 

 Team members should try to speak slowly to make good pronunciations of words which can 
be easily understood by people with different accents. 

 Use the right tools for communication  
 Seek for language training to the team members 

5.2.3. Analysis on cultural differences 

Based on the interviewers data the cultural differences categorized into time pattern of work, reserved 
mind set and teamwork. I2, I5 mentioned that different culture would have different criteria for 
overtime acceptance and I7 mentioned that expats are always in constant pressure to work overtime. 
Different cultures have different time pattern of working that is inevitable in distributed team. I1, I3, 
I5 and I6 mentioned the cultural difference impacted the distributed Scrum team. The typical 
behaviour is that people from some cultures are reluctant to say no and ask for help. And some team 
members tend to work individually in the team instead of collaborative problem resolving. 

Cultural misunderstanding is another key attributes that cause communication issues that is compared 
with the empirical findings. I2 mentioned the culture impacts the way of working and the working 
hours, which has impact for communication. For example, some culture accepts overtime, some 
culture does not. I4 mentioned cultural impact was there initially and later learned from the failures 
and implemented a forum where any team members raise an issue that is faced in scrum process. Ask 
for help and inform the impediment caused by other teams. I3 Volvo Scrum master mentioned 
different body language when working with different culture is one of the challenges in global 
distributed team. I1 Ericsson PO mentioned that the culture difference is the main challenge. For 
example, the lead time is shorter in Asia and it is slower in western countries. 

Cultural differences interview data analysis is compared with the theoretical aspects of cultural 
sensitivity (Dubrin, 2013). The project owner or the Scrum master shall be sensitive to the cultural 
differences within the team. Cultural sensitivity is awareness of local and national customs and their 
importance in effective interpersonal relationships. Ignoring the customs of other people creates a 
communications block that can impede business and create ill will. Cultural sensitivity is also 
important because it helps a person become a multicultural worker.  

In reality from the author’s experience, the Scrum master, project manager or the line managers often 
neglects the culture difference in the distributed team and hope that the team would just work as 
expected. They could have not visited the other sites even once but have the project running in 
multiple sites for years. Without seeing how the team members working and how the environment 
looks like, the culture difference is not often prioritized. 
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In order to really understand the way how the team members at the remote site work, they should visit 
the remote site and get the first-hand experience. If it is possible, the team members should visit each 
other to gain the experience of different cultures as well. In this way it is easier for team members 
form different site to achieve mutual understanding. Other good practices to address the cultural 
differences could be running a kick-off meeting before the start of the project is always a good place 
to open and encourage the team members to talk about their cultural differences, social interests, what 
they like and what they don’t like, etc.   

5.2.4. Analysis on lack of competence 

During the interview, I1, I2 and I7 mentioned that there is no impact of Scrum performance due to 
competence. I3, I4 and I5 mentioned that new members in the team were afraid to speak out and 
initially had issues with competence for the young engineers. At a later stage of product the impact 
was reduced. I6 mentioned that lack of knowledge always gives communication issues. From the data, 
the competence can be referred to both social competence and cognitive competence.  

I1 mentioned that “similar competence could reduce the risk in communication. The requirement for 
competence is decreasing when divide the work to a small scale.”  In large global firms, the work is 
work divided to very small pieces to avoid single point of failures. As a result, most people are 
specialized in working on one specific part of the value chain. When the two parties are from different 
background, the professional communication would be harder and it requires both parties to 
understand the background. In contrast, the Scrum guide requires the team to be cross-functional, 
which means that the team members should have competence of the whole value chain. Thus, one of 
the reasons to the reduced communication efficiency in large global firms is the way how the labour is 
divided.  

I5 mentioned that “junior developers not experienced with Agile or agile mind-set leads to lot of 
issues with senior developers code review and also due to ego, friction in the project.” In a non-scrum 
team setup, the team members often only need to do their own work within their competence area. 
However within Scrum framework, the team members are required to help each other to achieve the 
sprint goal, which is most of the time to finish the planned work in the sprint. Basically, in such 
scenario the team members should be capable of doing some things deliverable and holds the expertise 
of values. This is challenging because everyone has different experience level. The junior engineers 
could be overwhelmed by the large amount of competence need during the communication. Thus, the 
product owner and the Scrum master shall try as much as possible to help the junior engineers.  

It is also quite important to obtain the knowledge of the Scrum framework. Often, when Scrum is 
applied to a team or project, there is only the Scrum master and the product owner has the knowledge 
of the framework. Without formal training on Scrum, the team members could be unclear what is 
expected from them under Scrum. Especially during the transformation from the traditional way of 
working to Scrum, the change needed for an individual team member is huge. 

I6 mentioned that “Lack of knowledge always gives communication issue. Not able to understand the 
concept and requirements properly end up implementing something different.”  In the cases when the 
knowledge is missing, the product developed maybe totally different than the market or customer 
need. This is perhaps not only in Scrum team, but missing competence during the communication 
could lead to wrong product.  

The best scenario is that all team members in the Scrum team are highly competent and balanced (as 
the team of I2 and I7). However, in reality the team members often have different competence level 
and the reason could be due to different education, experience, etc. In this case, the project and line 
management shall help to spread the knowledge and help the team members to develop.  

Some practical advice to handle the problem of missing competence could be as below: 

 Reconsider the way the labour and competence is divided and organized 
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 Support the junior co-workers as much as possible to bring them up to speed. 
 Provide training for both professional fields and Scrum way of working  

5.2.5. Poor team feeling 

Teamwork is a critical factor for project success. Most companies follow the Tuckman ladder model 
for team development in projects. The project forms a team with people when the project starts. Those 
members may know each other or they may not. When the project is done, the team is adjourned and 
team members move on to another project. During the project, it shall not be taken granted that the 
team will be well formed and high performing. It is one the major responsibilities of the project 
manager to build an efficient team. In some companies, it might be the group or the line manager’s 
responsibility for team building.  

The most important benefit of a distributed team is the reduction of the project implementation cost. 
However, this may not be always true. When a distributed team is formed, it could be 
underperforming for a long time due to a lot of aspects. In this case, the distributed team may bring a 
lower cost from the human resource point of view, but the cost of team velocity and product quality 
may rise. All those need to take into consideration when a distributed team is being built. 

Team development is not easy. The main scope of team development would be building trust among 
team members, handling conflicts and encouraging collaborative problem solving. This is even more 
difficult when the team is distributed. I3 has mentioned that “the remote team members do not feel 
close to the other team members from the other sites”. I5 mentioned there was impact at the start of 
the project. It took I2 about one year to have the team to “achieve common understanding and work 
towards team goal”. Building the trust between the team members is a long process. Due to missing 
body language and face-to-face talk, the remote team members may not feel that they “know” the 
person they are talking to. With no safe or close feeling to the team members, they could be inactive or 
even not take part in the communication.  

Scrum, on the other hand, requires the team members to be close and work as a team. The team 
members should help each other in a sprint (a few weeks’ time period) to achieve the same sprint goal. 
In practice it is not that simple. I4 mentioned that the poor team feeling could cause more lead time in 
communication and some team member may wait for approval from someone else. The Scrum 
framework requires the team members to report the status of the work daily and raise it if they are 
blocked or need help. For a new team, the team members often feel they are forced to update the status 
and fear the judgement from others if they raise it that they need help to finish the work. This will only 
work naturally when there is trust among the team members. 

From the interview data, some practices are believed to be good team building activities working with 
distributed team. For example, let the distributed team members travel to the same site as other 
members and work physically together for certain period of time. This is not only to build the tie at 
work, but also make the team know each other from other aspects. Some team tries to create a 
transparent forum, which is also good for the communication. 

Through above analysis, it could be concluded that team building with distributed team is important, 
especially at the beginning of the project. This would a practical advice to the project managers to 
spend extra effort at the beginning of the project to build the team with trust and collaborative way of 
working.  
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6. Conclusion 

6.1. Research Conclusion 

The purpose of this thesis was to identify the challenges of communication in distributed Scrum team 
in embedded system development. From the analysis, the answer to the first research question – the 
main challenges when implementing Scrum in distributed embedded system development are: poor 
communication, poor management and poor customer collaboration.  

The answer to second research question – the main challenges in communication in distributed Scrum 
team are:  

 Poor team feeling 
 Lack of competence 
 Cultural differences 
 Language barrier 
 Time zone differences 

Each of the challenges above could be interrelated to each other and could happen in at the same time 
in the distributed Scrum team. Therefore, a holistic view of the adaption of Agile Scrum in the 
distributed team is encouraged where people understand for example the purpose of the 
implementation, how it is going to be used and how it is connected to the people’s work and life. 
Secondly, the authors interpreted the findings regarding knowledge sharing that there occurs an 
uncertainty regarding this concept or no knowledge about it at all.  

In order for an agile distributed scrum project to succeed, there has been an increased need for a wider 
set of competences among the team members of the project. This is due to the fact that multiple stages 
of the development process are being done by the team simultaneously in Scrum, instead of one at the 
time as in traditional development projects. The changed requirements for competences in agile 
projects have changed the nature of how developers work, from mainly programming to also taking on 
other roles in their teams, like for example tester or scrum master. This also confirms the study from 
Hedberg (2015). 

To implement Scrum in a distributed team for embedded system development is a process to build a 
distributed team with Scrum characteristics. The nature of Scrum requires the team members to be 
more actively taking part in the communication from daily stand-up meetings and other meetings per 
sprint. Often the team members are from different culture background, speak different languages or 
different level of language, have different competences and are from different time zones. This is 
contradicting with the framework of Scrum guidelines which requires the team members to sit closely 
and work together.  

On the other hand, team building is more challenging in distributed team than co-located teams. The 
lack of face-to-face interaction and body languages make it harder for the team members to know each 
other. Due to located in different site, the team building activities are limited by the physical distance.   

6.2. Limitations of the study 

This study focused primarily on the practical aspects of communication impact on the performance of 
global distributes scrum team. Other challenges in agile Scrum team such as customer collaboration, 
leadership, adapting to the changes from business requirements and minimizing the wasted efforts out 
of the scope are excluded from this research work. Another limitation of this research work focused 
primarily on the management perspective for the communication issues instead of engineer 
perspective of embedded system development. 
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6.3. Contributions 

This study mainly provides theoretical contribution to the Agile Scrum theory and project 
management model and provides practical contribution to the management for distributed embedded 
system team development. 

6.3.1. Theoretical contribution 

One theoretical contribution from this study is that the Scrum framework and guideline shall be 
adapted to the distributed team. Agile Scrum framework defines the framework of the communication 
shall include the daily Scrum meeting, the planning meeting and retrospective meeting per sprints (2-3 
weeks). Scrum guideline requires the team members to be geographical co-located. This is not 
practical in many big firms where the co-workers are located in different sites. From this study, we 
conclude that this guideline for the team members to be co-located shall be adapted for distributed 
teams. Thus the Scrum team members can be distributed, but they shall be able to communicate with 
each other freely and actively. 

Another theoretical contribute from this study is that the traditional project team development model 
(for example, the Tuckman ladder model) shall be adapted to the distributed team. The traditional 
model builds a team for the project in the beginning and dismisses the team when the project finishes. 
In the distributed team, the start-up cost is higher compare to the collocated teams. When a distributed 
team is formed, there shall as little changes to team members as possible. This is to build up the high 
performing team and maintain the trust within the team by time. Thus when the project is finished, the 
whole team shall move on to a new project instead of being dismissed. 

6.3.2. Practical managerial implication 

The managerial implication for this thesis can be concluded as below: 

In order for Scrum to work with distributed team of embedded system development, all team members 
need to be well trained with Scrum knowledge and understand what Scrum requires for each member. 
The Scrum Master and the product owner shall carefully compare the Scrum guidelines and the actual 
team setup and act base on the differences. To have distributed team members increases the chance of 
imbalanced competence, which requires more knowledge transfer within the team in order to work 
under Scrum framework. Due to team members locating in different site, the cultural differences, 
language barriers, time zone differences make it more difficult for communication. 

In order to succeed in distributed Scrum team, the managers and project managers shall be prepared 
that it takes time to build a high performance distributed Scrum team. The team shall be working 
together for different projects instead of dismissing the team after one project is done and create a new 
team when a new project starts. The managers and project managers shall provide as much support to 
the Scrum team as possible. 

Another practical contribution of this thesis work, it’s vital for the product owner to have stable 
technological infrastructure that provides web conference services, good sound quality, and 
teleconferencing, environments with tools to share information, which do not have or are limited in 
many opportunities, especially when working with equipment in emerging countries in Asia. 

6.4. Ethical considerations 

All the participants in this study were well informed about the purpose of this study and they have 
given consent and were voluntary to be part of this study.  

The anonymity and confidentiality of the participants was preserved and their names and identity were 
not revealed in the data collection and analysis. 
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Formal tone, code of conduct and ethical dressing sense were followed during the digital interview 
with the interviewees and all the interviews were done confidentially without third party. 

6.5. Future study 

Scrum theory is based on empiricism and lean thinking, and it emphasizes the transparency, inspection 
and adaptation. Ideally the Scrum team shall identify the problems during the normal operation of the 
framework and improve gradually. In the context distributed Scrum team, the communication 
problems shall be identified and improved as well by the team. This thesis focused on identifying the 
common communication problems in distributed Scrum team. One interesting further study could be 
to perform same study or use quantitative method to extend the study to more companies and verify if 
we could the same conclusion. Another interesting further study field would continue to explore how 
the Scrum team create the solutions for handling the communication problems.  
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Appendix  

2.3 Appendix A - Interview guide  

1. The interview session will be held for maximum 60 minutes with open questions. 
2. Present the aim of this study which is to identify the core challenges of applying Scrum in 

embedded system project with a distributed team and collect insight on the communication 
challenges.  

3. Inform the respondent that their names are anonymous and the answers will not be 
connected to them in the report and presentation. The field of work and company name 
will be used in the analysis for comparison purpose.  

4. Ask if it is permitted to record the interview for usage of later transcript usage. 
5. The interview will focus on the following topics  

a. How the scrum team and project is set up 
b. How long have the team used Scrum and the general feeling about it 
c. What are the main challenges when the scrum is used? 
d. How the communication works in the team 
e. What are the main challenges in communication? 
f. The culture impact in communication 
g. The language impact in communication 
h. The team feeling impact in communication 
i. The competence impact in communication 
j. The time zone difference impact in communication 
k. Other impact factors in communication 
l. The potential solutions to the communication challenges 

 

2.4 Appendix B - Interview list of interview questions 

1. Is it okay to record the interview? The recording will be only used for a thesis report? 
2. What is your role in the Scrum team and how long have you worked in this role? 
3. How is the Scrum team setup? 
4. How is the project setup? 
5. How do you think the Scrum team is performing? 
6. What are the challenges you have experienced when using scrum in global distributed team? 
7. How do you communicate with the Scrum team members? 
8. How often do you communicate? 
9. What kind of communication challenges have you experienced when using scrum in global 

distributed team? 
a. What do you think is the culture impact on communication when using scrum in global 

distributed team? 
b. What do you think is the time zone impact on communication when using scrum in global 

distributed team? 
c. What do you think is the competence impact on communication when using scrum in 

global distributed team? 
d. What do you think is the language impact on communication when using scrum in global 

distributed team? 
e. What do you think is the team feeling impact on communication when using scrum in 

global distributed team? 
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f. What kind of actions you take to overcome communication issues when you have 
distributed teams? 

 




