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ABSTRACT 
 

 

 

 

 
Context. In this thesis we considered Knowledge Transfer (KT) in Global Software Development 

(GSD) from both the state of art and state of practice, in order to identify what are the challenges that 

hamper the success of KT in global software teams, as well as to find out what are the mitigation 

strategies that can be practiced to overcome these challenges. 

 

Objectives. The main objective of this research is to find an in-depth understanding of knowledge 

transfer challenges and mitigation strategies from both literature studies and industrial experienced 

employees. It also identifies the similarities and differences of challenges and strategies from literature 

studies and industrial experienced employees. The overall aim of this work is to provide a list of 

mitigation strategies to challenges, as guidelines to enable successful knowledge transfer in GSD. 

 

Methods. In order to fulfill the aim of the research, we collected the data through a Systematic 

Literature Review (SLR) and industrial interviews. Through SLR we found 35 articles relevant to our 

objectives. The data is extracted from those articles and conclusions are drawn. The relevant data is 

collected from databases such as Engineering village, ACM Digital Library, Science Direct, Wiley 

Inter Science, Scopus, ISI Web of Science and IEEE Xplore. We conducted 8 interviews from 8 

different multinational companies. For analyzing the data we used grounded theory and qualitative 

comparative analysis. 

 

Results. In total, 72 different challenges and 107 mitigation strategies were identified from both SLR 

and interview results. In most of the studies, KT challenges in GSD are categorized into 3Cs 

(Communication, Control and Coordination). We also came up with a different view known as 2PT 

which conceptualizes the KT challenges and strategies into Personnel, Project and Technology factors.  

 

Conclusions. In future, researchers have to focus on the personnel, project and technology factors for 

implementing an effective KT process. From a practitioner‘s view, the results can be used to identify 

critical factors for effective KT.  The challenges to KT show to what extent these results can be 

industrially applicable. 

 

 

 

 

 

Keywords: Knowledge Transfer, Global Software 

Development, Challenges, Mitigation Strategies 
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1 INTRODUCTION 
The recent advances and improvements in the communication media allows a chance for 

accessing the knowledge pool located at remote locations. These facilities are attracting 

software organizations to participate in the collaborative software development process to 

take an advantage over low wage skilled employees from all over the world [50]. This 

scenario is widely known as global software development (GSD). Even though GSD process 

is widely adopted by many organizations, the complexity involved in GSD process is 

increasing every year [25].  

 

Over the last decade (since the year 2000), the GSD phenomenon became more adaptive by 

the software development organizations, because of two main reasons. One is software 

projects are growing bigger and bigger which ultimately increases the work and personnel 

requirements on the projects [51]. Another reason is due to the immense pressures on the 

organizational maintenance costs and the limited availability of the skilled employees at 

onshore locations [52]. By acquiring GSD phenomenon, software organizations are reducing 

their costs through offshore outsourcing and offshore insourcing [52]. Organizations are 

replacing its expensive onshore employees with offshore resources. In some organizations, 

this replacement is over 60% percent [52] of onsite department. 

 

In GSD, development of large software systems involves large pool of collaborative software 

development people who need to understand and communicate over a common system. It is 

possible to have success only when the participants have a common understanding [53]. 

GSD requires constructive and analytical development methods, and the knowledge over the 

methods needs to be exchanged between different developers and stakeholders who are 

located at distributed locations [51]. 

 

Knowledge transfer (KT) among distributed organizations in alliances makes partners to 

learn new knowledge. The collaborative team acquires the new knowledge via learning from 

the partners (to combine with its own knowledge) to make themselves as one of them [54]. 

Knowledge transfer process includes different kinds of knowledge types such as technology, 

application domain, process knowledge, embodied knowledge, embedded knowledge, tacit 

and explicit knowledge [52, 55]. During the KT process, organizations may use different 

kinds of KT processes with respect to knowledge types such as structured and unstructured. 

In the similar manner KT process will be conducted between different kinds of knowledge 

levels in the organization such as KT between individuals and groups, individuals and 

organizations, groups and organizations, organizations and organizations. 

 

Even though GSD has many benefits, still organizations fail to acquire the benefits from 

GSD. Many research studies [51-53]  [56,57] show that KT process in GSD settings have 

common major difficulties, caused by organizational, time zone and cultural differences, 

coordination and communication barriers, and lack of trust between collaborators.   

 

KT has been termed as one of the most important decision making challenges (Shin et al., 

2001), and it can happen, everywhere at any time, and at different levels among groups, 

individuals and organizations [12]. Sometimes knowledge is complex and difficult to express 

and to transfer across the client-vendor interface [10]. Indifferent knowledge transfer will 

cause a greater risk to distributed teams [9]. However, knowledge transfer is much more 

difficult than the definition specifies, challenges involved in KT and its mitigation strategies 

is one of the major concerns in KT process.  Sometimes problems of misunderstandings and 

conflicts have often led to failures in successful KT. However, if we are able to manage 

challenges in a balanced manner, KT can be improved [6]. The related work has shown that 

KT has different challenges in GSD and in order to overcome these challenges, there exist 

several models, methods, approaches and some algorithms. Nevertheless, the challenges 
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proposed by one author differ from another and there is no broad coverage of all challenges 

related to KT. 

 

On the other hand, there is small number of studies focusing on vendor-side factors as well 

as client side factors individually over KT process challenges and mitigation strategies [56, 

57]. So far, there is no systematic study, which focuses on both factors. Moreover there is no 

broad coverage on KT especially in GSD perspective.  

1.1 Aims and Objectives 

The main aim of this research study is to identify the significant challenges faced in KT 

process carried out in GSD settings, and to find the strategies to mitigate those challenges. 

This can be achieved by identifying the critical challenges and mitigation strategies reported 

by literature studies and experienced employees from industrial settings. 
  

The following objectives are set to achieve the aim of our study. 

 

 Identification of challenges of KT process in GSD reported in the literature. 

 Mitigation strategies to address those challenges published in the literature. 

 Exploration of KT challenges prevalent in industry in GSD settings. 

 Industrial strategies to mitigate those challenges prevalent in industry.  

 Similarities and differences between challenges and strategies  identified from both 

literature and industrial experienced employees. 

 Suggestions and research gaps for future research. 

 

1.2 Research Questions 
To achieve the objectives, our focus on the study is to look for answers to the following 

research questions:   

RQ1:  What are the challenges and mitigation strategies of KT in GSD settings reported in 

literature?  

RQ2:  What are the challenges and mitigation strategies of KT from industrial perspective in 

GSD?  

RQ3: What are the similarities and gaps between the results from literature and industry with 

respect to challenges and mitigation strategies? 

1.3 Study Area 
Our primary focus of this thesis is on research literature and industrial settings to discover 

challenges of KT process between distributed software development teams and successful 

mitigation strategies to overcome them.  

 

What we mean by a ―challenge‖ is a difficult situation in which the effectiveness of team 

collaboration activities has dragged or at a risk of being failed. While the implication of the 

term ―mitigation strategy‖ is a tactic to address a challenge, the terms ―strategies‖ and 

―practices‖ are used in the document to be part of a mitigation strategy. 

1.4 Thesis Outline 
A structure of this thesis consists of four main parts namely introduction, research 

methodology, results and discussions. A graphical representation of thesis chapters is 

presented in Figure 1-1. Introduction part includes Chapter 1 - introduction of thesis, Chapter 

2 - background of KT process in GSD settings.  Second part research methodology includes 

chapter3 - research methods employed in this study, their design and conduction process. 

Third part results include Chapter 4 and 5 – which describes application of research methods, 
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their results from systematic literature review and interviews and their analysis. In the last 

part, discussion includes discussions over results presented in Chapter 6, and Chapter 8 

describes the conclusion and future work. 

 

 
Figure 1-1-1 Thesis Outline 

 

1.5 Glossary 
In this section, the acronyms used in the document listed below (See Table 1-2). 

 
Acronym Explanation 

KT Knowledge Transfer 

GSD Global Software Development 

SLR Systematic Literature Review 

QCA Qualitative Comparative Analysis  

GT Grounded Theory 

QDA Qualitative Data Analysis 

GSE Global Software Engineering 

SRS System Requirement Specification 

IT Information Technology 

TMS Transactive Memory System 

Cop Community of Practice 

ATC-Specs Acceptance Test Case Specification 

EA Enterprise Architect 

IBM International Business Machines 

ADP Automatic Data Processing 

CMMI Capability Maturity Model Integration 

ISO International Standard Organization 

BRD Business Require Developers 

PFM product functionality matrix 

KAT Knowledge Acquisition Team 

2PT Personnel, Project, Technological 

ID Identification 

Table 1-1 Glossary 

http://encyclopedia.thefreedictionary.com/Capability+Maturity+Model+Integration
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2 BACKGROUND 
This chapter introduces background of GSD and KT process in GSD settings.   

2.1 Global software development overview 
Global software development (GSD) is a trend, which has emerged rapidly in recent years.  

While the GSD process is increasing every year, complexity involving in GSD process is 

also increasing in parallel [25].  

In GSD settings, software development activities are carried out between geographically 

dispersed teams at distributed locations. GSD is defined as ―software development that uses 

teams from multiple geographic locations [58].‖ The GSD concept addresses the common 

software development life cycle activities among distributed teams located at geographically 

distributed locations, which are separated by contextual, organizational, cultural, temporal, 

language-wise, geographical, and political ways. Risks associated with these become a big 

coordination challenge in GSD settings [25]. Distributed collaboration modes exist for 

collaborating and coordinating the work in distributed software development settings,  for 

example “onshore outsourcing”, “offshore outsourcing”, “offshore insourcing” and 

“onshore insourcing” [62]. These terminologies for collaboration modes may vary. 

Different authors named these modes differently in literature, for example inter-

organizational outsourcing mentioned as offshore outsourcing in [59] and near shoring and 

far shoring in [60,61].  A general representation of collaboration modes [62] in global 

software development is presented in Figure 2-1-1. 
 

 
Figure 2-1-1 Different Collaboration Methods [62] 

 

Software outsourcing is one of the collaboration modes in software development in which 

some part of software development life cycle phases or processes are developed in 

collaboration with distributed teams at another location. For example, a software 

organization moves a part of software development process from one location to another 

with in same organization is called as insourcing. In contrast, if a software company moves a 

part of software development process to another company, which is located at a distributed 

location is called as software outsourcing.  
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According to [63], it is more than ten years; since, software development outsourcing 

activities have started. However, software organizations are still facing problems in coping 

with global software development scenario. Still offshore software development is an 

emerging business strategy, because of the perceived chances of high quality software 

development and large labor force availability at low wages on distributed locations. 

Software outsourcing is a contract-based work sharing between client and vendor 

organizations in which a client(s) provide contracts for some parts of its software 

development activities to a vendor(s) [64, 65].  

2.2 Knowledge Transfer 
 

Knowledge transfer (KT) has become not only an important topic of conversation, but more 

importantly a key focus in business and industry. Knowledge transfer is explained as the 

„„unidirectional exchange” of knowledge, generally with a clear idea and geared towards a 

specific receiver [9].There are many definitions for knowledge transfer. According to 

Bresman et al., Makino and Delios, Wang et al., the term KT mainly refers to the delivery or 

passage of information and knowledge skills among members; this can be done through a 

systematic exchange [1]. 

 

According to [2], KT is the process by which knowledge of one actor is obtained by another. 

Several scholars, most notably Lind and Seigerroth [2], Argote and Ingram [2], Hendricks, 

Kalling, Lind and Persborn [2], Bender and Fish [2], Albino et al. [2]argue that “the method 

of KT is the distribution of knowledge from one individual or group to another individual or 
group within the organization or between organizations” [2]. The idea of KT has been 

mostly used in the fields of organizational progress, and organizational learning. KT has 

been identified as one of the most significant managerial challenges [Shin et al., 2001,] KT 

can occur at any time and at various levels among organizations, individuals and groups. 

According to [Davenport and Prusak 1998] transfer is defined as: 

 

(Transfer = Transmission + Absorption and Use). This implies that significant perspective of 

KT is to transfer the knowledge to a specific location where it is needed, and then it is more 

likely to be used [12]. 

 

2.2.1 Knowledge transfer process and methods 
 

Knowledge transfer is usually an iterative process among knowledge receivers and 

knowledge senders. The flow of knowledge from a sender to recipients get accumulated in a 

pool of external knowledge that is related to the knowledge sender‘s competency to cause 

the knowledge receivers to know and grasp the transferred amount of knowledge [13]. 

 

According authors [14], knowledge transfer processes is defined as „„information possessed 

in the mind of individuals, (usually it is personalized information that may or may not be a 
new, accurate, useful or unique) related to ideas, procedures, concepts, facts, interpretation, 
observations and judgments‟‟ [14] Knowledge transfer is divided into two major groups: 

structure knowledge transfer and unstructured knowledge transfer. Generally structured 

knowledge transfer is a process of transferring knowledge through formal means and it is 

transferred in a planned manner. Whereas unstructured knowledge transfer is not planned in 

a proper manner and it is an informal transfer of knowledge [14]. There are two major ways 

to transfer knowledge such as explicit knowledge transfer and implicit knowledge transfer. 

Usually explicit type of knowledge can be expressed in the form of numbers, words and can 

be shared through data, specifications and scientific formulae. Explicit type of knowledge 

can be codified and transferred in an easy manner [12]. The most formal way of explicit 

knowledge transfer is through documentation, interviews and through training. On the other 
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hand implicit knowledge transfer is an informal way of transferring knowledge such as 

coaching to team members, community of practices, mentoring, and storytelling [9]. 

 

2.2.2 Significance of knowledge transfer 
 

KT has much significance in global software development (GSD). Its importance has 

developed in recent decades. KT plays a vital role in IT outsourcing environments, with the 

aid of KT clients and vendors are able to maintain an effective outsourcing relationship over 

time. Mover over successful transfer of technical knowledge can have a significant impact 

on the client‘s IT use and organization [11]. 

 

On one hand, KT assists in improving the business process by acquiring and sharing business 

requirements, KT facilitates to eradicate the communication gap and the fear of losing one‘s 

unique value [3]. KT is a crucial success factor for different activities within an enterprise. 

Progress in information technology has created new means of KT. Innovations such as 

Internet, software‘s like Lotus Notes, Citrix web mail, and intranets all hold the potential for 

increased efficiency for transferring knowledge. Nevertheless, technology alone cannot 

resolve the complex problem of KT; organizational structures and practices must facilitate 

and motivate transfers [5].   

2.2.3 Challenges of knowledge transfer 
 

One of the biggest challenges in KT is, if knowledge possessor does not know how to 

transfer knowledge to recipients, then this leads to decrease in the efficiency and 

effectiveness of knowledge transfer. For example if knowledge holder not able to specify 

correctly and communicate precisely what they want to transfer, then this leads to 

misinterpretation and distortion in knowledge transfer. Moreover, if knowledge sender does 

have a sufficient capability to transfer knowledge and if knowledge receiver might not able 

to fully understand the transferred knowledge that makes transferring knowledge more 

difficult [13].  

 

In 2008, the authors A. Ahmad et al [74] did a literature review to describe the significance 

of knowledge management in GSD, and it‘s Importance in overcoming the Challenges of 

Requirements Understanding in GSD. For this purpose, authors conducted a literature review 

study along with interviews in two industries. The aim of their study is to concentrate the 

knowledge management challenges and mitigation practices for understanding the 

requirements in GSD. The authors [74] described about six major challenges in their report 

such as Culture differences, Geographic dispersion, Loss of communication richness, 

Coordination breakdown, Loss of team-ness and Time zone differences. However, authors 

[74] only validated the severity level of the above-mentioned challenges from two 

companies‘ perspective. They did not find new challenges and mitigation strategies from 

industrial perspective. Moreover, the authors performed only qualitative research in their 

study they did not cover the quantitative studies in their report. Furthermore, the authors did 

consider very few specific challenges from research literature. They did not differentiate the 

challenges and best practices with respect to knowledge sharing and knowledge transfer 

individually.  

  

In 2010, Frank Salge [7] presented a paper on current status of KT in GSD. In his paper, the 

author proposed a new methodology to overcome KT challenges based on tools and 

assessments. Frank Salge [7] mainly focuses on quality gates, but this paper needs further 

work on challenges that arise between onshore and offshore teams during KT. In the year 

2010, Stefanie Betz [8] conducted a research study in KT that mainly focuses on problems of 

KT such as communication, trust, time zone differences, lack of proper documents in IT 

offshore outsourcing projects. She did not focus on all the challenges that arise during KT 
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especially in GSD and he mainly focus on IT offshore outsourcing and there is no scope of 

covering On-shoring and the study has several limitations like they conducted a small 

number of interviews that mainly focus on senior management level from German clients. 
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CHAPTER 3: 

RESEARCH 

METHODOLOGY 
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3 RESEARCH METHODOLOGY 
 

In this section, we describe the research methodology used in our thesis. It consists of two 

sections: research design and research methods.  

3.1 Research Design 
 

The research design consists of three phases: 

 

 Phase I: In this phase we conducted a Systematic Literature Review (SLR) by 

following the guidelines provided by   Kitchenham [15]. Our research area is mainly 

focused on KT challenges and mitigation strategies in GSD so we extracted the 

relevant data from existing research papers. The ‗relevant‘ refers to the related data 

gathered from both literature and interviews. In order to analyze the collected data, 

we followed the Grounded Theory (GT) approach proposed in [17] [19] [22] [72]. 

We studied the collected data qualitatively using Grounded Theory and then 

quantitatively by using basic statistics. After evaluating the data thoroughly we find 

the mitigation strategies for research question RQ1 from literature perspective. 

 In Phase II: Based on the results obtained from the phase I, we conducted semi 

structured interviews with industrial personnel. We conducted the semi-structured 

interviews by grouping both unstructured and structured questions. The data that is 

obtained from Industrial perspective were are analyzed thoroughly by using 

Grounded theory Proposed by Strauss and Corbin  [17] [19] [22] [72]. We studied 

the collected data qualitatively using Grounded theory and then quantitatively by 

using statistics. After evaluating the data methodically we find the mitigation 

strategies for research question RQ2. 

 

 In Phase III: After collecting the data from systematic literature review and 

interviews, in order to identify the gaps and similarities in the collected data for 

research questions RQ1 and RQ2, we used the comparative analysis method [16]. 

After applying the comparative analysis method we explore the answer for RQ3. 

Finally, we proposed a final set of challenges and mitigation strategies from both 

literature and industrial perspective seen in Tables [6-2] [6-4]. 

 

 
  Figure 3-1-1 Research Design 
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3.2 Systematic literature review 
 

We have used a Systematic Literature Review (SLR) process provided by Kitchenham [15], 

and it is used as main approach for data collection because a SLR is ―a way of identifying, 

review and interpreting all existing research, that is relevant to a particular research question, 

or a specific research area, or phenomenon of interest‖ [3]. Moreover SLR provides a 

structured and repeatable methodology that helps reducing researcher‘s biases. According to 

Kitchenham [15], the main phases of SLR are:  

   

 Planning the review – in this phase we define a SLR protocol. 

 Conducting the review –after defining a review protocol we identify the primary 

studies, data extraction and data synthesis is done in this phase.  

 Reporting the review – In this phase SLR is documented and results are presented. 

3.2.1 Interviews 
 

Software process mainly relies on human observances and decisions from experienced 

persons [18], so for this type of study, interviews are the best way for collecting relevant 

data. We can use surveys as an alternative method, but surveys are controlled set of 

questions which are always be in one sided view[20] and also need a lot of time to conduct. 

The key motivations for choosing interviews are, usually interviewer can conduct interviews 

through one-on-one discussion between an interviewer and an individual, in some cases 

interviews can be conduct through communication media [20]. The purpose of interview is 

to gain detailed information on a specific topic through semi structured discussion. There are 

three types of interviews:  

3.2.1.1 Structured 

Generally structured interviews are used for large samples of data collection. In structured 

interviews the interview questions are fixed and are asked in a systematic order. Interviewer 

does not provide detailed explanation beyond repeating the question. This type of interview 

is the most controlled type of interview [20].  

 

3.2.1.2 Unstructured 

 

While conducting unstructured interviews, the interviewer has a clear plan, but has a 

minimum control over how the respondent answers. This type of interviews is most suitable 

when researchers have a great deal of time to spend with the community they are studying 

[20].  

 

 

3.2.1.3 Semi-structured 

 

In a semi-structured interview, both open-ended and close-ended questions are framed. The 

purpose of semi-structured interviews is to gather the required information and at the same 

time allows collection of new information through detailed conversation [20].  

 

We chose the semi-structured type of interviews, because structured type of interviews are 

suitable for gathering quantitative type of data and unstructured interviews are more costly to 

use frequently [21]. The semi-structured interviews are the most suitable format for 

conducting qualitative research (and sometimes called as ―moderately scheduled‖). Semi-

structured interview aids in gathering new information about the topic [21]. We planned 

interviews based on SLR results. The tools used for conducting interviews were Skype, VoIP 
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and emails. The complete process of designing interviews is discussed in Chapter 5 and the 

results are discussed in section 5.3 and 5.4. 

 

3.2.2 Data Analysis method 

There are different methods for Qualitative Data Analysis (QDA) such as Constant 

Comparison/Grounded Theory, Narrative, Typology, Taxonomy [70] etc. A Grounded 

Theory is a set of unified theoretical hypotheses, scientifically generated to produce 

theoretical data about a fundamental area [32].  According to [32] the method has 
application for both qualitative and quantitative data. Although the method looks easy in 

concept, implementing grounded theory research can often be confusing in practice [17, 19, 

32]. 

  

What confuses most novice Grounded Theory researchers is there are not a single one, but at 

least three similar, yet different research methods that claim the name Grounded Theory. 

Initially, Glaser and Strauss proposed GT, and it was published in the book, ―The Discovery 

of Grounded Theory‖ [32]. Later other variants of grounded theories were developed. This is 

because, it was initially proposed by two authors Glaser and Strauss, later the divergence 

between the authors lead to develop two variants of GT.  The major differences between 

them are in the roles of Deduction, verification and induction and ways of their data coding 

style [71]. 

The very primary GT proposed by Glaser and Strauss (1967) and Glaser divergence of GT 

(1978) are primarily remained as earlier interpretations of GT, such as categorizing of data, 

relying with narrow empiricism over extracted data, and analyzing the data [73]. Later 

Strauss considered ways to reinforce and proceduralized GT with the help of his co-author 

Juliet Corbin and published Basics of Qualitative Research in 1990 [17] [19] [22] [72]. Later 

the author Kathy Charmaz did a significant work to explain some historical developments 

and epistemological uncertainties involving while implementing GT by publishing 

Constructing Grounded Theory [22]. 

Most software engineering researchers using Grounded Theory tend to mention Strauss and 

Corbin [17] [22], likely selecting Strauss and Corbin‘s more structured and proceduralized 

method to analysis [17] [19] [22] [72]. Even though there exits different flavors of GT, we 

also followed Strauss‘s divergence GT. The main motivation behind this is Strauss provided 

a clear structured procedure for grounded theory based on three levels of coding i.e. Open, 

Auxiliary & Selective Coding. This way of GT is easy to understand whereas Glaser‘s 

paradigm is theoretically less structure and bit difficult to apply over qualitative data analysis 

[32]. Moreover, Strauss‘s way of GT starts with open coding process, which assists 

researchers to follow some structure on their analysis process over large theoretical data [17] 

[19] [22] [72]. So, we have followed the Strauss‘s way of GT [17] [19] [22] [72]. 

  

Although we used Strauss and Corbin‘s variant of GT, from hereafter, we just mentioned it 

as GT in our document. The details for conducting grounded theory were discussed in the 

chapters 4.2 and 5.2. 

 

3.2.3 Grounded Theory 
 

 

The following section describes the motivation for choosing the Grounded Theory as the 

main qualitative data analysis method. 
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The key motivation for choosing the Grounded Theory is that it supports theory development 

about the relevant aspects, influencing the specificity of a situation, a group of people or 

companies [32, 48] and it mainly focuses on describing the methods of qualitative sampling, 

data collection and data analysis. The overall goal of our data analysis is to approach the 
problem of complexity and ambiguity in the data with an open mind and to look for trends 
and patterns in the qualitative data. i.e., whenever we want to know how employees manage 

their context of a problematic situation and about the process of how people understand and 

deal with what is happening to them through time and changing circumstances. Grounded 

theory is the best way to answers to those types of studies. For an exploratory study like our, 

grounded theory enables us to start from general research questions and refine the questions, 

and instruments, as the study progresses in sequential manner [23, 24]. Grounded theories 

primarily focus on understanding how people resolve problems that are of concern to them 

and what strategy they used to overcome them [22]. As mentioned in the research question 

RQ2, we primarily focused on KT challenges and mitigation strategies from company‘s 

perspective and since software development is labor-intensive and software process mainly 

relies on human observances (i.e. human decisions through interviews), so grounded theory 

suited well for our thesis.  

 

Grounded theory is also popular for its application to human behavior [18]. Moreover 

grounded theory will establish strategy for conducting an inductive, theory-generating 

research process [18].  

 

For systematic literature studies like ours, grounded theory aids to form a structured way of 

process through sequential coding. GT is the best method to analyze qualitative data 

sequentially through step-by-step coding stages. Those aspects motivated us to select GT as 

the main qualitative data analysis method. On the other hand, there are a few situations 

where we need to make analysis of data through quantitatively; moreover, analysis often 

becomes meaningless without a numerical data analysis [35]. So in our thesis basic statistical 

analysis techniques are used to evaluate the results that are obtained through empirical 

studies, i.e., interview results. A rational expansion of this work is to statistically inspect the 

total number of KT challenges and Mitigation strategies from companies‘ perspective.  

Nevertheless, in software engineering, a mix of both technical and human behavioral aspects 

lends itself to blend both qualitative and quantitative methods [21]. 

. 

3.2.4 Comparative Analysis 
 

A comparison process is one of the important parts in a research work. A comparative 

technique with systematic and logical perspective will let the researchers understand and 

generalize the similarities and differences between entities and to develop a model, which 

represents a possible correlation among the entities [68, 69]. Qualitative Comparative 

Analysis (QCA) is a technique that can suitably be applied over such type of problems [68].  

  

The general methodology in QCA involves taking one selective entity or a specific group of 

data, or a specific set of ideas, and comparing it with some other entities to determine their 

common and uncommon characteristics [21, 35]. The main purpose of using the comparative 

analysis is to identify commonalities and differences between entities. As mentioned in the 

objectives, one of the objectives is to study and explore the commonalities and dissimilarities 

in challenges and mitigation strategies of KT process in GSD settings collected from both 

literature review and interviews. Hence, QCA was chosen for our study. 

. 
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4 SYSTEMATIC LITERATURE REVIEW 
 

In order to find the answer for research question RQ1 we followed the systematic literature 

review guidelines proposed by Kitchenham [15].  A review protocol is used to extract data 

from academic databases. The detailed process and preliminary results are explained using 

review protocol through a step-by-step process. 

4.1 SLR Conduct 
 

The main aim of our systematic literature review is to identify the KT challenges and 

mitigation strategies from literature.  According to Kitchenham [15], the review process 

consists of three main phases: planning, conducting and finally reporting the review. In 

sections 4.1.1, 4.2.1, & 4.3.1, a detailed explanation is provided. 

4.1.1 Planning the review 
 

The review protocol provides a detailed explanation about the planning phase, which 

includes search strategy, deriving the search terms, search process, study selection criteria 

and procedures for inclusion and exclusion, selecting primary sources, quality assessment, 

data extraction and data synthesis. 

4.1.1.1 Search strategy 

The search strategy is explained through following steps. 

 

Step1: Search keywords are framed using research questions.  

Step2: Use the search string in the academic databases shown in Table 4-2. 

Step3: Examine the search results against selection criteria. 

Step4: Refine the search keywords and repeat the entire search again, if search results cannot 

fulfill step 3. 

Step5: If the search keyword matches, we upload all the articles in Zotero for removing 

duplicates as shown Figure 4-1-1. 

4.1.1.2 Deriving the search terms 

 

We constructed the search terms based on three steps: 

 

First, the key words of each research questions were classified according to the PICOC 

format. We noted that, in our research question it contains only Population, Intervention and 

Outcomes. The following details of the population, intervention, outcomes will form the 

construction of suitable search terms as recommended by Kitchenham [15].  

 

Population: We considered ―global software development‖ and its synonyms as our 

population.  

Intervention: We considered ―knowledge transfer‖ and its synonyms as the intervention. 

Outcomes: Our main focus in this research is to find the challenges and mitigation strategies 

of knowledge transfer in global software development. So, we considered challenges and 

mitigation strategies as outcomes. 

 

In the second stage we find the alternative spellings and synonyms related to our questions 

and verify the keywords in relevant papers. Finally the search terms are constructed by 

joining the synonyms with OR operators and each elements of the PICOC structure using the 

AND operator as shown in Table 4-1. We also used a wild cards like ―*‖. 
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Example for a search string formation based on a PICOC structure is given below: 

 

RQ1:  What are the challenges and mitigation strategies of KT in GSD reported in 

literature?  

 

First Step: PICOC Structure 

 

 Population: Global Software Development, 

 Intervention: Knowledge transfer 

 Outcome: challenges, mitigation strategies 

Context and Comparison are not relevant in this work. 

 

Second Step: Synonyms  

 

Population: ("global software development" OR "collaborative software development" OR 

"global software engineering" OR "distributed Software development" OR "distributed 

software engineering" OR "offshore software development" OR "offshore software 

engineering" OR "geographically distributed software development" OR offshor* OR 

"software outsourcing" OR "software outsource" OR "globally distributed software 

development" OR "offshore outsourcing" OR "Dispersed teams"  OR "distributed teams" OR 

"virtual teams" OR "globally distributed work" OR "global software teams" OR outsour*) 

 

Intervention: ("knowledge transfer" OR "knowledge shift" OR "knowledge exchange" OR 

"knowledge distribution" OR "tacit knowledge" OR "explicit knowledge" OR "knowledge 

transfer process" OR "knowledge flow" OR "organizational knowledge transfer" OR 

"knowledge acquisition") 

 

Outcome: (risk* OR challenge* OR tool* OR method* OR Problem* OR challeng* OR 

barrier* OR "best practices" OR model* OR techniq* OR strateg* OR approach* OR 

process* OR solution* OR obstacle* OR "risk analysis" OR effect* OR "risk factors" OR 

selection* OR mechanism* OR assesment* OR "evaluation process" OR practice* OR 

mitigat*) 

 

 

Third Step: Use the Boolean operations AND & OR & wildcards to combine major terms 

from population, intervention and outcomes.  

 

Search String 1 Database 

(("global software development" OR "collaborative software 

development" OR "global software engineering" OR "distributed 

Software development" OR "distributed software engineering" OR 

"offshore software development" OR "offshore software engineering" 

OR "geographically distributed software development" OR offshor* OR 

"software outsourcing" OR "software outsource" OR "globally 

distributed software development" OR "offshore outsourcing" OR 

"Dispersed teams"  OR "distributed teams" OR "virtual teams" OR 

"globally distributed work" OR "global software teams" OR outsour*) 

AND ("knowledge transfer" OR "knowledge shift" OR "knowledge 

exchange" OR "knowledge distribution" OR "tacit knowledge" OR 

"explicit knowledge" OR "knowledge transfer process" OR "knowledge 

flow" OR "organizational knowledge transfer" OR "knowledge 

Compendex/Inspec, 

Science Direct, ISI 

Web of Science, 

ACM Digital 

Library, Wiley Inter 

Journal Science, 

Springer Link 
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acquisition")) AND (risk* OR challenge* OR tool* OR method* OR 

Problem* OR challeng* OR barrier* OR "best practices" OR model* OR 

techniq* OR strateg* OR approach* OR process* OR solution* OR 

obstacle* OR "risk analysis" OR effect* OR "risk factors" OR selection* 

OR mechanism* OR assesment* OR "evaluation process" OR practice* 

OR mitigat*) 

Search String 2 Database 

(("global" OR "distributed" OR "collaborative" OR "offshore" OR 

outsourc* OR "geographically distributed" OR "virtual" OR "dispersed" 

OR "offshore software") AND (software development OR software 

engineering OR team)) AND (("knowledge" OR "tacit knowledge" OR 

"explicit knowledge") AND (transfer OR "information" OR distribution 

OR flow OR acquisition)) AND (risk* OR challenge* OR tool* OR 

method* OR Problems OR challenges OR barriers OR "best practices" 

OR models OR techniques OR strategies OR approaches OR process OR 

solutions OR obstacles OR selections OR mechanisms OR assessment 

OR practice OR mitigation OR "risk factors" OR "evaluation process")  

IEEE 

Table 4-1 Search string 

4.1.1.3 Search process 

 

After constructing our final search string, we found one limitation. Our search string was 

long, so we realized that it was not possible to use the same search string for IEEE Xplore. 

Therefore, we truncated a few operators and we re-aligned a few keywords and we changed 

the format for IEEE Xplore, and modification is important to access the articles from IEEE 

database. Nevertheless we put every effort to maintain the search strings used were logically 

and semantically same and whole keywords remain unchanged for all databases. 

 

Initially our main aim is to search for primary sources in electronic databases using search 

strings defined in Table 4-1 

 

According to Kitchenham guidelines [15], to advance in a broad view over our research, 

broad range of electronic databases have to consider for avoiding bias. We included 

technical reports, conference proceedings, journal and workshops. In the study [25], D. 

Smite et al. used seven scientific libraries in software engineering to find out the empirical 

evidence in GSE. As our research work is also under GSE domain, so it motivated us to 

consider those scientific libraries for our research work. 

The following electronic databases are used for our thesis work as shown in Table 4-2 

 

No of data bases Article Databases 
1 IEEE Xplore 

2 Engineering Village 

3 Science Direct 

4 ISI Web of Science 

5 ACM Digital Library 

6 Wiley Inter Journal Science 

7 Springer Link 

Table 4-2 List of Databases used for searching. 
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According to D. Smite et al. [25], the selected databases cover most relevant conferences, 

journals and workshops proceedings, which were published within software engineering 

domain. By searching in these databases, the search may results with overlapping among the 

papers; so we used Zotero tool to remove duplications. We mainly focus on topics like 

software engineering, information and software technology and computer science. 

  

4.1.1.4 Study selection criteria and procedure for inclusion and exclusion 

 

Inclusion criteria 

 

The articles published before the year 1999 were not included in our study. The main motive 

behind this selection was the articles published before 1999 were not so relevant to our 

study. According to D. Smite et al. [15], in their research work she mentioned that GSE is 

not an outcome of globalization before Twenty-first century. Accordingly, they considered 

the articles published after the year 2000 for their research work. As our research work is on 

challenges and mitigation strategies of Knowledge Transfer in Global software development, 

we also considered the articles published after 1999 as most relevant studies to our research 

work. 

 

Inclusion criteria are performed based on our research questions and the following checklists 

were considered. 

 
# Complete Inclusion Criteria Details 

1 Full –text studies were included. 

2 Studies limited from year 1999- 2011(March). 

3 Studies‘ language considered: English. 

4 Studies should be cross-reviewed by other researchers. 

5 Studies should be in global software development domain. 

6 Studies that describe knowledge transfer challenges or mitigation 

strategies. 

Table 4-3 Inclusion criteria 

 

Exclusion criteria 

 

The following criteria were used to determine which piece of literature found by the search 

term will be excluded. 

 

# Complete Exclusion Criteria Details 

1 Study is related to knowledge transfers without global 

software development. 

2 No full text available. 

3 Studies not relevant to the research questions. 

4 Articles excluded after March 2011. 

Table 4-4 Exclusion criteria 

 

Selecting primary sources 



  25 

 

The final selection process for primary studies was done carefully by reviewing all articles 

more than twice. The inclusion and exclusion criteria are shown is Table [4-3] [4-4]. Finally, 

we identified 35 primary studies as shown in References 8.1 and the related information is 

presented in Appendix 9.3. 

4.1.1.5 Quality assessment 

 

We performed the quality assessment at the time of data extraction of primary studies. The 

purpose of quality assessment is to make a decision regarding overall quality of our primary 

studies, the inclusion criteria and scoping of the systematic literature review. 

  

Quality assessment mainly guides the analysis of research questions as stated in Section 1.2. 

In quality assessment we included quality criteria check lists as shown in Table 4-5. Some 

challenges measured in order to evaluate the quality of our primary studies, and each of the 

studies that passed all the filters applied during the selection strategy was included.  

 

# Quality Assessment Checklist 

QA1 Is the area of research paper relevant to 

our research? 

QA2 Is there any description of knowledge 

transfer risks or challenges in global 

software development in the research 

papers? 

QA3 Does the research article clearly specify 

research methodology related to our 

research study? 

QA4 Are the results of the research relevant for 

our study? 

QA5 Has the approach validated? 

Table 4-5 Quality assessment checklists 

 

 

During data extraction process, we assess the quality of each article with the help of quality 

checklists as shown above. We assessed the quality of article as high, medium and low 

related study, according to the number of checklists scored.  If the article satisfied the 

Quality assessment checklist, then we scaled it as one (1). If the article partially satisfied the 

Quality assessment checklist, we scaled it as 0.5. If it did not satisfy the quality checklist, we 

scaled it as zero (0). We considered the articles quality as high if it scored above 3, medium 

if it scored 3, low if it scored below 3.  The results of the quality assessment criteria provided 

in Appendix 9.6. 

4.1.1.6 Data extraction 

Previously we explored the articles based on abstract and conclusion. But, after facing some 

conflicts with not well structured and lack of information from abstracts and conclusions, we 

decided to refine articles based on full-text and finally we acquired 35 primary studies. Out 

of 35 primary studies, 22 were journals and 13 were from conferences. MS Excel was used 

for data extraction. The data extraction was divided into general information, specific 

information and specific attributes. General information consisted of publication, date of 

review, title, reference, publication database, critical factors such as: factors that are focused 

on knowledge transfer in GSD. Specific information included methodology such as 

industrial experience, case study, interviews, survey etc. And finally specific attributes were 
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recorded as problem area, challenges highlighted, proposed mitigation strategies and validity 

threats. 

4.1.1.7 Data synthesis 

Data synthesis is the process of collecting and summarizing the outcome from the primary 

studies [25]. In order to answer the research questions data extracted from the primary 

studies were analyzed qualitatively and quantitatively.  

4.1.2 Conducting systematic literature review 
 
The review process was conducted according to the guidelines proposed by Kitchenham 

[15], This section describes the intermediate result of the systematic literature review such 

paper retrieval, basic and detailed selection criteria, quality assessment results and data 

synthesis. 

4.1.2.1 Papers retrieval 

All articles were retrieved at most carefully and peer reviewed twice. While framing search 

string we took guidelines from librarian, and all articles were retrieved based on search string 

defined in Figure 4-1 We took seven major databases for our studies that covers most of the 

journal and conference papers. Initially we got a set of 3194 articles and after refining the 

articles based on electronic databases criteria (by removing the duplicates, applying the year 

limit 1999-2001 (March), selecting the English language articles) finally we got 3034 

articles. Out of them 1322 were journals and 1712 are conferences. After refining all articles, 

35 papers were selected as primary studies. 

4.1.2.2 Basic selection criteria 

 

Initially we applied our search string in all electronic databases and we imported those 

papers into Zotero library where all the duplicates were removed by using duplicate removal 

feature of Zotero. We removed duplicate articles in Zotero by considering selection criteria 

like paper title, type of paper, publication year, data base publication, author names (shown 

in Figure 4-1-1). And this was followed by a series of manual checks and finally we ensure 

that there were no more duplicates remaining in the initial list of articles.  

 

After removing all the duplicates, we downloaded the articles names and their references in 

word document. After applying a basic selection criterion i.e. removing duplicates from 

Zotero we got a set of 2306 articles from all seven databases. 

 

 
Figure 4-1-1 Removing Duplication using Zotero 

 

Based on the above format we removed all the duplications and imported the refs into a 

separate folder. We refined papers based on title, creator, type, year, publication and library 
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catalog. In the above example paper "24-hours knowledge factory: Using Internet technology 

to leverage spatial and temporal separations" (highlighted) is found in on both ISI Web of 

Knowledge and Engineering village data bases, so we removed one duplication and we 

selected unique article. All this process is done with at most carefully and peer reviewed two 

times. 

4.1.2.3 Detailed selection criteria 

 

After removing duplicates, a set of 2306 papers selected. After that, authors refined those 

articles based on article titles. In this refinement process, both authors sit together side by 

side on the same computer and then both authors discussed on each article title to select the 

relevant articles. If the article title related to our research topic then authors included that 

article, otherwise they excluded. After excluding papers based on title, 961 papers selected. 

The selected 961 articles were again refined based on abstract and conclusion. In this 

process, both authors sat together and started reading abstract and conclusion. If the articles 

are relevant to our research study, we included those articles and we excluded the irrelevant 

articles. The authors mutually judged on each inclusion and exclusion of article. Two 

hundred and seventy two (272) articles selected finally, in those 272 articles, Forty-five (45) 

were of no full text availability, so finally a set of 227 articles selected. 

 

In the next stage, we shared those 227 articles equally and we applied detailed inclusion and 

exclusion selection criteria over them. However, we crosschecked our selection twice by 

exchanging our results. The detailed inclusion and exclusion criteria checklists are presented 

in Table 4-3, 4-4.  After applying inclusion and exclusion criteria, finally, Thirty-five (35) 

most relevant articles selected as primary studies. 

4.1.2.4 Articles summary 

The below Table 4-6 shows the detailed number of articles that are refined in each stage of 

our selection criteria 

 

# Databases papers 

found 

Unique 

papers 

Title 

Review 

 

Abstract/ 

Conclusi

on 

Review 

Full 

Tex 

Review 

Inclusion/

Exclusion 

criteria 

1 IEEE Xplore 1401 1401 421 59 53 8 

2 Compendex/Inspec 325 274 119 47 32 10 

3 Science Direct 547 498 165 28 22 4 

4 ISI Web of Science 63 63 27 19 18 0 

5 ACM Digital 

Library 

163 163 73 31 29 4 

6 Wiley Inter Journal 

Science 

97 93 36 17 14 3 

7 Scopus  598 542 120 71 59 6 

 Total 3194 3034 961 272 227 35 

Table 4-6 Number of studies 

 

                                  

  The review process is shown in Figure 4-2. 
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Figure 4-2 Review Process 

4.2 Data Analysis 
 
After extracting the data from systematic literature review we analyzed the data, for 

analyzing the data we are using Grounded Theory (GT). The basic thought of GT approach 

is to read (and revise) a textual data (such as a quality of field notes) and determine or label 

the variables (called group, concepts and properties) and their interrelationships [17, 18, 19, 

32]. 
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Figure 4-3 Grounded Theory 

4.2.1 Open coding 
 

Open coding is a part of the analysis and is concerned with identifying, naming, categorizing 

and describing the events found in the text., i.e., the researcher structure categories of 

information about the incident being studied from the initial data gathered and all open codes 

have as much as close meaning to the raw data [17, 19, 32]. In open coding stage we got 

over all 98 open codes from systematic literature review and those are related to knowledge 

transfer challenges and mitigation strategies.  

4.2.2 Axial coding 
 
Axial coding is the process of relating codes (groups and properties) to one another, via a 

grouping of inductive and deductive thinking. Axial coding involves gathering of open codes 

together, i.e., constraining of similar open codes in to respective axial coding. This type of 

coding is useful to shorten the process rather than looking for entire relations [17, 19, 32]. 

Axial coding‘s aid to explain the situation more accurately and completely.  We categorized 

over all open codes into 29 axial codes. These axial codes are also known as concepts.  

 

 

4.2.3 Selective coding 
 

Selective coding is the procedure of choosing one core category and relating all further 

groups to that category (the combination of the group emerging from the axial coding) [17, 

19, 32]. The critical idea is to develop a single action around which all everything else is 

cover.  

 

After analyzing 29 axial coding we group into three major categories (Personnel factor, 

Project factor, and Technology factor). 

 

Table 4-7 below shows the data analysis codes for our SLR. 

 

Coding stage Total Number of Codes 

Open coding 98 

Axial coding 29 

Selective coding 3 

Table 4-7 SLR coding stage 
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The following example provides a detail understanding on framing an open, axial and 

selective coding. Here we are considering a textual data from systematic literature review. 

 

Data X: “…….during knowledge transfer process one of the key problems identified was the 

participant‟s willingness to say yes to everything even when they did not understand what 
had been presented. A respondent in this research stated “I asked where people worked and 

these two guys worked in technology X and I thought they were experts in technology X they 
had worked there for the last two years.  It turned out they knew very little about it…‖ [P14]. 
 

Data Y: ―…In this article, A major challenge to KT can exist because knowledge source may 
fear the loss of control or ownership, so knowledge sender may be reluctant to devote time 
and resources to the transfer of knowledge....‖ [P4]. 
 

From Data X we analyzed that employees are not able to understand the provided knowledge 

transfer and even though they do not understand the provided KT as they are saying ‗YES‘ 

to everything and this challenge is a major challenge during knowledge transfer process and 

we noted that it is solely related to persons‘ capability. So for this inference we gave open 

code as ―Willing to say YES even though no knowledge gained. 
 
The Data Y is a taken from another article and from this article we noted another challenge 

that during knowledge transfer process, knowledge sender is reluctant to transfer his 

knowledge to the team members. And we noted that this challenge is solely related to 

personal attribute so for this inference we gave open code as “Client reluctant to transfer 

information.” 

 

Moreover, the above two challenges were dealing with persons capability and his behavior 

so we group this concept into ―Personal Attribute‖.  Moreover this concept was again re-

grouped into general category as ―Personnel‖ factor. 

4.3 SLR Results 

4.3.1 SLR quantitative observations 

 
After collecting the data from literature review, the data is analyzed quantitatively [49]. A 

quantitative data analysis method does not rely more on interviews, observations and focus 

groups but is much more focused on gathering and scrutiny of numerical data and statistics. 

A qualitative research method mainly depends upon interviews and case studies.  

4.3.1.1 Characteristics of primary studies 

 

Figure 4-4 shows the statistical information about the number of articles selected for primary 

studies. This statistical analysis gives information about the research studies that have been 

conducted during the period of 1999-2011(March).  Through quantitative analysis we inspect 

that in the year 2003-2007 there is less research on knowledge transfer in GSD so we find 

only 7 articles, however in the year 2008-2010 researches started gradually and number of 

papers increased and the highest number of papers i.e. 26 papers were found from the year 

2008 to 2010. We limited our search to 2011(March) so we find only one relevant article in 

the year 2011. 
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Figure 4-4 Primary Studies with respect to Publication year 

4.3.1.2 Research methodology 

A statistical analysis is performed on primary studies for reviewing the research 

methodology; Figure 4-5 demonstrate the percentage of research strategy for each study. Out 

of 35 articles 23 articles are of case studies, 5 surveys, 3 interviews, 3 Industrial experience 

articles and 1 technical report paper. Details about research methodology are shown in 

Appendix 9.3. 

 
Figure 4-5 Primary studies with respect to their research methods. 

4.3.1.3 Quality of primary studies 

In order to study the quality of primary studies we conducted the quality assessment as 

shown in Table 9-5. We assigned numbers to each point in the checklist.  If the paper 

satisfied one point in the checklist, we assigned ‗1‘ and if the paper satisfied the all the 

points in the checklist we assigned High Quality: 5. this quality is assigned based on number 

of points of checklist satisfied by the paper. In the Figure 4-6 we mention the quality of 

primary studies.  

. 
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Figure 4-6 Primary Studies with Respect to Quality 

 

4.3.2 Qualitative results 
 

 

Successful delivery of project to clients is an important factor in global software 

development. The success and failure of organization depends on three factors Personnel, 

Project and Technology. In order to study these factors we collected the data from systematic 

literature review and then analyzed the data using qualitative data analysis method. 

4.3.2.1 Categorization of factors 

 

In this thesis based on extracted data from systematic literature review, we characterized the 

data into three main factors: Personnel factors, Project factors and Technology factors. 

4.3.2.1.1 Personnel factors 

The success of a software development projects depends on personnel factors [39]. The 

personnel factors are the factors that reflect on characteristics of individual employees who 

are involved in the global software development and these factors usually consider person 

related challenges and individual capabilities of employees [38]. Most of the personal factors 

are related to human talents and their skills [40]. Individual skill development is important 

for any success, so the challenges that are related to human capabilities and individual 

behavior such as language challenges, personal attributes, trust between employees etc. are 

related to personnel factors. 

Project factors According to Ebert [41], project knowledge is the knowledge about project 

requirements, project budget, proper project delivery timing, project resources, milestones 

and project task [41]. 
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A project factor describes certain characteristics of a project such as project management and 

organization, development constraints, working conditions, staff turnover, task, status, 

quality and the environment in which project is being executed [38, 45]. The success factors 

of a project depends upon the proper project requirements, project management, proper 

project planning, proper schedule, project infrastructure, the appropriateness of the team size, 

the stability of the team member in the project, the stability of organization, efficiency of 

communication, change management and cooperation [42, 43, 44, 46]. 

For successful development of a project in GSD, the values for project factors can either be 

determined prior to starting the project or during the execution of project [45]. 

4.3.2.1.2 Technology factors 

 

The success and failure of organization mainly depend on proper hardware and software 

technologies. In GSD proper communication tools are important factors [47]. In 

technological factors, all the work related to tools is qualitatively analyzed. In this we mainly 

focus on tools that are used for knowledge transfer in global software development. All the 

tools that are related to KT challenges and mitigation strategies are grouped together into 

Technological factors. 

 

Therefore in order to achieve successful KT organizations should focus on three factors such 

as Personnel factors, Project factors and Technology factors. We abbreviated these factors as 

2PT factors. 

 

In the below sections we explain all three factors. The figure 4-7 shows the clear picture 

about the 2PT factors. 

 

 

 
Figure 4-7 Personnel, project and technology factors  

    

 

The following selection explains about the detailed challenges and mitigation strategies with 

respect to each factor of 2PT. 

4.3.2.2 Knowledge transfer challenges in global software development 

4.3.2.2.1 Personnel factors 

 

In this factor we related all the challenges that arise from peoples perspective; challenges 

like language barrier, personal attributes, trust between employees, staffing challenges, staff 

turnover are grouped into personal factors. 
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Language Barrier 
 
Knowledge transfer can be done in two ways: explicit and implicit knowledge transfer. 

Explicit knowledge transfers mainly deal with business domain whereas implicit knowledge 

focuses on client-specific working events. Implicit knowledge is more difficult to codify and 

to transfer [P21]. One of the significant challenges of knowledge transfer in global software 

development is difference in speaking language. Lack of a common language among staff in 

multinational corporations is a significant challenge to knowledge transfer [P25]. When 

transferring knowledge from knowledge provider to receiver, English turns into one of the 

main languages for communication [P22].  With Regard to communication between 

employees, they are reluctant to transfer their knowledge if they do not speak common 

language(s). Usually if employees do not speak a common language, they will neither 

understand nor trust each other [P25].  

 

Language problems commonly occur when there is a lack of functionality understanding 

between client and vendor. The reasons for this misunderstanding can be such as: employees 

who are not confident with their English language skills do not like to communicate in team.  

They do not like to transfer knowledge to others [P22]. Mismatch in preferred language for 

conversation, misinterpretation of conversation style, improper verbal communication, 

different dialects, and sometimes explaining their point into their native language leads to 

extra problems [P23]. Additionally, language barriers may affect the transfer of relevant 

knowledge to the offshore vendor. This challenge is particularly meaningful in the case of 

non-English speaking clients [P28]. 

 

Cultural differences 
  

National culture plays a vital role in transferring knowledge from client to vendor. 

Organizations develop their relationship with culture. Due to cultural variation, the transfer 

of knowledge can be problematic. If both knowledge provider and knowledge recipient are 

from different locations, then there is a less communication between them and more 

misunderstandings occur, thus building a common culture is a big challenge during 

knowledge transfer [P25]. Cultural differences mainly arise when team members transfer 

knowledge using their own language; due to language misunderstanding between distributed 

teams this cultural differences arise [P22]. Thus, mutual understanding between the client 

and the vendor is blocked by cultural differences [P25] [P21]. 

 
Trustal 
 
Trust is seen as an essential enabler for KT. Trust plays a significant role during KT [P3]. A 

good relationship can be developed among organizations if both client and vendor trust each 

other [P19]. One of the challenges of knowledge transfer is that if a developer is totally 

dependent on a SRS document for knowledge transfer, then how to cater for transfer of tacit 

knowledge? In a development phase, SRS is a key factor for project success. Due to lack of 

tacit knowledge and changes in requirements, a SRS is typically not enough when used as 

the only medium to transfer the functional knowledge from clients (System analysist) to 

developers. We can not trust a SRS every time [P26].  

 

Trust is the single most important factor for knowledge exchange between sender and 

recipient [P13]. According to literature, the major reason for lack of trust is that sometimes 

vendors in offshore teams do not like to report when they were going to deliver the project. 

Sometimes vendors are going to miss their project deadline and they do not intimate the push 

back dates to clients. This leads to misunderstanding between both parties and cause lack of 
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trust between onsite and offshore team members [P19]. The reason for this delay may be 

transfer of in-depth knowledge about customer‘s requirements to vendors teams [P32]. 

Another significant factor for lack of trust is that when a knowledge sender is perceived as 

unreliable, then the knowledge recipient may consider that the knowledge provided by 

sender is untrustworthy and as a result, knowledge receiver is less likely to use/internalize 

the knowledge provided by the source [P3]. This affect the mutual dependency between the 

service receiver and service provider [P35]. Moreover knowledge sender‘s credibility and 

repute is a major challenge while providing knowledge transfer in distributed teams [P3]. 

 

Personal attributes 
 

Maintaining a cooperative learning between members with different knowledge and 

backgrounds is a challenge for knowledge creation, exchange, and transfer [P35]. During the 

structured knowledge transfer process, novice level employees experience some difficulties 

in the transfer process due to low absorptive and remembering capacities, exisiting 

knowledge gap, and cultural and communication difficulties. The main knowledge gap is 

because the recipient‘s absorptive capacity does not match the provider‘s knowledge 

capacity [P15]. Moreover sometimes while providing knowledge transfer from client to 

vendor, one of the key problem identified is that employees say ‗Yes‘ to everything even if 

they do not understand the KT properly [P6]. 

 

During the unstructured knowledge transfer process, knowledge gaps, cultural and 

communication difficulties are still the main barriers to transfer knowledge.  For advanced 

beginners, they face more problem than competency and proficiency level the reason might 

be because of low absorptive and retentive capacities. A large knowledge gap exists due to 

cross-cultural and communication difficulties [P15]. 

 

Staffing 
 

One of the biggest challenges of knowledge transfer is that project suffers from changes in 

staff.  This situation leads to lose of tacit knowledge to organization [P14]. Sometimes 

organizations do not like to change the offshore location of their employees as they fear that 

they are going to lose their key personnel if their jobs were off-shored to another new 

location. And this results in the staff getitng seriously demotivated and this impacts on 

organization‘s productivity level.  

 

Another challenge is that sometimes staff members are changed during middle of a project. 

This results in additional delays and conflicts in the development process. Change in staff 

will make several gaps in the knowledge transfer process and will leave developers to work 

on their own.  This causes delay in project delivery and project deadlines are not met [P18]. 

 

To be successful with GSD, the development knowledge must be globally transferred to all 

the team members and the stakeholders, and the quality of exchange information must be 

ensured.  In order to transfer knowledge globally, there must exist some mature processes, 

methods and tools. If a certain unified and an integrated solution does not exists, this will  

impedes the migration of staff between projects [P30].   
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In GSD, this type of multiplicity cause new problems like offshore staff members have to 

frequently readjust to alternative methods used by the individual business units and finally 

this situation leads to misunderstanding of information and insufficient KT between team 

members [P20].  Table 4-8 lists the personnel factors and their sub-challenges. 

 

Table 4-8 SLR Challenges - Personnel factors 

4.3.2.2.2 Project factors 

 

Since project management is a proces, we related all the project-related challenges and 

mitigation strategies into project factors.  

 
Turnover  
      

In order to provide effective KT between client and vendor there are many challenges, One 

of them is if original expectations of the client firm were not met by the vendor firm and that 

the client had to invest an extra amount of effort for transfer knowledge and at the same time 

Personnel factors 

Challenges 

categories 
SLR – Challenges 

Article 

reference 

Language 

barriers 

Lack of English language skills  P25 

Misinterpretation of conversation style P28 

Misunderstandings due to language P22,P23 

Code comments and project documentation P21 

No common language P25 

Cultural 

differences 

Impact of national culture P25 

Lack of different cultural understanding P22 

Inexperience of the project members for interaction P21 

Trust 

Lack of understandability between employees  
P13,P32,P35

,P3 

  Relying completely on SRS Document  P26 

Ensure success delivery  P19 

Personal 

attributes 

 Knowledge transfer process according to knowledge 

level 
P15 

Willing to say YES even though no knowledge gained P6 

Client reluctant to share information P21 

Effects of IT human capability P35 

Staffing 

Employees reluctant to change locations P27 

Information misinterpretation due to repeatedly re-

adjust to variety of methods 
P30 

Frequently readjusting to alternative methods of their 

business units 
P20 

Loss of tacit knowledge due to replace of onshore with 

offshore staff 
P14 

Delay due to changes in staff P18 
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had to manage the vendor relationship. But due to high rate of skilled employee turnover 

became a major threat to a client, which ultimately increased the client organizational 

investment and time on vendor organization  [P21] [P16]. 

 

Infrastructure 
       
Infrastructure is a key factor in IT organizations and it plays a significant role during 

knowledge transfer. The availability of a sufficient electrical supply, adequate 

telecommunication facility (e.g. dependable Internet connection, sufficient bandwidth) are 

important. The problems associated with an inadequate remote telecommunication system 

can impact on schedule communication and predominantly have a negative impact on 

training and knowledge transfer [P27]. 

 

Requirements specification  

Understanding of requirements specification is a major challenge in global software 

development projects, especially during knowledge transfer from provider to recipients. Due 

to a high-level design of system requirement specification, vendor does not understand the 

designed specification properly [P26] [P9] [P12]. This ultimately leads to a critical situation 

and onsite team will have an impression that provided knowledge transfer was not 

understood by offshore team and they do not give any feedback regarding their lack of 

understanding [P23] [P9] [P28]. At such a time, client has to provide more specific 

knowledge transfer to the vendor. The reason for this is due to lack of face-to-face 

communication between client and vendor locally and another reason might be that offshore 

team did not participate in requirement specification workshops conducted by the client 

[P26].  

 

Software documentation plays a vital role during knowledge transfer; A major challenge 

during KT is that sometimes documentation like (e.g., design documents, code examples or 

tutorials or) were slightly out-of-date and not updated in project repositories and ultimately 

they do not feel like a primary source of information [P31]. The reason is that employees 

generally take that maintaining documentation is time consuming so they neglect to update 

in a project repository [P17].  

 

Temporal distance 
 

Another commonly identified barrier for knowledge transfer is time zone difference 

encountered when development teams are distributed across the globe. This can also be 

termed as a ―temporal distance‖ challenge. When a developer works at different time zones 

transferring knowledge is a major problem [P22]. This is due to limited opportunity for 

participating in synchronous meetings during knowledge transfer and this situation leads to 

the loss of tacit knowledge from their experience colleagues [P7, P14, P22, P27]. Moreover 

in distributed teams, longer periods of overlap between sites leads to less opportunity for the 

utilization of a person‘s day, which reduces a person‘s working time on tasks or projects. It 

also contributes to other overheads such as transfer-time of work done at one site and 

catching-up time on another site is a major barrier and sometimes it leads to delay in project 

schedule [P7]. 

 
Changing vendor 

Moving from an old vendor relationship to a new vendor relationship brings additional 

challenges. First, no potential client employee with critical operational knowledge of daily 

activities joins the new vendor.  Second, a long-term relationship in outsourcing with 
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previous vendor means that much daily operational knowledge is left with the previous 

vendor. The client‘s knowledge loss becomes a problem of knowledge transfer, as the client 

no longer holds all the information that the new vendor critically needs to involve in services 

with the client.  

 

However, we do not know about the type of mechanisms best suitable for switching of 

vendors. Critical success factor in knowledge transfer is to transfer knowledge about the 

client‘s environment and the processes. Poor knowledge transfer may result in disruptions of 

operations, lowered service levels, and frustrations and dissatisfaction among the client‘s and 

the new vendor‘s employees [P29]. 

 

Extra costs       

 

In global software development projects, communication between onsite and offshore is 

much more higher when compared with in-house projects. As a result labor cost is increasing 

[P23] and these costs are hidden and are not known. It is difficult to measure how much cost 

they have to invest for knowledge transfer. Moreover, sometimes they have to bare 

additional costs in global software projects. The reason for this problem is that while 

transferring of knowledge from client location to offshore location  KT takes longer time and 

requires more iterations. Due to this, labor costs increase. Moreover travel cost increases if 

more number of staff visits to onsite location. This is an extra cost to organization So many 

IT organizations, in order to save their project budget, underestimate knowledge transfer and 

are not planning properly [P14, P23].  

 

Another major challenge for cost is that, while developing an application both domain 

knowledge and technical knowledge is important. Usually domain knowledge resides with 

client side. Due to continuous changes in requirements, sometimes developer is unable to 

understand the changes exactly. At that time client needs to transfer more knowledge. 

Furthermore in order to modify the initial specifications according to client adhoc requests, it 

costs additional and requires more knowledge transfer. This type of modifications mainly 

occurs during service delivery phase [P34].  

       

Project deadlines 
 

In global software development, time is most important. Everything is pre scheduled and 

well planned. When developing software projects, one of the major challenges is setting of 

project deadlines. Project deadlines affect the knowledge transfer. During knowledge 

transfer some times project managers are forced to short-cut the transfer of knowledge 

because of project deadlines which were set by senior managers. Due to inefficient 

knowledge transfer, client company has to have financial losses and to face a loss of good 

will with their external customers [P19] [P14]. 

 

Novelty 
 

One of the major challenges during knowledge transfer is project novelty. Novelty increases 

the difficulties in a project. When the requirement is changed or is new, team members might 

be unaware of new requirements or team members might not understand the requirements 

completely. Then the team member need to acquire necessary knowledge by interacting with 

other team members or project managers. If the project requirement is novel, the recipient 

has to interact more frequently with the source for exchanging information and for 

knowledge transfer. If higher the novelty of project knowledge, more difficult it is to transfer 

knowledge [P24]. 
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Community of practice 
 

One of the major challenges during knowledge transfer is that tacit knowledge cannot easily 

be articulated into explicit knowledge. Few researchers clarified that some part of tacit 

knowledge can be articulated while rest is unable to be articulated. One of the reasons for 

this cause is due to increase in physical separation between the client and the vendor [4-5]. 

 

Communication 
 

Communication is an important factor during knowledge transfer and communication is 

believed to be the main mode by which employees ―discover what they know‖ and ―they will 

transfer to their colleagues‖. Generally, infrequent communication between client and 

vendor creates problems during the knowledge transfer process. In a similar way, sometimes 

frequent communication introduces anxiety. In such a situation, knowledge sender will not 

show interest to provide efficient KT. So, communication becomes one of the major 

challenges during knowledge transfer [P3]. 

 

Knowledge management collaboration groups have to facilitate knowledge flows in order to 

reduce existing knowledge gaps. In general, the common scenario is that the technical 

architects were located in onsite location and the local development manager was located at 

offshore site tasked with monitoring the team and the quality of work. The architects 

provided knowledge transfer flows from onsite location to offshore team members through 

offshore coordinator which leads to a knowledge loss and another factor is to decide whether 
“Is one line good enough for him or should I explain to him over three pages so that he 

knows what is happening?”  [P33]. 

 

Project Factors 

Challenges 

categories 
SLR – Challenges Article Reference 

turnover High rate of skilled employee turnover P21, P16 

Infrastructure Lack of adequate facilities available P27 

Requirement 

Specification 

 Lack of Requirement specifications 

understanding  

P12, P23, P28, P9, 

P26 

Ineffective SRS Review P31 

Insufficient SRS documentation P31, P17 

Temporal 

distance 

Overheads due to increase in distributed sites P7 

Limited opportunities for synchronous support P27 
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Lack of time  Coincidence among distributed 

teams 
P22 

Tacit knowledge is harder to access from a 

distance 
P14 

Delay in Catching-up time and Reporting time of 

team members 
P7 

Changing vendor  Loss of experimental knowledge  P29 

Extra costs 

Additional costs due to modifications P34 

 Required high client specification knowledge P34 

Extra costs due to several onsite employees 

travelling to offshore location 
P14, P23 

Underestimated and unclear planning P23 

Repetition of same task P34 

  Selecting specific team member based on 

domain(lack of domain experience in relevant   

domain) 

P34 

Project Deadlines Managing project schedule deadlines   P19, P14 

Novelty 
Novelty of project knowledge (Novelty of 

Knowledge) 
P24 

Community of 

practice 

Usage of Organizational practices effectively  P5 

Tacit knowledge transfer P4 

Communication 

Infrequent communication between team members  P3 

Loss of information through centralized 

communication 
P33 

Table 4-9 SLR Challenges - Project Factors 

 

4.3.2.2.3 Technology factors 

 

Challenges that are related to software support and project repository are grouped into 

technological factors. 
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Software Support 
 

During knowledge transfer process many organizational practices and technological tools are 

used. The goal of these tools is to increase knowledge of the focal area to a high level of 

knowledge that allows for solving problems and innovation. But the major challenge is how 

to decide what type of technological tools and organizational practices are used for an 

effective knowledge transfer [P5]. 

 

Transactive Memory System (TMS) 
 
One of the significant challenges of knowledge transfer is knowledge codifiability. In 

organizational project repository, complex knowledge is not codified in high level manner 

and if complex knowledge is not codified in high level manner then it‘s difficult to 

understand. Furthermore, when codifiability of knowledge is higher, then the knowledge can 

be easily transferred to knowledge recipients [P24] and in some cases employees do not find 

updated KT documents in their project repository and this leads to delay in project delivery 

[P14]. 

 

Table 4-10 SLR Challenges Technology Factors 

4.3.2.3 Knowledge transfer mitigation strategies in global software development 

4.3.2.3.1 Personnel factors 

The mitigation strategies that are collected form SLR such as cultural, staffing, personal 

attribute etc. are grouped into personnel factors. 

 

Culture bridges 
 

At the beginning of projects there are more cultural gaps between client and vendor. In order 

to overcome these cultural challenges organizations need to conduct cultural workshops 

between client and vendor and maintain information communication with project team 

members. Furthermore social events play a vital role in reducing the cultural gaps, in order to 

maintain a friendly relation between client and vendor organizations need to encourage 

social events before and during project [P23]. 

Some cultural employees, they used to follow individual society, and they do not like to 

discuss their daily work activities with other team members. They believe in ―withholding of 

information‖ and everything is in their own brains, whereas in some cultures they follow less 

individualistic societies, they share their work with other co-employees and they prefer 

others to involve in every aspect of their task. It can be argued that teams who follow the less 

individualistic societies can transfer more knowledge to other team members [P1]. 

Technology Factors 

Challenges 

Categories 
SLR – Challenges 

Article 

Reference 

Software Support 
Lack of knowledge on tool selection criteria and 

usage 
P5 

TMS 

Lack of updated KT Document availability to less 

experienced employees 
P14 

Less Knowledge Codifiability  P24 
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There are a few methods to overcome cultural challenges such as conducting cross cultural 

training workshops, send knowledge provider to visit offshore location and train the 

employees formally called as  ‗site visits‘, or send knowledge receiver to visit onsite location 

to gain knowledge from them, additional in order to overcome cross-cultural managing 

system companies uses ‗replay sessions‘. The aim of the replay sessions is to make ensure 

that business requirements and functional requirements are understood to vendor [P21]. 

 

Staffing 
 

Successful KT can be achieve by proper training, so selecting a mentor is major challenge 

during KT, in order to provide an effective knowledge transfer a proper mentor training is 

essential, so organizations should select the mentors based on their reputation and 

performance rather than his/her status [P6] [P3] [P16]. 

In distributed teams transferring tacit knowledge is major challenge in order to provide an 

effective KT from onshore to offshore, onshore staff member should visit to offshore and 

provide an effective KT [P23]. Some staff members, they do not like to transfer information 

to other team members this type of challenges we see generally when client to vendor 

communication, the reason might be the fear of client project staff to be change and lose 

their jobs had to be solved to let positive motivational factors evolve. Employees should 

know there is no firing from the company side, the simply way to decrease the worker size is 

to avoid substitute of retiring staff and company is going to release workers early on 

retirement while being paid a one-time financial bonus. And the rest of them employees were 

shift to different departments or they carry out their own search for a new job position within 

the efficient organization [P21].  

 

Trust 
 

In GSD organizations an effective knowledge transfer can be maintained only if both client 

and vendor have a reliable relationship, in order to maintain a reliable relationship the 

following motivations need to be taken [P10]. 

1. Maintain the Internationalization relationships:  this can be done by onsite coordinators 

personally visiting to client location and having face to face communication with clients 

and maintaining friendly relationship with them [P10] [P8]. In the same way recipients 

from offshore have to maintain a good relationship with knowledge provider through 

some joint activities, such as social entertainment actions and team building skills, this 

attitude is more important it maintain a good relation between knowledge provider and 

recipients [P25]. 

2. During KT, if employees have relationship value based on trust then there knowledge 

sender will provide more KT and move freely with knowledge receiver [P10] [P16]. 

3. One of the efficient ways to transfer knowledge is engaging offshore system analyst and 

business analyst at client locations. The persons who are involved in onsite location they 

are responsible for providing efficient KT  and provide  all business/functional 

knowledge to offshore development teams, and they are responsible for maintain a 

reliable relationship between clients, onshore analysts and offshore analysts.  In order to 

avoid conflicts during KT it‘s better to involve offshore business analyst in writing 

system requirements specification document and Implement a mechanism for knowledge 

transfer controlling [P26].  

4. Finally, group knowledge information is very important, by conducting group meetings 

team members will maintain a reliable relationship with each other and build trust [P25]. 

 

Personal Attributes 
      
During KT, employee absorption ability is an important feature for knowledge acquisition 

[P17] in general process we can say it as a fundamental study process and it‘s an important 
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factor for innovation ability. Dominant enterprises with soaring absorption ability can easily 

know and utilize new peripheral knowledge. During knowledge transfer there are three 

improved abilities to learn knowledge such as [P10] [P17]. 

 

Resource-based learning ability: in this process knowledge is gained based on resources 

such as staff arrangements, tools, operational process etc. 

Inspire-based learning ability: During knowledge transfer process this is a new process to 

learn by inspiring and guiding the learning goal.  

Cognitive learning ability is an everywhere learning approach and belief which existed in 

organization [P10] [P17].  

 

In addition to above abilities client IT human capability plays a vital role during KT 

sessions, client should provide an effective KT and this aid the vendor to improve their 

capability to understand about business requirements, technology supervision and 

interpersonal skills [P35].  

 

The credibility [P1] of a knowledge provider during KT process is mainly concerns about the 

two major things. Primarily it concerns about the trust provided by the sender to the 

recipient. If the sender was untrustworthy then recipient will think that the received KT is 

not reliable [P1]. Second, it concerns about the reputation of the sender over KT providing, 

because, during KT process, the provided KT will be in vast amount of information or data 

[P1]. Sometimes, recipients need to pick the useful information [P1]. Knowledge recipient 

will give a priority to the reputation of the sender during selection. Therefore, knowledge 

provider with high credibility will transfer more knowledge [P1]. To improve the credibility 

employees need to communicate frequently with the knowledge recipients that will improve 

the trust. Knowledge provider should maintain a history with good performance over the 

work [P1]. 
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Table 4-11 SLR Strategies Personnel Factors 

4.3.2.3.2 Project factors 

 

Community of practice 
 
Cop is used in offshore context and its purpose is to provide an efficient KT between people 

in different locations. During KT expert will monitor their knowledge area and give 

guidance to other team members who involved in cop discussion, if any person raised a 

question then expert will replies to his question. In this manner a new knowledge is 

distributed to all team members. There are many online Cop‘s exists such as discussion 

boards, micro-soft share point, COP-portals, news groups and in real time organization team 

members can discuss at lunch room at work, on factory floor, field setting, or elsewhere in 

the organization environment P[4-5][P15]. 

 

Project Guidelines     
     
In particular, some of the influential factors related to distributed sites with the overheads of 

geographical separation have a significant impact on collaborative software development. A 

clear documentation process has been used as a mitigation strategy. In fact, as a requirement 

for successful collaborative software development, the data recorded for the KT is also a 

valuable contribution for the clear documentation process [P7]. The features of a clear 

documentation process such as greater automation, better monitoring ways, easy to 

communicate and maintain in a repository will make collaborative software development as 

controlled and expected [P7]. When project knowledge is codified into specific 

Personnel Factors 

Strategies 

Categories  
SLR-Strategies  

Article 

Reference 

Cultural bridges 

 High collectivist cultures transfer more knowledge P1 

Develop Cultural Competence P21 

Conduct cultural workshop P23 

 Staffing 

Stimulate Individual Motivation P21 

Implement training and mentoring  P6, P16 

Priority for performance rather than status for selecting a 

mentor  
P3 

Onshore team members visits offshore location P23 

Trust 

Face-to-face interaction to make friendly ties to build 

trust 
P10 

Promote high-quality partner relationship  P10 

Engaging offshore system/business analyst at client 

location 

P26, 

P10,P16 

Travel to client location for establishing friendship ties P8 

 peer-to-peer help, close relationships and proactive 

learning 
P25 

Conduct the requirements elicitation meetings P26 

Personal 

Attributes 

Educate IT professional to increase their capability P10, P35 

Learning by Experimenting P17 

High level of credibility transfer more knowledge  P1 

Increase interpersonal skills and technology management 

skills 
P35,P1 
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documentation format, instructions, manuals, and voice based etc., it can be easily 

transferred to receiver [P24]. During knowledge transfer SRS plays a vital role, sometimes 

due to language problem understanding a System Requirement Specification is a major 

challenge in terms of ‗business terms‘,  in order to avoid this type of situation organizations 

need to follow some basic  guidelines such as: 

a) Introduce ―business terms‖ in understandable manner so that it can easily understand by 

business people and use a special format for those terms to identify them [P26]. 

 b) It is better to add a reference table to the document, in order to map business terms to 

logical entities or attributes [P26]. 

c) In order to understand business terms easily use business terms in all other parts of SRS 

like e.g. specification of the user interfaces [P26]. 

d) Promote strongly „domain driven design‟, such that the business terms can also be 

accepted in the code base [P26]. 

f) SRS are not always effective way to transfer knowledge, in order to overcome this 

challenge use the multi-fold power of Acceptance Test Case Specifications (ATC-Specs) and 

this process improves the quality of SRS [P31]. 

 

Project Deadlines 

 

In GSD project if an employee leave in the middle of a project it‘s a major challenge during 

KT, in order to overcome this challenge organizations need to focus on new teams and 

schedule additional weekly meetings. A technical lead was allocated to each site that would 

be responsible to coordinate process, development and schedule activities [P18]. 

 

Project managers have to provide more knowledge transfer successfully. However 

sometimes, project managers or team leads need to be in onsite only for a few months. So 

providing KT in mean time is a major challenge, in order to overcome this challenge project 

managers or team leads need to concentrate more on project schedule and plan according to 

their project schedule, and when organizations know that offshore person going back, 

organizations need to take advantage of those time and take as much information they can 

[P19]. 

 

Verification 
 
Planning is an important factor for knowledge transfer, while providing KT sometimes 

receiver don‘t understand the KT and knowledge sender has a confusion that whether 

provided KT is understand to receiver or not. In order to avoid this confusion knowledge 

provide has to take a reverse presentation  or Oral quiz after finishing the KT and with the 

help of this process organization can ensure that delivered KT was successfully understand 

to Knowledge receiver and this process is mainly useful for validating purpose [P23] [P19] 

[P28] [P14]. 

 

Key facilitators 
 
In software outsourcing context, it is necessary to transfer technology knowledge, IS 

application information and organizational knowledge to the receiver. The knowledge 

transfer process will be difficult when the client shifted from old vendor to new vendor. The 

required vendor knowledge may need to be recreated, because it is no longer available with 

client location. This may involve several other barriers to knowledge transfer process. These 
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challenges will be overcome with the following facilitators such as modularization, reuse of 

outside expertise, joint collaboration, and personal identities at work  [P29]. 

 

The key facilitators to provide an effective KT from client to vendor are personal networks, 

informal networks, document management process and groupware technologies these 

technologies are mainly useful for locating and transferring of knowledge [P34] [P14]. The 

impact of insufficient knowledge transfer is significantly greater on distributed projects than 

collocated software projects. Knowledge transfer always provided based on the shared 

knowledge gained from years of experience. Most of the organizational knowledge resides 

implicitly within the individual‘s minds which mean that implicit knowledge was not 

documented and stored in organizational knowledge repository. A common method for 

transferring implicit knowledge in virtual teams is through cross-training by experienced 

employees, visiting onsite for face-to-face communications, regular online meetings. 

Another possible solution for this challenge is to covert as much information as they can 

collect form individuals and make it explicit by saving every day‘s actions in to a knowledge 

repository  [P20].  

 

Moreover Software documentation is a significant part of a project landscape. During KT a 

major challenge in Project repository is finding documentation. In order to search the 

document in project repository some navigation is needed, which helps the employees to 

search easily and access the relevant document. Some navigation like index document and 

standard maps are used for KT [P17]. 

Communication bridges     
  
In some situations, vendors they collect the document from client location and they blindly 

follow the documentation process, this is one type of training to staff members. In this 

process vendor has to keep more effort to understand and they conduct group studies and 

sought peer-to-peer help. However, the main challenge is that here they miss the tacit 

knowledge transfer between client and vendor. In order to overcome this type of situations, 

client side employee need to provide tacit KT through face-to-face meetings [P15] [P21]. 
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Table 4-12 SLR Strategies Project Factors 

 

 

 

 

 

 

 

Project Factors 

Strategies 

Categories  
SLR-Strategies  

Article 

Reference 

Community of 

practice 
Getting knowledge through group discussions P15, P5, P4 

Project 

Guidelines 

Introduce Business terms in an understandable 

manner in SRS 
P26 

Maintain Clear Documentation process P24, P7 

Follow two-stage test based review technique  P31 

Bridging model for different stockholders P31 

Project 

Deadlines 

Schedule additional weekly meetings for new 

teams. 
P18 

Invest More time and give much information in 

mean time. 
P19 

Verification 

Weekly oral test to staff P19, P14 

Cross checking the team members 

understandability 
P28 

Onsite requested reverse presentation. P23 

Conducting Quizzes to staff members P19, P14 

Key facilitators 

Use personal/informal networks,   P34 

Providing KT using different organizational 

mechanisms   
P14 

Knowledge gained from knowledge base and  

experienced colleagues 
P15 

 Proper explicit knowledge transfer methods P20 

Training to access knowledge repository P17 

Modularization, reuse of outside expertise, joint 

collaboration, personal identities at work 
P29 

Communication 

bridges 

Asking trainers/mentors via face-to-face 

communication 
P15 

Frequent and detailed conversation  P19 

Formalized Communication Structures P21 

Facilitate Informal Client-Vendor 

Communication 
P21 

High extent of communication transfer more 

knowledge 
 P1 
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4.3.2.3.3 Technology factors 

 

Software Support 

During KT, misunderstanding arises due to lack of face- to-face interaction between 

knowledge sender and receiver. Communication through software tools is an important 

factor for transferring knowledge; there are two types of communications such as 

Synchronous communication and Asynchronous communication. At the same time various 

Medias have its own strengths during communication sometime they use synchronous and 

sometimes they use asynchronous depend up on their flexibility. A programmer who is weak 

in communication language will prefer the asynchronous communication tools such as 

instant messengers and emails (for notification), instant messengers can substitute verbal 

informal communication and are used for immediate communication between client-vendor 

P[22-23] [P11] [P9]. Some organizations uses personal/informal networks for transferring 

knowledge between client and vendor, informal networks are not officially recognized by 

organizations the content of their exchanges can be work-related, social or personal.  

 

Nevertheless, an employee who is rich in language communication will prefer synchronous 

type of communication technology such as video conferences, face-to-face meetings, 

telephones etcetera. where body language and accent can express the degree of 

understanding or agreement between participants, technologies such as shared desktop, video 

conferencing are used to provide KT for less complex business matters [P26] [P22]. 

 

 

There are a few tools that use the internet technology to transfer the knowledge from sender 

to receiver one of them is web-based tutoring.  Tacit knowledge is difficult to formalize. 

Web-based tutoring is a modern internet technology to formalize tacit knowledge through 

knowledge mining, mentoring using web-based system and knowledge profiling [P2] [P16]. 

 

 

 
TMS 

A codified and personalized directory plays a vital role in an organization during Knowledge 

Transfer.  A codified directory consists of code changes and it provides document templates, 

procedures, whereas personalized directory consists of information about the person who 

made the changes to a particular code [P9]. Updating of codified and personalized directories 

are important, since the source code and various project documents are replaced by new 

versions, build new labels and pointers to knowledge owner within the team [P9] [P15]. 

In Distributed site during integration and system testing if any problem arises in onsite team, 

then they need to have some assistance from offshore team at that time onsite team needed to 

know whom to contact for a specific challenge, and the onsite teams could search the 

knowledge directory for experts who were involved in developing the particular code. And 

the details of the employee were stored in personalized directory.  

In Enterprise software engineering model, Enterprise Architect (EA) is used as repository for 

specification artifacts.  EA consist of standard tools with the help of tools offshore partners 

can access the EA repository directly. These repositories consist of various methods that are 

updated globally by all team members in the organization [P30].  Furthermore, updating of 

EA is important since the source code and various project documents are replaced by new 

versions, build new labels and pointers to knowledge owner within the team [P9] [P30]. 
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Technology Factors 

Strategies 

Categories  
SLR-Strategies  

Article 

Reference 

Groupware 

software Tools 

Use common tools shared by all sites P22, P11 

Use videoconferencing for less complex business 

matters. 
P26 

Prefer  Email asynchronous Communication P23 

Instant messengers substitute informal communication P23 

Communication media preferences P22 

Notify through web-based systems P9 

Web based tutoring P2, P16 

Interaction with team members from remote teams via 

tools or personal networks 
P22 

TMS 

Personalized directories provide information about whom 

to contact for challenge. 
P9 

Codified directories aid to providing templates, 

procedures 
P9 

Getting access through knowledge repository P15 

Tools suite for direct access to the repository P30 

Using Enterprise Architecture repository for specification 

artifacts 
P30 

 

Table 4-13 SLR Strategies Technology Factors 
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CHAPTER 5: 

EMPIRICAL 

FINDINGS OF DATA 
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5 EMPIRICAL FINDINGS OF DATA  

5.1 Interviews 
 

The main motive for conducting interviews is to provide solution for Research Question 

RQ2. Interviews are conducted at most carefully and mainly focus on Global software 

development companies.   

 

5.1.1 Interview conduct 
 

Interviews are main approaches for collecting data qualitatively. we use qualitative interview 

approach the main reason for selecting qualitative data collection approach is that there is no 

fixed control for collecting data and unlimited data can be collected through semi-structured 

discussion S. Kvale [29] [30] [33].  Qualitative data collection best suits for our studies so 

we used Grounded theory approach for data analysis; While conducting interviews we 

followed basic guidelines proposed by S. Kvale [29] [30] [33].  The qualitative research 

interview search for describing and understanding the importance of central theme of our 

topic i.e. explaining and collecting data from industrial experienced employees to gather 

solution for research questions RQ2. The interview seeks qualitative knowledge expressed in 

normal language; the main task of interviewing is to understand the meaning of what the 

interviewees saying. 

 

According to S.Kvale [29-30] [33]   there are mainly seven stages of an interview 

investigation such as thematizing, designing, interviewing, transcribing, analyzing, verifying 

and reporting stages. This basic principle helps us to avoid difficulty and to improve the 

quality of the collected data.  In the following sections we explain the seven stages of an 

interview.  

 
Figure 5-1 Interview Stages 

  

5.1.1.1 Thematizing 

Thematizing is the process of knowing for ‗WHY‘ and ‗WHAT‘ the studies are focusing. 

We did this before the interviews start [36].  
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The term ‗WHY‘ mainly focused to clarify the purpose of interview, whereas the term 

‗WHAT‘ used to describe pre-knowledge about the topic that what we are going to discuss 

[29] [36]. In this thesis, we mainly focused on Knowledge transfer challenges and mitigation 

strategies in GSD. In order to conduct the interview, first, we should have clear idea about 

our research topic for ‗WHY‘ and ‗WHAT‘ reasons we are conducting this interview. In 

order to explain the topic clearly, we mainly focused on the research background, which we 

described in Section 1. Before starting the investigation, we contact the interviewees through 

Emails and explain the whole scenario for ‗WHY‘ and ‗WHAT‘ purpose we are going to 

conduct the interviews. We also explain the aim of our topic to the interviewees. This prior 

information helps the Interviewees to know for ‗WHY‘ and ‗WHAT‘ reasons we are going 

to conduct interviews, so that, they will provide us appropriate information.   

5.1.1.2 Designing 

 
The quality of obtaining the data from Interviewees is depending upon the way how we plan 

and design the interviews [31]. Designing phase mainly focus on planning the interviews to 

obtain the intended knowledge [34]. In this thesis all interviews are planned in well-

structured manner and everything is scheduled in proper time.  Semi-structured interviews 

are used as data collection, in this open-end questions were to be discussed and closed-end 

challenge was to be finding out. A list of interview questions are provided in Appendix 9.2 

 

Before designing interview questions we studied the data thoroughly that is obtained from 

Systematic literature review and framed an initial set of interview questions and after 

discussion with each other in a group, we framed final set of interview questions and final set 

of questions were sent to supervisor for his approval and  after approving from supervisor  

we started interviews. 

 

5.1.1.2.1 Interviewee selection 

 

We began our study by selecting proper interviewees, in order to obtain a quality data to our 

thesis; we selected the participant based on their prior domain experience in Global Software 

companies. The Interviewees who participated in our thesis have above seven years of work 

experience in global software companies and most of them are project managers, project 

leads, technical leads and senior software engineers. While selecting participants we mainly 

focus on employees who have work experience on both onsite/offshore location the main 

reason for this selecting criteria is to collect Knowledge transfer challenges and mitigation 

strategies from both onsite and offshore locations. 

And one more important selection criteria is choosing Interviewee location, while selecting 

participants we cover most of them from India, US, Ireland, Netherlands, UK. And the 

participants whom we selected for our thesis are experienced employees from different 

domains and technologies. 

 

5.1.1.2.2 Informed approval 

 

Informed approval is an agreement form between interviewer‘s and Interviewees, this form 

is send to all the interview participates, interviewees whom we selected for our thesis  are 

voluntary participated in research and there is no forceful or risk associated for participating 

in interviews [29] [33] 
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5.1.1.2.3 Interview techniques 

 

All the interviews were conducted in well-structured manner; while conducting interviews 

we followed few basic instructions such as interviewer should listen more carefully and less 

talk for collecting the valuable information from Interviewees [37].  During interviews, a 

common mistake is thinking about the next question rather than listening answer to the 

present questions. So in order to avoid this type of confusions two interviewers are 

participated and random questions were interviewed and this saves the time also  [29] [33].  

 

If the interviewees are confused, about question then we explain the question scenario (a 

brief explanation about the interview question) to them to avoid confusion and we gather 

relevant answer to our questions. 

 

As this study mainly focused on semi-structured interviews with a high degree of 

conversation between the interviewer and the interviewee, we carried out each interview 

nearly 60-90 minutes. At the minimum, each interviewee interviewed nearly 30-45 minutes 

and provided with 5-10 minutes break time.  

5.1.1.3 Interviewing 

 

Interviews are conducted based on guidelines proposed by S. Kvale [29] [33]. Total eight 

interviews were conducted out of them four interviews are conducted through Skype and 

remaining four interviews through Phone calls.  All the interviews are conducted during 

weekends according to interviewees preferred timings. According to [29] [33] before starting 

the interview interviewee must provide a brief explanation about topic, format of questions, 

aim of the study etc. this helps interviewees to get clear scenario about the thesis and can 

provide detail solution based on their understandability. Some of the interviews are recorded 

as per interviewee‘s permissions.  

 

Finally the data which is obtained from interviews are recorded and transcribed. Based on 

the transcriptions we prepare the data for each interview and after finishing the interview we 

express our polite wishes to all interviewees this improve the deep understandability between 

us. 

5.1.1.3.1 Interviewee Background 

 

In this section we were going to provide a brief introduction about each interviewee‘s. Total 

eight interviews were conducted as mentioned in the above section 5.1.3. 

The Table5-1 shows the summary of interviewees, his/her organization name, current 

position, Responsibilities, country. 

 

Organization Profile of interviewee(s) CMM     

Level 

Year of  

Experience  

Country 

IBM SAP -Project Manager 5 14 Netherlands 

Capgemini Senior System Analysist 5 8 India 

Value labs Project Leader 3 9 USA 

Siemens Project Manager 5 10 Germany 

ADP Senior Testing Engineer 5 6 India 

Skillsoft Team Leader 5 9 Ireland 

ADP Senior Project Manager 5 18 UK 

IGATE Senior Software Engineer 5 8 India 
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Table 5-1 Demographics of the companies 

Interviewee 1: IBM-Netherlands 

 

Interviewee1is from IBM Company working at Netherland, IBM stands for International 

Business Machines Corporation IBM is one of the leading global software development 

companies, IBM is a CMM Level5 and established in the year 1911.  IBM is ISO 14001 

registration Certification Company and headquarters are located at New York, U.S. 

 

Interviewee1 is working as a project manager in IBM, and has previous work experience on 

different technologies like Oracle, DBA and SAP. Interviewee1 holds experience on 

development, maintenance and project management levels. We have conducted interview1 

through Skype, during the interview process with her; interviewee1 provided us useful 

information related to our thesis. We had semi-structured interview discussion with her. 

 

Interviewee 2: Capgemini-India 

 

Interviewee2 is from Capgemini and having over all 7 years of work experience in Global 

software companies, Capgemini is established in the year 1967 and it is one of the top five 

IT service company and its headquarters is located in Paris and France and had branches in 

40 countries.  Interviewee2 had 4 years of work experience as a senior software engineer at 

Tata consultancy service, Bangalore and have 3years of work experience as a Senior System 

Analyst.  

 

Interviewee 3: Value labs  
 

Interviewee 3 is from Value labs, it was established in the year 1997 and it is an ISO 

9001:2008 and ISO 27001:2005 standard certified global software company. Value lab is a 

CMMI Level3 certified organization and its headquarters located in India. Value labs have 

many branches across the globe and it consists of technologies like testing, development, 

production...etc. and has outsourcing process too. 

 

Interviewee3 working as a project leader in value labs, USA and having on good experience 

on technologies like Java and .NET, as a project leader his roles and  responsibilities are to 

assign work to his offshore team members and coordinating the team members and checking 

the status of the work. 

 

Interviewee 4: Siemens 

 

Interviewee4 is working in Siemens a Germany based Multinational Corporation 

headquartered in Germany, Munich. Siemens is one of the largest Europe based Global 

software development Organization with CMMI Level5 certified registration. The company 

was established in the year 1847 and approximately 420,800 employees working under 

Siemens and more than 40 sub branches are located across the globe. Siemens mainly 

divided into four division global software industry, health care systems, financial services, 

Energy systems etc. 

 

Interviewee4 has 10years of work experience, he worked in different organizations like 

Accenture and Capgemini , at present Interviewee4 is working as a Project manager. He has 

experience on both onsite and offshore locations and he is working on IBM Mainframe 

project leader. 

 

Interviewee 5: ADP 

 

Interviewee5 is working in ADP as a Senior Testing Engineer.  ADP stands for Automatic 

Data Processing, the company deals with more than 570,000 clients across the globe, ADP is 
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a Global software development company and it‘s a one of the world‘s largest provider of 

business outsourcing solutions.  

 

Interviewee 6:  Skillsoft 

 

Interviewee6 is from skillsoft, Ireland he is working as a team lead, skillsoft is one of the 

Global software development companies, company mainly focuses on integrated solutions, 

consulting approaches, skillsoft is one of the outsourcing companies with level5 certification. 

Inteviewee6 has 9 years of work experience on different technologies in GSD companies.  

 

 

Interviewee 7: ADP UK 

 

Interviewee 7 is from ADP working in U.K; ADP is a private industry established in the year 

1965 and has over 40 years of experience in delivering a wide range of payroll services and 

solutions across the spectrum of private industry sectors. 

Interviewee-7 is a senior more employee and has over all above 18years of work experience 

in different technologies and worked for various domains in Global software development. 

Currently interviewee is working as a senior project manager on maintenance domain. 

 

 

Interviewee 8: I GATE 

 

Interviewee 8 background is from IGATE Corporations, India.  IGATE is a Global software 

development company and uses a combination of CMM Level 5 and Six Sigma it‘s a multi-

location global organization and consistently delivers effective solution to over 360 fortunes 

1000 Clients. The organization consists of different technologies like Testing, Mainframes, 

Java etc. and services include enterprise data management, consulting, analytics and business 

intelligence, data warehousing etc. 

 

Interviewee 8 working as a senior software engineer and having experience on IBM 

Mainframe technologies, Interviewee 3 has experience on both onsite and offshore locations. 

In the past he worked in Satyam computers, India. He had over all 8 years of work 

experience in IT Industry. 

 

 

 

5.1.1.4 Transcribing 

 

Transcribing is a process of converting recorded voice to textual format S. Kvale [29][33]. 

For conducting interviews we used two types of tools such as Skype meetings and phone 

calls. During interviews we used two methods to record the data one is MX Skype recorder 

and another is through taking notes parallelly.  

 

For Skype meetings we used MX Skype recorder to record the voice data, in this process 

both authors are responsible for asking questions randomly through semi-structured manner 

and data is recorded in MX Skype recorder. 

  

After finishing the interview through Skype we transcribed the voice data immediately, in 

this process both authors are responsible for listening the recorded data separately and 

writing the data separately, after writing the data we compared both notes if in case any 

ambiguous statements are there, then again we listen the recorded data second time. For 

telephonic interview process one author is responsible for chaired the interviews and another 

author is responsible for taking the notes and writing key point immediately. After finishing 
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the final transcripts we send those to interviewees through emails and asking them to 

validate the final transcripts and to provide the feedback through email, apart from the final 

transcripts we send additional questions for validation. After receiving feedback from 

interviewees we confirm the valid data. 

 

5.1.1.5 Analyzing and validating 

 

Analysis part play a vital role in interviews, the transcripts that are collected from the 

interviews are systematically examined using qualitative data analysis method, in order to 

analysis the interview data we used grounded theory the detailed description is provided in 

section 5.2 

 

All the transcripts that are collected from the interviews are analyzed using grounded theory. 

Grounded theory is based on coding stages, while assigning codes to interview transcripts, if 

in any cases uncertainty or ambiguity during coding stages then again we referred back to the 

interview transcripts and we analysis the data; sometimes in least cases we contact again the 

interviewees for their suggestions during ambiguity this is one type of validation. 

 

5.1.1.6 Reporting 

 

After analyzing the data through grounded theory the end product is new knowledge 

obtained from interviews [29] [33].  The process for interviews is show in above seven steps. 

The details of the interviewees are showing in Table 5-1 the end results of the interviews are 

presented in grounded theory in section 5.2 

 

5.2 Data analysis 
 

In order to analysis the data we  used Grounded theory, accroding to Grounded theory the 

data analysis phase consits of three stages: open coding, axial coding and selective coding 

[17] [19] [22] [72].  The data analysis started with the transcription of  each interview  and 

all the comments gathered from interviews transcripts and assigned codings according to the 

guidelines proposed by using A. L. Strauss and Corbin [17] [19] [22] [72]. By using the open 

coding technique, the collected data is broken into separate parts, and the broken data is 

closely scrutinize and compared for similarities and differences. All the similarities are 

grouped into one category and different data is grouped into different categories [17] [19] 

[22] [72], section 5.1.1.4 describes the procedure followed to collect the data transcript‘s 

through standardized open-ended interviews. In this process if any new challenges collected 

from interviews are assigned open codes. 

 

Axial coding phase is a subsequent phase of open coding, all the identified open coding are 

sub-categories into axial coding [17] [19] [22] [72]. The categorization are done in  proper 

way all the related open coding transcripts are framed into single axial coding [17] [19] [22] 

[72]. Similarly selecting coding is a subsequent phase of axial coding, all the identified axial 

coding are sub-categorized into single selective coding [17] [19] [22] [72]. 

 

In this process after applying grounded theory we identified 122 open codes (50 open codes 

for challenges and 72 open codes for mitigation strategies) all these open codes were 
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grouped together into 32 axial codes. And finally all these codes were sub-categorized into 

three main categories namely: personnel factors, process factors and Technology factors.  

 

Example: here two transcripts are taking from different interviews 

 

Interview transcript4: ―After providing KT employees don‘t understand the provided KT at 

that time onsite coordinator repeat the KT process again and again this leads to project extra 

cost‖ 

 

Interview transcript5: “many offshore employees‘ visits to onsite for KT this leads to extra 

cost to an organization at that time its better onsite coordinator visits offshore and provide 

KT‖ 

 

In the above example both transcripts are taken from different organizations, Interviewee-4 

speaking about project extra cost i.e.   Providing KT many times leads to project extra cost, 

for this transcript we framed open coding as ―Repetition of same task‖, and similarly 

interviewee-5 speaking the project extra cost i.e. the number of offshore employee‘s visits to 

onsite leads to extra cost to organization.  

 

Both scenarios are different but in both interviewees they mainly focusing extra cost during 

KT, so we categorized both interview transcripts into single Axial coding as ―Extra cost‖. 

And further this axial coding is sub-categorized into process factors. [42-44] [46]. 

 

The below Table 5-2 shows the results of Grounded theory (interviews) 

 

Coding stages Total Number of codes 

Open coding 122 

Axial coding 32 

Selective coding 3 

  

Table 5-2 Interviews Coding Stages 

5.3 Interview observation results 

5.3.1 Knowledge transfer challenges in global software development 

5.3.1.1 Personnel factors 

 

In this factor all the people related challenges are grouped together, challenges such as 

language barriers, trust, personal attributes are grouped into personnel factors. 

 

Language barrier 
 

During knowledge transfer language barrier is a major challenge, at the beginning of projects 

offshore employees face a lot of problem to understand client‘s accent and hard to 

understand different acronyms. 
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Trust 
 

Trust plays a vital role in IT organizations, Initial Trust Effect the Ongoing Trust between 

service receiver and service provider. E.g. during KT if an employee is from same country, 

same language speaking, same culture then  knowledge sender will believe them a lot. If the 

person is not from same country then there is a problem in believing him and they have to 

communicate with him many times to believe him and this ultimately affect the Knowledge 

transfer between sender and receiver. More over While handling  high level data Trust plays 

a vital role between client and vendor, while dealing with confidential type of data both 

client and vendor should be trust worthy otherwise it‘s another major barrier for transferring 

knowledge. 

 

Sometimes vendor has to push back the scheduled delivery date, and this push back date‘s 

are not intimated to client and this leads to major distrust between client and vendor and 

there exists a communication gap between client and vendor and this has a major impact on 

KT. 

 

personal attributes 

 

The provided KT must be in clear manner.  One of the challenges in KT is onsite 

coordinators reluctant to transfer knowledge to offshore team members and he do not 

allocate extra time to provide effective KT, so for effective KT knowledge receiver always 

relay on other team members and this causes misunderstanding between team members and 

leads to internal disputes. In few cases, subject matter experts will try to avoid the questions 

during the session and they do not like to transfer personal experience to knowledge receiver.  

 

Another barrier is Novice employees require proper KT before they deploy into new projects 

because they have low absorptive capability and they require extra schedule time to finish 

their task, so here automatically performance difference arise between different levels of 

employees, based on their absorptive capability organizations should provide effective KT 

before they assign any new projects to novice employees.  

 

Staffing 

In Global Software Development due to limited staff availability, multiple tasks are 

distributed to different team members without proper KT, when novice employees are 

deployed into new technologies without proper KT they have to face high work pressure and 

they can‘t perform the task effectively. 

one of the major barriers of KT is lack of Subject Matter Experts availability to provide 

effective KT, Availability of staff is an important factor for Knowledge transfer,  this 

situation effects more for the employees especially who work  in distributed sites.  

For an effective KT Training is an important factor, Before starting the project BRD 

(Business Require Developers) allocate budget for proper KT  but providing KT to the 

employees who join later in the project life cycle is a major challenge and it requires 

additional schedule planning and is concerned as a major challenge during KT. 
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 Table 5-3 Interview Challenges Personnel Factors 

5.3.1.2 Project factors 

 
Requirements specification 
 

During KT most of the expansive error occurs due to misunderstanding of requirements 

specification and they have to fix this errors in earlier stage otherwise pilot to rework, during 

project work developers completely relay on requirement specification and lack 

understanding about proper requirements specification is a major barrier in GSD and that 

ultimately leads to lose of an organization. 

 
 
 
 

Personnel Factors 

Challenges 

Categories 
Interviews - Challenges 

Interview ID 

Language 

barriers 

Difference in language accent and explanations 1, 2, 5,8 

Difficulty in understanding the acronyms and 

business terminology 2,4 

Trust 

Ensure successful delivery  
1, 2, 3, 4, 5, 

7 

Lack of understandability over clients KT   1, 6 

Relying completely on SRS 2, 3, 4, 5, 6 

Lack of trust on each other between team members 4 

Delay in work and delivery distrust 4 

Confidential data effect on trust 3 

Insufficient knowledge transfer leads to distrust 1,8 

Personal 

attributes 

Novice level employee's low absorptive capability 2, 4, 3 

Onsite coordinators reluctant to take extra time for 

KT 2 

Providing limited information  2,4 

Subject Matter Experts is trying to avoid the 

questions during the session 6 

Onsite coordinators reluctant to give proper KT 5 

Approaching other team members for domain 

knowledge 3 

Knowledge transfer process according to knowledge 

level 

1, 2, 4, 5, 

6,7,8 

Willing to say YES even though provided KT didn‘t 

understand 5 

Performance difference due to work experience 2 

Staffing 

Deploying employees in new technology 1 

Un availability of Subject Matter Experts to provide 

KT 6 

Providing KT to the persons who join later in the 

Project life cycle 6 

High work pressure for novice employee 1 
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Temporal distance 
 

When project includes dependent tasks for example coding in one location and Testing in 

another location, transferring of knowledge between them is a major challenge. Knowledge 

transfer overhead arises when work is handed over from one site to another site. In this 

process due to lack of time coincidence among distributed teams there is less scope for 

exchanging KT. 

 

Changing vendor 
 

Moving from old vendor relationship is not an easy process, because it always involves lot of 

challenges. At the very beginning a common client employee is always reluctant to shift 

from old vendor and also from the relationship with old vendor. The major problem involved 

in shifting the vendor is, client no longer holds all the knowledge or he cannot provide all the 

critical knowledge needed by the new vendor. Moreover, there is no specific mechanism that 

will best for switching of vendors.   

 

Extra costs  
 

Initially client provided Knowledge Transfer to new vendor but due to some reasons client is 

not satisfied with their work and client again have to shift back to old vendor this leads to 

extra cost for KT to new vendor.  Similarly if client distribute work to two vendors then old 

vendor reluctant to provide proper KT to new vendor again this cause the extra cost. 

Another extra cost for KT is lack of prior domain experience, this situation arise due to lack 

of past experience on the present working domain, moreover providing KT on specific 

domain is an extra cost to an organization. 

Similarly another extra cost is, provided KT in one domain and employee is deployed in 

another working domain then this leads to an extra cost to an organization and rework to 

team members. One of the Extract cost for KT is using of tools, basic software tools are 

necessary for proper KT but while proving KT if organization uses the expensive software 

tools this lead to an extra cost. 

 

Project Deadlines 
 

During KT Requirement understanding is an important factor due to lack of requirements 

understanding that causes the project schedule to overrun. Project requirements have to 

design in proper manner when the design complexity increases it requires more KT and 

requires extra schedule hours to understand the design requirements. Similarly KT sessions 

should be conducted in proper manner with limited scheduled hours because conducting 

extra KT session during design phase leads to schedule overruns. 

 

Novelty 
 

When requirements are changed or new requirements added to an existing project then team 

members are unaware of those requirements and require more KT for novelty of a project. If 

higher the novelty of project knowledge, then it is more difficult to transfer knowledge. 

 

Community of practice 
 

Organizations are unable to utilize personal expriences of their team members so 

Organizations have to support CoP‘s in GSD especially during KT, the reason is that tacit 

knowledge cannot be articulated into explicit knowledge and it‘s a major challenge for KT. 
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Turnover 
 
Due to high rate of skilled employee turnover causes brain drain to an organization, because 

organizations have to find new employee in place of an old employee and they have to 

provide effective KT according to new employee capability which is a major loss to an 

organization. 

 

 

Communication 
 

Communication is believed as main mode by which employees they discover what they 

know and transfer to their team members. During KT Communication problems in 

workplace can cost the company capital and production. And infrequent communication 

between team members is hardship for KT. 

Indirect communication is a major challenge during KT, because when KT flows from onsite 

location to offshore location through offshore coordinator then there is a chance to lose 

important information and personal experience of client.  

 

 

Project Factors 

Challenges 

Categories 
Interviews - Challenges Intervie

w ID 

Requirements 

specification  
Lack of requirements specification understandability 

1, 4, 3, 

5, 6,7,8 

Temporal 

distance 

Lake of time coincidence among distributed teams 3, 5, 6 

Overhead due to increase in distributed sites 1 

Delay in catch-up time and reporting time 1, 3, 5,8 

Changing vendor Loss of experiential knowledge 1, 7 

 Extra costs 

Client have to shift back to old vendor 1 

Client changes to new vendor due to dissatisfaction of old 

vendor‘s work 6 

Improper KT plan will leads to unnecessary KT hours and 

extra costs 6 

Old vendor reluctant to provide proper KT to New vendor 6 

Lack of past experience on the present working domain 1,4 

Extra costs due to several onsite employees travelling to 

offshore location 5 

Repetition of same task 2 

Extra costs for change requests 4,1,8 

Provided KT irrelevant to present working domain 3 

Extra costs due to expensive software tools 3 

PROJECT 

DEADLINES 

Managing project schedule dead lines 4, 5,8 

Increase of design complexity and redesign requires more 

KT  1,2,3 

Conducting extra KT session during design phase leads to 

schedule overruns 6 

Lack of requirements understand cause schedule overrun 2 

Novelty Novelty of new requirement for the project 2, 4, 5,8 

Community of 

practice 
Usage of organizational practices effectively 

1, 2, 4, 6 
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Turnover High rate of skilled employee turnover 

1, 2, 3, 

4, 5, 

6,7,8 

Communication Loss of information through centralized communication 1, 2, 4,8 

 

Table 5-4 Interview Challenges Project Factors 

5.3.1.3 Technology factors 

 
Software Support 
 
The goal of the Software tool is to attain no knowledge of the focal area to high-level 

knowledge. During KT, understanding and using of tools is a major challenge, the selection 

of tools depend upon the type of communication, selection of tool is an important factor 

organizations must know what type of tools and technologies are used for synchronous and 

asynchronous communication. Another challenge is video and audio performance 

differences during communication and this type of challenge mostly occur in distributed site, 

poor quality performance of audio and video is a major problem to provide an effective KT. 

 

TMS 
 

Knowledge repository is an automated system that allows capturing, organizing and 

classifying organization‘s knowledge. The use of knowledge repository is to store and 

retrieve data quickly. Knowledge repository is an important source to provide effective KT, 

sometimes due to lack of time factors employees neglect to update the correct version of 

document in knowledge repository and lack of information about updated documentation is a 

major barrier to KT and sometimes uploading the wrong version of documentation cause 

delay in project delivery.  
 

Technology Factors 

Challenges 

Categories 
Interviews - Challenges 

Interview ID 

Software 

support 

Lack of knowledge on tool selection criteria and 

usage 

1, 2, 3, 4, 5, 

6,7,8 

Differences in communication media performance  2 

TMS 

Lack of information about documentation updates  2, 3,8 

Delay in updating the documents in knowledge 

repository 2 

Uploading the wrong version of documentation 3 

 

Table 5-5 Interview Challenges Technology Factors 

5.3.2 Interview mitigation strategies 

5.3.2.1 Personnel factors 

 

Language bridges 

Language barrier is a challenge during KT and the difficulties will never be fully resolved 

but organizations must strive to find their ways to improve the goal. In order to overcome 

this barrier knowledge sender should pronounce accent in lucid manner so that knowledge 

receiver can easily understand the conversation, and another way to overcome language 

barrier is, Onsite employees provide KT in an understandable manner to the offshore 
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employees,  they have to communicate verbally as often as possible and get to know each 

other‘s accents. 

 

Staffing 
 

Based on knowledge of certain functionalities the user would be divided into novice, 

advanced beginner etc. In order to provide an effective KT to different level of employee‘s 

organizations should prepare  a product functionality matrix (PFM) where it contains all the 

functionalities of the product and the levels. Nevertheless Irrespective to their knowledge 

level, every employee will be provided with equal knowledge transfer. But work expectances 

are less for novice level employees when compared with other level employees. And novice 

employees don‘t need to perform all types of activities,  usually the KAT (Knowledge 

Aquisition Team) arranges the session based on the average skill levels of the entire team 

and for novice team members knowledge sender should give as much as information 

regarding products and they are encouraged to ask doubts without hesitation. And KT 

process should be recorded for further reference to novice employees.  

If an employee has domain knowledge and prior work experience then he is considered as 

advanced level of employees and organizations should provide KT whenever they face 

challenges. 

 

Trust 
 

While providing Knowledge Transfer Initial Trust Effect the Ongoing Trust between service 

receiver and service provider E.g. If the employee is from same country, same language 

speaking, same culture knowledge sender will believe them a lot. And if the employee is not 

from same country then there is problem in believing him and knowledge sender have to 

coordinate many times to believe him. 

 

Face to face communication is more important to build mutual trust between knoweldge 

provider and knowledge receiver,  during face to face meetings if a person feel comfort then 

they give more KT and feel friendly and trust can be build easily. 

In order to build trust in distributed locations the person who is deployed at onsite i.e. onsite 

coordinators have to take the initiative to maintain good relationships with clients and this 

helps the offshore employees to communicate frequently with clients. In this process both 

client and vendor have good understanding between each other and they can develop trust 

easily.  

 
Personal Attribute 

 

If the Provided KT is not understand to knowledge receiver then knowledge sender must  

repeat the KT to provide maximum knowledge to vendor organization, and on the other side 

it is offshore employee‘s duty to absorb everything that has been transferred from client. 

Moreover Clients will never transfer 100% knowledge regarding project and offshore 

employees should  not believe that the client provide all the information they need to 

proceed. Knowledge reciver have to put more effort to analyze the details through personal 

communication with one site employees which in turn may increase mutual trust. 
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And for many of the projects a shadow consulting will be done, shadow consulting means If 

the provided KT is not understood then  a senior employee will sit or use their computers and 

they will help in their tasks.  

 

Personnel Factors 

Strategies 

Categories  
Interview-Strategies  Interview ID 

Language 

bridges 

Communicate verbally as often as possible and get to know each 

other‘s accents 
8 

Staffing 

Providing equal KT irrespective to knowledge level 1, 6 

Provide KT whenever team members face challenges 4 

Record process during KT for novice employees  3, 6,7 

Provide special KT to Novice employees 5 

Less work expectancy from novice employees 1, 5 

A 3 tiered SRS approach with live tutor sessions 8 

Sort the employees based on product functionality matrix 7 

TRUST 

Initiative for managing the good relationship with offsite 

employees 
1 

Deploying offshore employee at onsite  1 

Coordinate many times to build trust 4 

Face to face interaction to make friendly ties and to  build trust 4 

Personal 

Attribute 

Assigning Shadow supervising through desktop sharing and 

phone calls  
5 

Repeat the KT until receiver understand every thing 5 

Employee has to put personal effort for understanding 

requirements 
1,4, 5 

Table 5-6 Interview Strategies Personnel Factors 

 

5.3.2.2 Project factors 

 

Temporal distance   
 

If the number of distributed sites are increases it‘s difficult to provide KT, in order to 

overcome this challenges organizations should plan well and pre schedule the date and time 

according to the number of distributed sites. Moreover organizations should maintain KT 

sheets to provide  KT  in different sessions timings. 

Another mitigation strategy to overcome temporal distance is to use IT media. Use the tools 

like WebEx, VoIP, and Skype and conduct the meeting according to pre schedule timings. 

 

Community of Practice 
 

In offshore location, multiple teams work on same project. If challenge arise in one team, 

then experienced team member in another team will arrange group sessions and transfer his 

knowledge to other team members. Sometimes  organizations conduct the group sessions and 

every one get together to fix a challenge. 
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Project guidelines 

In order to understand the requirements correctly, knowledge receiver must follow few 

guidelines such as documentation reread before work is being transfer. When the client 

changes over the vendor‘s intellectual knowledge, which cannot be transfer easily, so 

organizations should follow documentation process over learning, experimenting and 

research work. Because all the money spent on these activities are not for free. Therefore, 

there should be a SLA defined such that for whatever reasons if there is a change in the 

vendor they have to provide these documentation.   

 

Task Management 
 

When task is handover between two shift persons then there is delay is project work. In order 

to overcome this challenge both persons should have complete knowledge on their 

application. Moreover if first shift person is senior most employee and second shift person is 

less experience employee then the person who is going to prepare the schedule need to think 

about this and have to take appropriate steps like, allocating more schedule time to second 

shift person or always task should be handed over at least 30 minutes before team member 

left from the shift. 

In this process if the task cannot be understand during shifting, it is always better to wait 

until the next day rather than doing things wrong. So building up team knowledge to reduce 

single points of failure is the only way to overcome this type of problems. 

 

Project Deadlines 
 

If the employee don‘t understand the requirement correctly then it will take long time to 

understand the requirements and project schedule overruns, in order to overcome this 

challenge Initially organizations should plan for the pre scheduled calls within the given 

limited life span, and another mitigation strategy would be discuss every day and every hour 

at the end of the day and conduct standup meetings. Still if the knowledge receiver don‘t 

understand the requirement then conduct one or two sessions in a day and discuss with all 

team members so that everybody can be benefited, and after discussing if it really needed to 

increase the project deadlines then increase project deadlines, otherwise finish with in 

deadlines. 

 

However for designing part it requires more schedule time the reason might be designing 

part is not only one person decision all project managers, Team leaders, onsite people should 

be satisfied to get approved. Due to  change requests from client side it take more time so 

organizations should allocate extra schedule time for design phase and another mitigation 

strategy would be involve as many as employees in design phase in order to finish within 

schedule time. 

  

KT should be provided in limited manner because increased KT would effect in delay in the 

delivery and decreased KT would effect in doing more rework, so in order to overcome this 

problem the teams should make use of business analyst who can guide both the teams in an 

efficient manner and provide KT whenever they require. 
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Key facilitator 

In some situation onsite coordinator is not available to provide KT this type of situations we 

see generally in distributed teams, at the time organizations should keep some buffer time to 

provide KT or use the alternative methods like communicating with staff which are 

connected with that application. 

 

Verification 
 
Sometimes client don‘t know whether provided KT is understand to knowledge receiver or 

not so in order to ensure this organizations must follow some mitigation strategies like after 

finishing KT employee will be given the same task to perform, and knowledge sender will 

provide the instructions or list of task with all the steps involved and provide all those 

documents and then they will ask them to implement them, after that organizations take 

feedback from knowledge receivers then they will ensure whether provided KT understand 

to knowledge receiver or not. And if they don‘t understand then  they must have client status 

meetings. 

 

In few organizations they use excel sheet to note the details of KT they note all the topics in 

excel sheet and they give KT, once the KT has done they mark the status to ensure the KT 

delivery, and finally they mark to the team member by asking him to confirm that he got all 

KT from knowledge sender or not. And another verification is to conduct the weekly oral 

test to knowledge receiver to verify whether the knowledge receiver understand the provided 

KT or not. 

Regular updates via email and shared screen meetings on small achievable tasks within each 

stage on projects life cycle, automated reports can be misleading and best to ask questions 

from both sides rather than relying on just statistical information to ensure the successful 

delivery of KT. 

 
Reducing Extra cost 

 

Project domain knowledge plays a vital role in knowledge transfer costs. If company recruits 

a new employee who has prior experience on the same domain then organizations can 

provide limited knowledge transfer to him. It may reduce the communication between 

employees which reduces KT extra costs. 

In distributed sites if developer doesn‘t understand the provided KT then organizations have 

to repeat KT two or more times so this may leads to extra cost. In order to save the extra cost 

Instead of visiting to onsite locations for KT use the following technology like: Live 

meetings, Video conferences, Skype meetings, they are the best way to do KT and best 

process to overcome budget problem. 

 

Moreover if client changes to new vendor then new vendor organization have to recruit 

experienced employees who have past experience on present working domain. In general 

these employees were positioned at onsite location and they work for the offshore team and 

they are responsible for the knowledge transfer from onsite to offshore. More over old 

vendors have to transfer their knowledge to the new vendor. Clients has to provide the 

codified knowledge repository to new vendor employees. 
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Novelty 
 

SRS is enough to provide effective KT about the new project requirements and another way 

of provide KT apart from system requirements are, user guides would be used to explore the 

application and with that one can get to know about the novelty of requirement. And if the 

novelty is about new technology then in order to provide a new technological knowledge 

organizations send employees to authorized training institutions and arrange classes from 

domain experts, if the novelty of requirements are so complex then organizations conduct the 

brainstorming sessions based on novelty of the requirements. 

Moreover the person who is providing KT should understand completely before transferring 

to developer or team members. He needs to find alternative ways to   provide KT and team 

members need to coordinate with onsite coordinator to get knowledge about new 

requirements. 

 

 
Employee Turn over 

If a senior employee leaves the organization in the middle of project, it will affect the 

organization, because, for new employee, they have to provide the additional KT. In order to 

overcome this problem the project team must have at least 30% of people in each tier of 

knowledge, and the new employee has to be trained until he reaches the intermediate level.  

The project team should equates to  

 

Basic Knowledge – organizations should maintain 30% of basic knowledge employees to 

resolve basic problems with little or no help   

Intermediate - organizations should maintain 30% of intermediate knowledge employees to 

solve medium sized problems with some guidance from time to time 

Expert – finally, organizations should maintain 40% of expert knowledge employees with 

little or no help in solving most problems as they arise. 

 

 

Before leaving an organization employee must provide minimum prior notice period of  two 

to three months and he has to provide KT to new employee until new employees understand 

the KT, and organizations have to think before deploying an employee into key projects they 

must collect a bond or agreements with employees. 

Another mitigation strategy would be prepare the KT plan before the employee leaving, the 

KT plan should contain PFMs, induction plan and the references to all the documentation 

where it contain SharePoint, internal training, external training etc. 

 

Communication Bridges 
 

Communication plays a vital role during KT and direct communication through onsite 

Person is better way to understand the requirements and clarify his doubts, indirect 

communication is not an efficient way because there is a chance for loss of information by 

missing the valuable data. The better way to communication with onsite coordinator is 

through phone calls or through emails or conference calls. 
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Project Factors 

Strategies 

Categories  
Interview-Strategies  

Article 

Reference 

temporal 

distance 

Use communication media to reduce the temporal distance 3, 6 

pre schedule the date and time according to the number of 

sites 1,5,6 

Community of 

practice 

Arranging group session and fix an challenge 2 

Group sessions are organized by development team to 3rd 

party before work begins 
8 

conducting induction training 7 

Group sessions arranged by experienced employee from 

another team 
1, 6 

Project 

guidelines 

A process of documenting everything like learning, 

experiments and research 
7 

documentation reread before work is transferred  8 

Provide overview of document before giving KT 5 

Task 

Management 

Allocate more schedule time to understand new requirements 3 

Building up team knowledge to reduce single points of 

failure 
8 

Provide KT before 30min to the next shift employee  3, 5 

Project 

Deadlines 

Properly planning according to deadlines. 4 

Conducting stand-up meetings and discuss project status at 

end of the day 
2 

Allocate extra schedule hours for design phase 4 

Involve as many as employees in design phase 5 

engaging offshore system / business analyst at client location  6 

Pre schedule the call sheets within limited time span 1 

Key facilitator 

Involve clients at key points during KT process. 6,8 

 keep some buffer time to provide KT 6 

communicating with staff which are connected with 

application 
3 

Verification 

Taking feedback and conducting client status meetings. 2, 4,6 

E-learn courses, structured to test an individual‘s current 

knowledge 
8 

Weekly oral test to staff 7 

Regular updates via emails and shared screen meetings 8 

Collecting feedback from KT receiver 5 

Mark the weekly status to ensure KT delivery 5 

Reducing Extra 

Cost 

KT through communication media rather than onsite visiting  5, 2 

personal visit to onsite/offsite and provide KT  2, 3, 6, 

Old vendor have to provide KT to new vendor  1 

client has to provide his knowledge repository to new vendor 
1 

recruiting employee based on his past experience on same 

domain 
1 
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Getting KT at onsite and developing the project at Offshore 6,7 

Novelty 

Sending employees for training sessions to authorized 

institutions 
5 

selection of meetings based on complexity of KT 1 

Arranging classes by the domain experts 5 

Conducting brainstorming sessions 6 

user guides would be used to explore the application to 

understand 
7 

Need to coordinate with client for understanding 4 

employee Turn 

over 

Maintain at least 30% of people in each tier of knowledge 8 

Turnover employee has to provide his knowledge to his 

replacer 
1, 2,  4, 5, 6 

Signup for bond before deploying in to the project 4,5 

Prepare the KT plan before the employee leaving 7 

provide prior notice period before leaving the organization 1, 2, 4, 5, 6 

Communication 

Bridges 

Arrange client meeting calls with onsite person  4 

communicate with onsite through email and phone calls 

directly 
1, 5,2 

 

Table 5-7 Interview Strategies Project Factors 

5.3.2.3 Technology factors 

 
Software Support 
 

For effective communication between knowledge sender and knowledge receiver the 

following tools are useful Microsoft share point, live meetings, Video conferences, Skype 

meetings  and those are the best way to provide KT.  

The organizations use the WEBEX, same time chats, group chats and IBM Lotus Notes for 

synchronous communication. They also have the audio conferencing via VOIP Phones 

during the KT Session. The KT Provider will initiate/host the WebEx session and send the 

connection URL details, one hour before the KT Session, so that everybody can join the 

session without any delay and the KT Provider will share his desktop and presents the 

required information or code walkthroughs etcetera. Asynchronous tools like emails, 

Automatic remedy system (ARS), office communicator, dialog live sessions and gems are 

also useful to communicate with the client.  

 
TMSS 
 
Tool are important factors for effective KT every company will have successful 

collaboration tools, documentum systems (where all the documents are uploaded) even in 

some situations if KT session doesn‘t aid completely, employees they can go back and check 

the documents which are already uploaded and have all the related information or 

presentations. Moreover it contains information like who have presented the information 

before or the challenge discusses everything they can find in it this is also known as project 

repository. 
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Company will have change management repository system where all change requests can be 

seen such as, who has change the data, what changes have been done and what steps they 

took to fix that challenge. 

 

Table 5-8 Interview Strategies Technology Factors 

 

5.4 Interview’s Quantitative observations 

In this Section, the data that is obtained from Qualitative analysis are statistically inspected 

using Quantitative Analysis. In our thesis, we conducted eight interviews from GSD 

companies. The data collected from the interview transcripts are quantitatively analyzed 

using statistical representation [48] [49]. In order find the gap and to represent the data 

statistically we considered three attributes such as number of interviews conducted, number 

of KT challenges raised from company perspective with respective to their axial coding 

shown Figure 5-2. The main motive of this Quantitative analysis is to sort the Complexity of 

challenges during KT from company perspective. 

 

In order to find the complexity of KT challenges through Quantitative results  from number 

of interviewees we sort the KT challenges into three categories such as Low complexity 

challenges, Medium complexity challenges and High complexity challenges. 

Technology Factors 

Strategies 

Categories  
Interview-Strategies  

Interview 

ID 

Software 

support 

Tools like Microsoft share point, project repositories for KT 2,7 

Use video conference, share requirements, PPT, WEBEX 3, 6 

Maintaining collaboration tools for KT 2 

Live meetings, video conferences, Skype Meetings 2 

Prefer email for asynchronous communication 1, 5 

Prefer ARS, gems for asynchronous communication 1 

Use same time chart, group chats, IBM lotus notes for synchronous 

communication    
5 

Asynchronous like tools like Communicator, Phones, Dialog live 

sessions  
4 

Use video conference with sharing desktop 3, 6,7 

TMS 
Maintaining a project repository  4 

Change management repository for change requests 2 
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Figure 5-2 Total Number of Interview Challenges 

  
 

5.4.1 Challenge prioritization   
 

The main aim of Quantitative study is to prioritize the Knowledge transfer challenges in 

GSD from interviewee‘s perspective; the main motivation to prioritize the challenges is to 

know what challenges that blockade the Knowledge Transfer in GSD. If the organization 

focus on those challenges based on prioritization, they can provide the KT successfully. 

Moreover, we already categorized the challenges in the section 5.3.1.1-5.3.1.3; here we 

prioritized the challenge categories based on Eight (8) interviewee‘s experience and number 

of challenges interviewees addressed. We did not follow any prioritization techniques 

because we interviewed every employee who has above six years of experience and every 

employee is in a managerial position, so we took number of interviewees addressing a 

challenge as a priority. We gave scaling to the KT challenges from 1-8. We scaled 1-2 as low 

priority, 3-5 as medium priority and 6-8 as high priority Challenges. The use of this 

prioritization is to know what are the low, mediums and high complexity over KT challenges 

from companies‘ perspective.  

We present the categorization of challenges based on priority wise in figure 5-3.  
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Figure 5-3 Priority of Challenges with Respect to Interviewees 

     

Figure 5-3 shows that two interviewees addressed low priority challenges on staffing and 

changing vendor. Less than six interviewees addressed medium priority challenges on TMS, 

Novelty, Community of practices, Communication barriers, Language barriers and Temporal 

distance. Apart from that, more than five interviewees addressed high priority of Challenges 

on project extra cost, project deadlines, Trust, personal attributes, turnover and software 

support. 
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CHAPTER 6: 

DISCUSSION 
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6 DISCUSSIONS 

6.1 Comparative analysis 
 

For analyzing the results, authors used a Qualitative comparative analysis (QCA) method. 

By applying QCA approach, authors compares units through human analytical insights rather 

than using computer assisted application [21] [35] [68]. 

 

Here authors performed the comparison study over the open codes in other words on the 

lowest level of theoretical codes, which were very close to our extracted data gathered from 

our SLR and Interviews. Authors compared open codes, because it impregnates comparison 

process over entities with clearer and exact meanings.   

  

Totally, authors identified 98 units (open codes) from SLR and 122 units (open codes) from 

interview results. Here, these numbers included both challenges and mitigation strategies. In 

Table 6-1, the column ―Common Units‖ represents the number of common Challenges and 

mitigation strategies from both SLR and interview results; the column ―Uncommon Units‖ 

represents the individual unique number of challenges and mitigation strategies from both 

SLR and interview results. 

 

 

Studies Total Units Common Units Uncommon Units 

SLR 98 41 57 

Interview 122 41 81 
Table 6-1 Results of Grounded Theory (SLR and Interviews) 

 

Figure 6-1 shows a comparison of challenges found from SLR and interviews. Seventy-two 

(72) different challenges gathered from SLR and interviews, out of which 24 challenges 

identified as common in both literature and interviews. The list of common challenges 

presented at appendix 9.4. Twenty-two (22) distinct challenges identified from literature, 

which were lesser than the identified challenges from interviews. Twenty-six (26) new 

challenges obtained from interviews.  

 

In order to confirm that we did not miss any challenges from both SLR and interviews, once 

again we rechecked our 35 primary articles and interview transcripts. After we had a relook 

at our primary studies and interview transcripts, we confirmed that we find 22 different 

challenges from literature and 26 distinct challenges from interviews. We not only checked 

for challenges but also for mitigation strategies too. 

 

 

 
Figure 6-1 Challenges from SLR and Interviews 

Literature 

Challenges 

Interview 

Challenges 
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Similarly, authors reported mitigation strategies from SLR and interview results. Authors got 

107 mitigation strategies, out of which 17 strategies were common in both interviews and 

SLR results. The list of common mitigation strategies presented at appendix 9.5. Fifty-five 

(55) new strategies gathered from interview results, and Thirty-five (35) mitigation strategies 

identified through literature. Authors presented the comparison of results over strategies in 

Figure 6.2 

 

 

 
Figure 6-2 Strategies from SLR and Interviews 

   

 

The total number of challenges and strategies gathered from SLR and interviews were a 

combination of three categories namely Personnel, project, and Technology (2PT) factors. 

The distribution of challenges and strategies from SLR and interviews according to 2pt is 

presented in Figure 6-3. 

 

 
 

Figure 6-3  Distribution of Challenges and Mitigation strategies 

 

From Figure 6-3, it seems that Project factors have a significant impact over mitigation 

strategies.  Most of the challenges and subsequent mitigation strategies are into ―personnel 

factors‖ and ―Project factors‖. 

Literature 

Strategies 

Interview 

Strategies 
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6.2 Dispersion of challenges and mitigation strategies 
 

Through the comparative analysis, challenges and mitigation strategies gathered from SLR 

and interviews merged.   

  

The challenges distribution is as shown in Figure 6-4. Larger portions of the challenges are 

from Project and People categories. KT process in GSD activities consist of different kinds 

of complex processes and more importantly distributed environment makes KT process more 

complex due to geographical distances and cultural diversities. In addition, employees and 

their knowledge are fundamental elements involved in the KT process and their involvement 

with different background, culture and knowledge levels complicates it even worse.   

 

 On the other hand, the least portion is from Technology category. It is due to the vast 

improvements and developments in software and hardware technology, especially in 

communication media has more advanced and innovative tools with higher availability and 

cost effectiveness that satisfies the distributed software development  team‘s requirements. 

However, it also involves several challenges related to technology factors.   

 

 
Figure 6-4 Distribution of Challenges 

    

 

 

The mitigation strategies distribution is as shown in Figure 6-5. There is a significant 

difference than challenges dispersion, especially for decreased portion in Personnel and 

enormous improvement in project and technology categories. It implies improvement on 

project factors and technology factors are utmost important step for KT process in GSD. 
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Figure 6-5 Distribution of Mitigation strategies 

 

6.3 Map of challenges and strategies 
 

Mapping between challenges and mitigation strategies attained mostly on basis of what we 

gathered and mentioned in the literature and interviews. However, for some obvious cases 

we assigned mitigation strategies to the respective challenges based on our insights. The 

strategy we followed for mapping are also mentioned in the table below. From the result of 

the map, some interesting findings were discussed below.   

  

In Table 6-2, a map between challenges and mitigation strategies are shown such that 

column one represents the challenge name, columns two and three represents the mitigation 

strategies‘ ID and  the  number of strategies addressed. The challenges with greater number 

of mitigation strategies ranked high and placed at the top of the table. For example, a 

challenge, lack of understandability over clients KT‖ can be mitigated by thirteen different 

mitigation strategies, which is the highest in the map.  

  

From the map, we would like to highlight that this order indicates the possibility of the 

mitigation strategies, which can address the challenges of KT process in GSD settings. In 

other words, those challenges discussed as organizational practices. It also describes the 

higher degree of mitigation strategies for the respective challenges. 

 

Challenge 

ID 
Challenges Strategy ID Total 

C13 lack of understandability over clients KT   

M18, M19, M20, 

M21, M24, M27, 

M30, M37, M41, 

M42, M51, M92, 

M94 

13 

C16 Insufficient knowledge transfer leads to distrust 

M7, M17, M18, 

M19, M20, M21, 

M22, M23, M27, 

M30, M94, M92 

12 

C18 
 Knowledge transfer process according to 

knowledge level 

M5, M6, M16,M25, 

M27, M55, M87, 

M88, M108, M28, 

M29, M30 

12 
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C40 
 lack of Requirement specifications 

understanding  

M8, M21, M37, 

M38, M61, M94, 

M97, M101, M102, 

M104, M105 

11 

C17 Ensure success delivery  

M19, M51, M64, 

M68, M62, M63, 

M65, M66, M67, 

M69 

10 

C14 delay in work and delivery leads to distrust 

M7, M18, 

M19,M25, M27, 

M30, M37, M51, 

M92, M94 

10 

C2 misinterpretation of conversation style 

M5, M8, M18, M88, 

M89, M94, M101, 

M103 

8 

C3 Misunderstandings due to language 

M5, M8, M18, M88, 

M89, M94, M101, 

M103 

8 

C21 novice level employee's low absorptive capability 

M6, M5, M15, M28, 

M29, M30, M55, 

M87 

8 

C45 Overheads due to increase in distributed sites 

M31, M40, M44, 

M54, M95, M96, 

M97, M100 

8 

C48 
Tacit knowledge is harder to access from a 

distance 

M40, M44, M54, 

M95, M96, M103, 

M104, M108 

8 

C66 
Novelty of project knowledge (Novelty of 

Knowledge) 

M40, M43, M76, 

M77,M78, M79, 

M80, M81 

8 

C28 effects of IT human capability 

M6, M25, M27, 

M30, M33, M55, 

M87, M108 

8 

C7 Impact of national culture 

M2, M3, 

M4,M5,M18, M88, 

M89 

7 

C12   relying completely on SRS Document  

M37, M19, M92, 

M21, M30, M51, 

M94 

7 

C36 High work pressure for novice employee 

M11, M12, M13, 

M14, M55, M56, 

M106 

7 

C47 
lack of time  Coincidence among distributed 

teams 

M32, M44, M45, 

M95, M96, M97, 

M100 

7 

C53 
Extra costs due to several onsite employees 

travelling to offshore location 

M70, M71, M97, 

M93, M95, M96, 

M108 

7 

C19 
Willing to say YES even though provided KT 

didn‘t understand 

M6, M27, M33, 

M87, M28, M29 
6 

C20 client reluctant to share information 
M5, M87, M89, 

M108, M24, M30 
6 
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C25 onsite coordinators reluctant to give proper KT 
M5, M87, M89, 

M108, M24, M30 
6 

C33 deploying employees in new technology 
M6, M13, M30, 

M54, M55, M106 
6 

C4 code comments and project documentation 
M18, M89, M97, 

M100, M103 
5 

C8 lack of different cultural understanding 
M2, M4, M5, M18, 

M88 
5 

C39 high rate of skilled employee turnover 
M82, M83, M84, 

M85, M86 
5 

C46 limited opportunities for synchronous support 
M32, M44, M54, 

M97, M100 
5 

C64 
lack of requirements understand cause schedule 

overrun 

M46, M47, M50, 

M51, M52 
5 

C72 
lack of knowledge on tool selection criteria and 

usage 

M97, M98, M99, 

M100, M101 
5 

C1 lack of English language skills 
M18, M69, M5, 

M89 
4 

C11 lack of understandability between employees  
M18, M20, M23, 

M27 
4 

C23 providing limited information  
M24, M30, M33, 

M55 
4 

C27 
Approaching other team members for domain 

knowledge every time 

M28, M30, M87, 

M108 
4 

C30 
Information misinterpretation due to repeatedly 

re-adjust to variants methods 

M54, M56, M106, 

M107 
4 

C31 
frequently re-adjust to alternative methods  of 

their business units 

M56, M54, M6, 

M11 
4 

C32 
loss of Tacit Knowledge due to replace of 

onshore with offshore staff 

M6, M83, M85, 

M106  
4 

C65 Managing project schedule deadlines   
M47, M51, M92, 

M54 
4 

C70 
loss of information through centralized 

communication 

M89, M90, M91, 

M92 
4 

C9 
inexperience of the project members for 

interaction 
M5, M18, M89 3 

C49 
Delay in Catching-up time and Reporting time of 

team members 
M40, M44, M45 3 

C58 Client have to shift back to old vendor M72, M73, M74 3 

C59 
Client changes to new vendor due to 

dissatisfaction of old vendor‘s work 
M72, M73, M75 3 

C63 
Conducting extra KT session during design phase 

leads to schedule overruns 
M46, M50, M52 3 

C67 Usage of Organizational practices effectively   M33, M34, M35 3 

C74 Uploading the wrong version of documentation M104, M107, M109 3 

C76 less Knowledge Modifiability  M105, M107, M57 3 

C6 no common language M100, M103 2 
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C41 ineffective SRS Review M38, M39 2 

C42 Insufficient SRS documentation M38, M39 2 

C51 additional costs due to modifications M53, M109 2 

C57 
Old vendor reluctant to provide proper KT to 

New vendor 
M59, M73 2 

C62 
increase of design complexity and redesign 

requires more KT  
M48, M49 2 

C5 Difference in language accent and explanations M1 1 

C34 
Un availability of Subject Matter Experts to 

provide KT 
M60 1 

C35 
Providing KT to the persons who join later in the 

Project life cycle 
M10 1 

C50  loss of experimental knowledge  M58 1 

C52  required high client specification knowledge M53 1 

C54 underestimated and unclear planning M59 1 

C60  repetition of same task M12 1 

C61 lack of domain experience in relevant domain M74 1 

C68  practices for tacit knowledge transfer M36 1 

C69 
 infrequent communication between team 

members 
M88 1 

C73 
Lack of updated KT Document availability to 

less experienced employees 
M104 1 

C75 lack of information about documentation updates  M109 1 

 

Table 6-2 Challenges and Mitigation Strategies 

 

Out of our research, we did not find any particular or relevant mitigation strategies for some 

challenges from both SLR and interviews, which we presented in Table 6-3. Because of we 

are unable to find the mitigation strategies for the tabulated challenges, we cannot say these 

are not so important, but we can say those challenges have a least probability for mitigation 

strategies. For instance, KT providers are reluctant to share the data with the vendors, 

because of its confidentiality, lack of their personal interest, reluctant to travel to offshore 

location, or delay in selecting the suitable mentors etcetera which will affect the KT process. 

In addition, a number of sudden complex change requests, providing irrelevant KT are 

revealed troublesome, but important and inescapable as a customer demands.     

 

 

Challenges 

ID 
Challenges 

Strategy 

ID 
Total 

C15 confidential data effect on trust - 0 

C22 onsite coordinators reluctant to take extra time for KT  - 0 

C24 Subject Matter Experts is trying to avoid the questions 

during the session 
- 0 

C29 employees reluctant to change locations  - 0 

C37 Delay due to changes in staff.  - 0 

C38 lack of adequate facilities available  - 0 

C55 Provided KT irrelevant to present working domain  - 0 
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C56 extra costs due to expensive software tools  - 0 

C71 differences in communication media performance   - 0 

 Table 6-3 Challenges with no Strategy found 

 

Table 6-4 shows a list of mitigation strategies in a descending order according to the number 

of challenges it can mitigate. KT process for distributed teams involved in GSD, generally 

maintain different backgrounds with different cultures and languages.  IT brings additional 

inconsistency and organizing challenges. Thus, focusing on the preventive mechanisms over 

those challenges is found to be utmost important. Recent development in communication 

media and other software support shows an effective way for the efficient knowledge 

exchanges. 

 

 

 

 

 

 
 

 

Strategy 

ID 
SLR-Strategies  Challenge ID Total 

M30 
employee has to put personal effort for 

understanding requirements 

C12, C13, C14,  

C16, C18, C20, 

C21, C23, C25, 

C27, C28, C33, 

12 

M18 
 peer-to-peer help, close relationships and 

proactive learning 

C1, C2, C3, C4, 

C7, C8, C9, C11, 

C13, C14,  C16, 

11 

M5 Stimulate Individual Motivation 

C1, C2, C3, C7, 

C8, C9, C18, C20, 

C21, C25, 

10 

M89 Facilitate Informal Client-Vendor Communication 

C1, C2, C3, C4, 

C7, C8, C9, C20, 

C25, C70, 

10 

M6 

Implement training and mentoring  

C18, C19, C21, 

C28, C31, C32, 

C33, 

7 

M87 
asking trainers/mentors via face-to-face 

communication 

C18, C19,  C20,  

C21, C25, C27, 

C28, 

7 

M94 Use video conference, share requirements, PPT, 

WEBEX 

C2, C3, C12, C13, 

C14, C16, C40, 
7 

M97 Prefer email for asynchronous communication 

C4, C40, C45, 

C46, C47, C53, 

C72, 

7 

M108 

Maintaining a project repository  

C18,  C20, C25, 

C27, C28, C48, 

C53, 

7 

M27 
Increase interpersonal skills and technology 

management skills 

C11, C13, C14,  

C16, C18, C19, 
6 
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M51 Invest More time and give much information in 

mean time. 

C12, C13, C14, 

C17, C64,  C65, 
6 

M54 Providing KT using different organizational 

mechanisms   

C30, C31, C33, 

C45, C48,  C65,  
6 

M88 Formalized Communication Structures 
C2, C3, C7, C8, 

C18, C69, 
6 

M92 
communicate with onsite through email and phone 

calls frequently 

C12, C13, C14, 

C16, C65, C70, 
6 

M19 
Conduct the requirements elicitation meetings 

C12, C13, C14, 

C16, C17, 
5 

M44 
Building up team knowledge to reduce single 

points of failure 

C45, C46, C47, 

C48, C49, 
5 

M55 
knowledge gained from knowledge base and  

experienced colleagues 

C18, C21, C28, 

C33, C36, 
5 

M100 Asynchronous communication tools like 

Communicator, Phones, Dialog live sessions  

C4, C6, C45, C46, 

C47, C72, 
5 

M103 
Use video conference with sharing desktop 

C2, C3, C4, C6,  

C48,  
5 

M21 
deploying offshore employee at onsite  

C12, C13, C16, 

C40, 
4 

M24 
Learning by Experimenting 

C13, C20, C23, 

C25, 
4 

M28 
Assigning Shadow supervising through desktop 

sharing and phone calls  

C18, C19, C21, 

C27, 
4 

M33 Arranging group session and fix an challenge 
 C19, C23, C28, 

C67, 
4 

M37 Introduce Business terms in an understandable 

manner in SRS 

C12, C13, C14, 

C40, 
4 

M40 
A process of documenting everything like 

learning, experiments and research 

C45, C48, C49, 

C66, 
4 

M95 
maintaining collaboration tools for KT 

C45, C47, C48, 

C53, 
4 

M96 
live meetings, video conferences, Skype Meetings 

C45, C47, C48, 

C53, 
4 

M101 
instant messengers substitute informal 

communication 
C2, C3, C40, C72, 4 

M104 
Personalized directories provide information about 

whom to contact for challenge. 

 C40, C48, C73, 

C74, 
4 

M106 Tools suite for direct access to the repository 
C30, C32, C33, 

C36, 
4 

M25 
high level of employee's credibility transfer more 

knowledge 
C14,C18,C28 3 

M7 Priority for performance rather than status for 

selecting a mentor  
C14, C16, C28, 3 

M8 onshore team members visits offshore location C2, C3, C40, 3 
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M20 Initiative for managing the good relationship with 

offsite employees 
C11, C13, C16, 3 

M29 
Repeat the KT until receiver understand every 

thing 
C18, C19, C21, 3 

M38 Follow two-stage test based review technique   C40, C41, C42, 3 

M56  proper explicit knowledge transfer methods C30, C31, C36, 3 

M73 
client has to provide his knowledge repository to 

new vendor C57, C58, C59, 3 

M107 
Using Enterprise Architecture repository for 

specification artifacts 
C30, C74, C76 3 

M109 
Change management repository for change 

requests 
C51, C74, C75 3 

M2  high collectivist cultures transfer more knowledge C7, C8,  2 

M4 conduct cultural workshop C7, C8,  2 

M11 
Provide KT whenever team members face 

challenges 
 C31, C36, 2 

M12 Record process during KT for novice employees   C36, C60, 2 

M13 provide special KT to Novice employees  C33, C36, 2 

M23  face to face interaction to make friendly ties and 

to  build trust 
C11, C16, 2 

M32 
pre schedule the date and time according to the 

number of sites C46, C47, 2 

M35 conducting induction training  C23,  C67, 2 

M39 bridging model for different stockholders  C41, C42,  2 

M45 
Provide KT before 30min to the next shift 

employee  
 C47, C49, 2 

M46 Proper planning according to deadlines. C63, C64, 2 

M47 
Conducting stand-up meetings and discuss project 

status at end of the day 
C64, C65, 2 

M50 engaging offshore system / business analyst at 

client location  
C63, C64, 2 

M52 
Pre schedule the call sheets within limited time 

span 
C63, C64, 2 

M53 Use personal/informal networks,   C51, C52, 2 

M59 involve clients at key points during KT sessions C54, C57, 2 

M69 Mark the weekly status to ensure KT delivery C1, C17, 2 

M72 Old vendor have to provide KT to new vendor  C58, C59, 2 

M74 recruiting employee based on his past experience 

on same domain 
C58, C61 2 
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M83 
Turnover employee has to provide his knowledge 

to his replacer 
C32, C39, 2 

M85 Prepare the KT plan before the employee leaving C32, C39, 2 

M105 
Codified directories aid to providing templates, 

procedures 
 C40, C76 2 

M1 
Communicate verbally as often as possible and get 

to know each other‘s accents 
C5,  1 

M3 Develop Cultural Competence C7, 1 

M10 
Providing equal KT irrespective to knowledge 

level 
C35, 1 

M14 Less work expectancy from novice employees  C36, 1 

M15 a 3 tiered SRS approach with live tutor sessions  C21, 1 

M16 
sort the employees based on product functionality 

matrix 
C18, 1 

M17 
Travel to client location for establishing friendship 

ties 
 C16, 1 

M22 Coordinate many times to build trust  C16, 1 

M31 
Use communication media to reduce the temporal 

distance 
C45,  1 

M34 
Group sessions are organized by development 

team to 3rd party before work begins 
 C67, 1 

M36 Group sessions arranged by experienced employee 

from another team 
C68, 1 

M41 documentation reread before work is transferred  C13, 1 

M42 Provide overview of document before giving KT C13, 1 

M43 Allocate more schedule time to understand new 

requirements 
 C66, 1 

M48 Allocate extra schedule hours for design phase C62 1 

M49 Involve as many as employees in design phase C62 1 

M57 Training to access knowledge repository C76 1 

M58 
modularization, reuse of outside expertise, joint 

collaboration, personal identities at work  
C50, 1 

M60  keep some buffer time to provide KT C34 1 

M61 
communicating with staff which are connected 

with application 
 C40, 1 

M62 
Taking feedback and conducting client status 

meetings. 
C17, 1 

M63 
E-learn courses, structured to test an individual‘s 

current knowledge 
C17, 1 

M64 Weekly oral test to staff C17, 1 

M65 
Regular updates via emails and shared screen 

meetings 
C17, 1 

M66 Collecting feedback from KT receiver C17, 1 

M67 Onsite requested reverse presentation. C17, 1 

M68 Conducting Quizzes to staff members C17, 1 
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M70 
KT through communication media rather than 

onsite visiting  
C53, 1 

M71 personal visit to onsite/offsite and provide KT  C53, 1 

M75 Getting KT at onsite and developing the project at 

Offshore  (cap Gemini paper) 
 C59, 1 

M76 
Sending employees for training sessions to 

authorized institutions 
 C66, 1 

M77 selection of meetings based on complexity of KT  C66, 1 

M78 Arranging classes by the domain experts  C66, 1 

M79 Conducting brainstorming sessions  C66, 1 

M80 
user guides would be used to explore the 

application to understand 
 C66, 1 

M81 Need to coordinate with client for understanding  C66, 1 

M82 
Maintain at least 30% of people in each tier of 

knowledge 
C39, 1 

M84 Signup for bond before deploying in to the project  C39, 1 

M86 
provide prior notice period before leaving the 

organization 
 C39, 1 

M90 
high extent of communication transfer more 

knowledge 
 C70, 1 

M91 Arrange client meeting calls with onsite person   C70, 1 

M93 
Tools like Microsoft share point, project 

repositories for KT 
C53, 1 

M98 
Prefer ARS, gems for asynchronous 

communication 
 C72, 1 

M99 use same time chart, group chats, IBM lotus notes 

for synchronous communication    
 C72, 1 

M102 Notify through web-based systems  C40, 1 

 

Table 6-4 Strategies mitigating Higher Number of Challenges 

 

We noticed that there is a cause-and-effect relationship between some challenges. In other 

words, one challenge becomes a creator for another challenge, which generates several other 

challenges. For example, KT providers are neglecting the value of documentation, or 

neglecting the availability of the document and updated document details as public to the 

entire knowledge seekers etcetera, which leads to create problems for maintaining the proper 

transactive memory system for the organization. This type of situations cause other 

personnel gets confused and frustrated which ultimately creates delay in their work. The 

same cause-and-effect relationship phenomenon was present for mitigation strategies too. 

The interrelationship between each factor should study in the future for more clear 

understanding about roots of challenges and their corresponding mitigation strategies.   
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Figure 6-6 Relation between Personnel, Project and technology factors 

 

6.4 Validity threats 
 

This section presents the different validity threats related to our study. 

 

6.4.1 Internal validity threats 
 

Internal validity is to verify the data collected for the study, which facilitates us to draw valid 

conclusions [66].   

 

 The aim of our systematic literature review is to gather as much research literature as 

possible, related to our area of research topic. Thus, authors framed a search string based on 

the PICOC structure according to the guidelines proposed by Kitchenham [15] and queried it 

on scientific publication libraries. As a result, authors retrieved a large set of scientific 

literature after applying inclusion and exclusion criteria and quality assessment criteria. 

Authors got 35 final set of articles out of 3194 articles. 

  

We did not consider grey literature to our systematic literature review. Neglecting grey   

Literature may lead us in missing some interesting data. Authors did not conduct snowball 

sampling, which may result losing some interested information. The main motive behind this 

action is K.T is a very wide area, which links with several other large numbers of fields in 

the software-development life cycle.  

 

As a limitation in our report, instead of actual number of 72 challenges and 107 mitigation 

strategies IDs, our results have challenge IDs ranges from C1- C76 and mitigation strategy 

IDs ranges from M1- M109. This is due to bias while giving open coding to challenges and 

mitigation strategies. The authors later noticed this issue and deleted six open coding. The 

deleted open code IDs are C10, C26, C43, C44 and M9, M26. Authors felt it is very difficult 

to and may cause further bias situation, so authors decided to continue the IDs ranges from 

C1-C76 and M1-M109 by discarding the above mentioned six IDs. 

 

6.4.2 Conclusion validity threats 
 

According to [67] Conclusion validity is to check the reliability of the extraction processes 

through data collection methods and to check whether the gathered data is sufficient or not 

for the rest of the research work for defining the accurate conclusion.  

 

According to Wohlin, et al. [67] selection of the subjects for the research study also affects 

the validity. As our research work is exploratory in nature, authors conducted interviews 
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with open-ended questionnaire for which the respondents allowed to express their views 

freely. The research threat due to selection of interviewee eliminated with the selection of 

interviewees who are playing a leader or manager kind of role such as team lead, project 

lead, project manager etcetera. All the interviewees are related to the main area of the study 

in one way or other way. 

 

Interview questions framed and sent to our supervisor before conducting the interviews for 

his feedback. After getting feedback from the supervisor, the questionnaire was finalized.  In 

order to avoid any potential threats to conclusion validity, the authors were conducted tests 

in advance with interview questions.   

6.4.3 Construction validity threats 
 

According to wohlin et al. [67] Construct validity refers to the generalization of the results 

with respect to the theoretical studies. There is a chance for the misinterpretation for 

choosing suitable theoretical studies. However, we feel fair or it may be a minor mistake for 

selecting the suitable studies. Another possibility for the construct validity threat is biased 

judgments between the authors over the selected studies.  

 

To avoid potential threat of researcher bias and from selecting irrelevant data, authors used 

data extraction form. Both authors based on their mutual understanding, developed data 

extraction form. Authors used this data extraction form and made several changes to the 

form during systematic literature review for piloting the studies. Finally, updated data 

extraction form used to extract data from selected primary studies in order to overcome this 

threat. 

 

We used our search string in scientific libraries to gather relevant articles. We used 7 

scientific libraries for gathering scientific literature. We have some limitation over springer 

link database. The search tab did not allow us to use our search string due to keywords 

restriction. Instead, we used Scopus scientific library to retrieve papers from springer link as 

it includes all scientific journals related to software engineering. We took librarian‘s 

suggestion before considering Scopus as a replacement for springer link. 

 

While conducting the interviews, there are interviewees who can misunderstand the 

questionnaire. To overcome this type of threats authors discussed with the interviewee before 

the interviews were conducted.  

 

6.4.4 External validity threats 
 

External validity is to generalize the research results with the existing research work [66] 

[67].  

  

Validity of Population  

 

We conducted interviews with people from different continental locations that are Europe, 

America and Asia. The idea was to include different employees, with different backgrounds, 

cultures, organizational structures and experiences. This can gives us a broad overview of 

our results. However, due to time limitations, and the free time availability of interviewee 

and cost effective conversations, we conducted eight interviews from eight different 

organizations. For exploring more generalized challenges and mitigation strategies form 

industrial perspective, more number of interviews needed. 
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Interviewees’ roles and responsibilities  

  

Stakeholders involved in K.T process in GSD settings discussed earlier in this report. 

Interviews were conducted with K.T providers and K.T receivers. The difference in roles, 

responsibilities, organizational culture and nature of contract may pose a threat on the 

extracted information from interviewees. Authors reviewed and noticed some dissimilarity 

from interviews extracted data. For example, Interviewee 8 said that employees have to put 

their personal effort for their understanding. On the other hand, interviewee 1, 3 and 4 said 

that it is K.T provider‘s responsibility for giving the K.T in very understandable manner. We 

examined such conflicts and concluded that personal abilities may be the reason behind 

these. Therefore, we decided to add these statements in our analysis. 
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CHAPTER 7: 

EPILOGUE 
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7 EPILOGUE 

7.1 Conclusion 
 

In this study, we studied an area of KT process in GSD from both literature and interviews 

perspective. In order to understand, which challenges are acting like blockade for 

effectiveness of KT process in GSD? We also studied mitigation strategies, which can 

mitigate those challenges. To achieve the aim of our study, we applied three systematic 

processes methodically. Grounded theory and qualitative comparative analysis used as data 

analysis methods.   

 

 As a result, 72 different challenges and 107 strategies revealed. Like most of the studies 

related to GSD which used 3C categorization (namely Communication, Control and 

Coordination), we also categories our results from SLR and interview in to three factors 

namely personnel, project and technology factors. We collectively named these factors with 

an acronym 2PT. Nearly 44% of challenges and 53% of mitigation strategies lied in project 

factor. It leads us to a conclusion that collaborative processes over the personnel who 

involved in the KT process are the crucial success factor for successful KT process. Most 

importantly, a maintenance team on KT process should focus on the improvement on each of 

the personnel, project and technology factors which will help in the effective KT process.   

7.1.1 Answers to research questions 

7.1.1.1 Research question1 

RQ1: What are the challenges and mitigation strategies of KT in GSD settings reported 

in literature?  

 

Challenges and mitigation strategies reported in the literature identified through systematic 

review according to the guidelines proposed by Kitchenham [15]. Then grounded theory 

applied over extracted literature data to identify the critical challenges and mitigation 

strategies. After analyzing the data from SLR, 46 challenges and 52 mitigation strategies 

found in the context of KT process in GSD. Those results were clearly discussed in the 

above chapters. 

 

7.1.1.2 Research question 2 

 

RQ2: What are the challenges and mitigation strategies of KT in industry in GSD 

settings?  

 

Challenges and industrial practices were collected through the interviews with practitioners 

from organizations, which are involved in KT process in global software development. The 

interviews were conducted with the support of seven-staged procedures suggested by S. 

Kvale [29]. The interviews are conducted through semi-structured discussion and in order to 

analyze the data we used grounded theory proposed by Strauss. As a result, we got 50 

challenges and 72 mitigation strategies from interviews. Those results were as mentioned in 

the above sections.  
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7.1.1.3 Research question 3 

 

RQ3: What are the similarities and gaps between the results from literature and 

industry with respect to challenges and mitigation strategies? 

  

Qualitative comparative analysis method proposed by Ragin [68] was used to investigate the 

gaps and similarities between the results obtained from both SLR and interviews. At last, 26 

new challenges and 55 new strategies were identified from interview analysis while 22 

challenges and 35 strategies from literature were found to be distinct from interviews. Those 

results are discussed in discussions chapter and the final map of challenges and mitigation 

strategies were are also presented in discussions chapter. Out of the distinct results, we got 

24 challenges and 17 mitigation strategies as common from SLR and interviews perspective. 

We presented the results of the common attributes in section 9.4 and 9.5. 

 

7.2 Future study 
 

The exploration of this known area KT in GSD revealed further directions for the future 

research. After our exploration we came to know that there is a need for the lot of 

improvements in KT process especially in GSD settings which influences almost all phases 

of the software development life cycle. We identified this study can be extended in following 

aspects.  

  

Organizational KT process is carried out to support several levels software development 

lifecycle. In each level, there is a transmission of knowledge between knowledge providers 

and knowledge receivers. There are lot of challenges involved at both side, i.e. between KT 

providers and KT receivers. Hence, future study can focus on both sides for identifying 

challenges and mitigation strategies specifying to each side by involving large number of 

practitioners. 

 

Inanition to that, author also noticed some challenges were interlinked with the cause-and-

effect relationship. In other words, one challenge becomes a creator for another challenge, 

which creates several other challenges. For example, Knowledge providers are neglecting the 

value of documentation, neglecting the making of document available to all the knowledge 

seekers or neglecting the making of updated details of the documents as public etcetera, 

which will leads to create problems for the transactive memory system of the organization. 

This type of situation causes other personnel to get confused and frustrated, which ultimately 

create delay in their work. The same cause-and-effect relationship phenomenon was 

presented for mitigation strategies too. The interrelationship between each factor should be 

studied in future for more clear understanding about roots of challenges and their 

corresponding mitigation strategies.   

  

In addition, future investigation must continue in exploring KT process for open-source 

software projects supported by personnel located at worldwide locations.  In such scenario, 

members communicate mostly through informal communication. In this scenario, 

communities of practices are played a major role, probably; it is very complicated 

collaboration process in GSD settings. However, many open-source software projects are 

very successful so far, but their productivity and quality is not so comparative and 

competitive with commercial products. One of the other major drawbacks is its time 

consuming. 
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Finally yet importantly, in our investigation, it was found that selection of right software 

product or communication media with splendid features for KT providers and receivers was 

one of crucial success factors in GSD settings especially where direct face-to-face 

integration is rarely occurred. For example, to select software product or software support for 

the KT process, organizations should take into consideration not only cost and suitability to 

their interaction, but also quality attributes such as usability, type of communication platform 

it is providing,  reliability by which it supports entire KT process or not which greatly 

influences on project success. Similarly, another important supporting factor for successful 

KT is successful maintenance of Transactive memory system and its supportive tools, which 

enables personnel to use effectively. These two factors need to be investigated in the future. 

 

 

We are unable to find mitigation strategies for some challenges from both SLR and 

interviews, which are presented in Table 6.3. However, we rechecked the primary studies 

and our interview transcripts. In future researchers can focus on those challenges to find the 

mitigation strategies either by conducting literature review or by conducting interviews 

which includes more number of practitioners. 
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9 APPENDIX 

9.1 Data extraction form 
 

General Information Regarding Articles 

Data Item Value 

Study ID Article Numbers 

Article Title   

Author Name   

Journal/Conference/Conference 

Proceeding/   

Data of Article Publication   

Publication Source   

Specific Information 

Methodology 

Case 

study/Survey/Experiments/Interviews/Others 

Study Focus   

Specific Attributes 

Problem Domain  Related to Global software development 

Challenge High lightened Knowledge Transfer in GSD-Challenges  

Mitigation Strategy Proposed Knowledge Transfer in GSD-Mitigation Strategy  

Success Results  High/Medium/Low 

Validation   

Additional Findings   

Table 9-1 Data extraction form 

9.2 Interview questions 
 

Q1: While providing knowledge transfer have you ever faced difficulties when 

communicating with receivers (language or national culture)? 

- If yes, how did you resolve the conflict? 

- If no, how do you manage different stakeholder‘s involvement? 

 

Q2: How can you verify, to ensure that the delivered knowledge transfer was successful 

understand by team member? 

 

Q3: Does vendor really depend upon SRS to get the complete knowledge of an application 

or developing product? If not in what way they depend upon? 

 

Q4: Will initial trust affect the ongoing mutual trust between service receiver and service 

provider during knowledge transfer? If so, how? If not why? 

 

Q5: How will you provide an effective knowledge transfer for different knowledge level 

(i.e., novice, advanced beginner, competence and proficiency) employees? Is there any 

challenges arise? If yes, what are the mitigation strategies? 

 

Q6: In an ongoing project if an employee changed the team or left, will it affect the 

knowledge transfer process? If yes, how will you mitigate that challenge? If no, how will 

manage the ongoing process? 
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Q7: During Knowledge Transfer, will the centralized communication (through an offsite 

person rather than face to face communication from client) is clear to understand? Is there 

any information loss through centralized communication? If so how to resolve this 

challenge? 

 

Q8: While providing knowledge transfer, if the offshore team not able to 

understand  requirements specification correctly as documented by the onsite team, how to 

handle this type of situations form both client and vendor perspective? (Even for change 

requests also) 

 

Q9: If the number of distributed sites increase will the knowledge transfer is affected? If yes, 

How to overcome this challenge? 

 

Q10: When work is handed over to a distributed team member, due to lack of time 

coincidence (document understanding, catch up time to a next shift person and reporting 

time from past shift employee) did you ever faced any problem if so, how to overcome this 

situations? 

 

Q11: If client faces any extra costs for knowledge transfer, what strategies will be followed 

to reduce these extra costs?  In addition, describe those extra costs if any? 

 

Q12: How will you provide an effective knowledge transfer according to project deadline 

setup's (should not cross the deadline)? 

 

Q13: If novelty (new requirements) of project knowledge is higher, is it difficult to transfer 

knowledge? If yes, what steps need to be taken to overcome this challenge? 

 

Q14: If increased or decreased knowledge transfer between software development and 

testing (in the design phase), will it affects the project schedule? If yes, which mitigation 

strategies you follow to overcome this challenge? 

 

Q15: What are the supporting technologies and organizational practices are used for 

efficient   knowledge transfer? 

 

Q16: If Project Knowledge is codified in High Level Manner in organizational knowledge, 

repository is it easy to transfer knowledge between the employees. What are the mitigation 

strategies you follow to overcome this challenge? 

 

9.3 Research Related Information 
 

Study 
Journals/ 

Conference 

Publicati

on Date 

Publication 

Database 

Research 

Strategy 
Data Collection  

p1 Conference 2009 ACM Case study interviews 

p2 Journal 2007 
Wiley Online 

Library 
Case study interviews 

p3 Conference 2006 IEEE Xplore Case study NA 

p4 Conference 2009 IEEE Xplore 
Industrial 

experience 
NA 

p5 Journal 2009 
Engineering 

village 

Industrial 

experience 
interviews 

p6 Journal 2010 ACM Survey Questionnaires 
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p7 Journal 2008 
Wiley Online 

Library 
Case study  interviews 

p8 Conference 2010 IEEE Xplore 
Literature 

review  
Interview  

p9 Journal 2005 
Engineering 

village 
Case study questionnaires 

p10 Conference 2010 
Engineering 

village 

Literature 

review 
Interviews 

p11 Journal 2006 Springerlink Survey questionnaires 

p12 Journal 2010 
Engineering 

village 
Case study interviews 

p13 Conference 2010 IEEE Xplore Case study survey 

p14 Conference 2006 ACM Case study  

Document 

review, 

observation, 

interviews and  

questionnaire 

completion.  

p15 Conference 2008 IEEE Xplore Case study Not Described 

p16 Journal 2008 ScienceDirect Case study 

Questionnaire 

and 

Interview 

p17 Journal 2010 SpringerLink Case study 

Documentation 

review, 

observation, 

interviews, focus 

groups, 

questionnaires 

p18 Journal 2008 SpringerLink Case study 
interviews, 

survey 

p19 Journal 2010 SpringerLink Case study interviews 

p20 Journal 2008 ScienceDirect Case study   Interviews 

p21 Journal 2009 
Engineering 

village 

Literature 

review 

Focus group 

interviews 

p22 Journal 2008 
Engineering 

village 
Case study interview 

p23 Journal 2008 
Wiley Online 

Library 
Survey Questionnaire 

p24 Journal 2008 
Engineering 

village 
Case study Interviews 

p25 Journal 2008 
Engineering 

village 
Case study 

document review, 

participant 

observation, and 

semi-structured 

interviews 

p26 Journal 2008 SpringerLink Survey Questionnaire 

p27 Journal 2004 ScienceDirect 
Technical 

Reports 
Not Described 

p28 Journal 2006 ScienceDirect Case study Questionnaire 
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p29 Journal Jan-2011 
Engineering 

village 
Survey Questionnaire 

p30 Conference 2010 IEEE explore Case study interviews 

p31 Conference 2010 IEEE explore 
Industrial 

Experience 
Not Described 

p32 Conference 2003 IEEE explore Case study questionnaires 

p33 Conference 2009 
Engineering 

village 
Case study Documentation  

p34 Conference 2010 
ACM digital 

library 
Case study observation 

p35 Journal 2008 SpringerLink  Case study interviews 

Table 9-2 List of Primary articles 

9.4 Common Challenges from SLR and Interviews 
 

Challenges Challenge ID 

code comments and project documentation C4 

lack of understandability between employees  C11 

  relying completely on SRS Document  C12 

Ensure success delivery  C17 

 Knowledge transfer process according to knowledge level C18 

Willing to say YES even though provided K.T didn‘t understand C19 

effects of IT human capability C28 

high rate of skilled employee turnover C39 

 lack of Requirement specifications understanding  C40 

Overheads due to increase in distributed sites C45 

lack of time  Coincidence among distributed teams C47 

Delay in Catching-up time and Reporting time of team members C49 

 loss of experimental knowledge  C50 

additional costs due to modifications C51 

Extra costs due to several onsite employees travelling to offshore location C53 

underestimated and unclear planning C54 

 repetition of same task C60 

lack of domain experience in relevant domain C61 

Managing project schedule deadlines   C65 

Novelty of project knowledge (Novelty of Knowledge) C66 

Usage of Organizational practices effectively  C67 

loss of information through centralized communication C70 

lack of knowledge on tool selection criteria and usage C72 

Lack of updated KT Document availability to less experienced employees C73 

Table 9-3 List of common challenges from SLR and Interviews 
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9.5 Common Mitigation Strategies from SLR and 

Interviews 
 

SLR-Strategies  Strategy ID 

Initiative for managing the good relationship with offsite employees M20 

deploying offshore employee at onsite  M21 

 face to face interaction to make friendly ties and to  build trust M23 

employee has to put personal effort for understanding requirements M30 

Arranging group session and fix an issue M33 

A process of documenting everything like learning, experiments and research M40 

Allocate extra schedule hours for design phase M48 

Weekly oral test to staff M64 

Mark the weekly status to ensure K.T delivery M69 

communicate with onsite through email and phone calls frequently M92 

Use video conference, share requirements, PPT, WEBEX M94 

maintaining collaboration tools for KT M95 

live meetings, video conferences, Skype Meetings M96 

Prefer email for asynchronous communication M97 

Asynchronous communication tools like Communicator, Phones, Dialog live 

sessions  
M100 

Use video conference with sharing desktop M103 

Maintaining a project repository  M108 

Table 9-4 List of common mitigation strategies from SLR and Interviews 

9.6 Quality Assessment Results  
 

Study QC1 QC2 QC3 QC4 QC5 Total 

P1 1 1 1 0 0 3 

P2 0.5 0 1 1 1 3.5 

P3 1 1 1 1 1 5 

P4 1 0.5 1 0.5 0.5 3.5 

P5 1 0.5 0.5 1 0.5 3.5 

P6 1 1 0.5 0.5 0.5 3.5 

P7 1 1 1 1 1 5 

P8 1 1 1 1 0 4 

P9 1 1 1 1 1 5 

P10 1 1 1 0 0 3 

P11 1 0.5 0.5 0.5 0.5 3 

P12 1 1 1 1 1 5 

P13 0.5 0.5 0 0.5 0 1.5 

P14 1 1 1 1 1 5 

P15 1 1 1 1 1 5 

P16 1 1 1 0.5 0.5 4 

P17 1 0.5 1 1 0.5 4 

P18 1 1 1 1 0.5 4.5 

P19 1 1 1 1 1 5 

P20 1 1 1 1 0 4 

P21 1 1 1 1 1 5 

P22 1 1 1 1 1 5 
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P23 1 1 1 1 1 5 

P24 1 1 1 1 1 5 

P25 1 1 1 1 1 5 

P26 1 1 1 1 1 5 

P27 1 1 0.5 0.5 0.5 3.5 

P28 1 1 1 0.5 0.5 4 

P29 1 1 1 1 1 5 

P30 1 0.5 0.5 0.5 0.5 3 

P31 0.5 1 1 0.5 0.5 3.5 

P32 1 1 1 1 1 5 

P33 0.5 0.5 0 0.5 0.5 2 

P34 1 1 1 1 1 5 

P35 1 0.5 0.5 0.5 0.5 3 

Table 9-5 Quality Assessment Result 

 
 


