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ABSTRACT 
 

 

 
Context. Global Software Development (GSD) or Global Software Engineering (GSE) is defined as 

the plan of action in which the software development is performed under various boundaries, such as 

temporal, political, organizational and cultural [1,2] . The projects developed in globally distributed 

environment are containing more risks than projects developed in collocated environment because of 

different challenges such as temporal, geographical and socio-cultural distances [67]. In this thesis 

communication risks have been discussed along with their causes and effects that hinder the 

effectiveness of GSD projects. Moreover mitigation practices to resolve communication risks and 

their negative impacts are also discussed.  

 

Objectives. The study describes the identification of communication risks, their causes, effects and 

the practices to mitigate the risks from both literature and industrial perspectives. Some 

recommendations has also been discussed on the basis of these resulted communication risks and their 

mitigation practices.  

 

Methods. Detailed systematic literature review in order to collect the data from relevant empirical 

studies with respect to our scope has been conducted in the first phase. Studies were selected from 

various Electronic Data Sources (EDS) such as IEEE Xplore (IEEE), ACM Digital Library (ACM), Inspec 

(IS), Compendex (CD), ISI Web of Science (WoS), Cite Seer (CS), Google Scholar (GS), Science Direct (SD), 

Springer Link (SL), Wiley Inter Science (WIS), and Business Source Premier (BSP). In second phase 22 

industrial interviews were conducted from 13 different multinational organizations.  In third phase 

data analysis has been made based on the analysis of ground theory. On the basis of the codes of 

grounded theory, comparative analysis has been performed between literature and industrial settings. 

At the end of the thesis some recommendations has been provided in order to resolve communication 

risks in GSD.  

 

Results. As a result of systematic literature review 44 risks, 44 causes, 38 effects and 63 practices 

have been identified in GSD with respect to communication.  27 risks, 22 causes, 19 effects and 39 

mitigation practices were identified from the industrial interviews. These risks, causes, effects and 

practices are not only described in this thesis but also mapped in relation to each other. At the end in 

comparative analysis the combined risks, causes, effects and practices were identified in tabular form. 

In total 47 risks, 45 causes, 39 effects and 65 mitigation practices were identified through this work. 

 

Conclusions. Communication plays a fundamental role in achieving the best practices in Global 

Software Engineering. This study points out the salient risks and limitations that hamper the process 

of smooth communication in geographically dispersed teams. The causes and effects of the mentioned 

risks are discussed in detail and a set of recommendations is provided to cope with those risks and to 

minimize their effect. The resultant set of recommendations is based on the best suitable practices 

which shall be followed by globally distributed organizations to achieve a fully communicated 

environment just like an in-house development setting. 

 

Keywords: Communication, Global Software 

Development, Global Software Engineering, 

Recommendation, Systematic Literature Review, 

Distributed software development 
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1 INTRODUCTION 
 

Global Software Development (GSD) or Global Software Engineering (GSE) is defined as the plan of 

action in which the software development is performed under various boundaries, such as temporal, 

political, organizational and cultural [67, 132]. In the era of globalization and especially during the 

previous decade, GSD has become a necessity for the software organizations. Tight budgets, shortage in 

resources, cost and time issues have motivated many enterprises to start looking for partners outside their 

operational zone [11, 63, 67, 132]. 

 

Software companies are distributing their operations to offshore/outsource development centers in order 

to get benefits such as low cost, high productivity, access to large skilled labor pool, market access, high 

quality and time shifting [32, 55, 91, 106, 111]. Mostly, Asian countries like China, India, Pakistan, 

Malaysia, Singapore, Philippine, Thailand and Vietnam are involved in offshore development activities 

[82]. Software companies in these countries work as low cost suppliers for USA and Europe based 

companies. Sometimes, companies plan/perform offshore development activities due to shortage of labor. 

In such cases, these organizations not only look for companies in Asian countries but also for European 

countries [82]. 

 

Along with benefits of cost and skilled labor when compared to near shoring, some of the researchers 

claimed that poor 3 Cs - Coordination, Communication and Collaboration are the main factors for failure 

of the distributed software projects [11, 58, 60, 63].  Success rate is also reported to be low due to these 

challenges. According to [106], seven out of ten projects usually fail due to different challenges in 

offshore development.   

 

GSD faces different challenges due to temporal distance, geographical distance, socio-cultural distance 

and poor communication breakable information exchange [31, 65, 67, 80, 89, 123]. According to 

Herbsleb at el. [60] GSD projects take 2.5 times more than co-located projects due to certain 

communication and coordination challenges. So there is a need to identify risks that causes these 

challenges and practices to mitigate those risks in GSD especially in term of 3C‟s. 

  

Communication is one of the biggest issue in GSD specially in offshore development due to temporal, 

linguistic and cultural differences [25, 63, 70, 101].  In GSD environment, communication frequency is 

low as compare to co-located teams [10] and there is a lack of face-to-face communication [101]. 

 

Geographical distance introduces lack of face to face meetings [62] due to which different negative 

effects can be seen such as communication frequency reduces and also limits informal communication 

[62].  According to different researchers, people from distributed sites should frequently travel to each 

other, especially on  the kick off meetings [38, 63, 93]. However video conference tools would also be 

encouraged in order to reduce lack of face to face meetings and increasing of informal communication 

[22]. 

 

Temporal distance introduces limited opportunity to communicate because of limited overlapping hour 

among distributed team members [96]. Due to the limited opportunity to communicate, team members 

have to rely on asynchronous communication [96] which may cause delay in response.  This can be 

resolved through shifting of working hours that not only increase overlap time among distributed teams 

but also add opportunity for synchronous communication [31].  

 

According to Smite et al. [133], most of the reported studies in the field of GSE, discusses different 

challenges. However, there are few articles that illustrate recommendation or techniques in order to 
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mitigate these challenges. In this study, we identify the risks, causes, effects and mitigation practices by 

conducting a SLR and industrial interviews. Furthermore based on the results from gathered data, 

different recommendations are suggested in order to overcome these risks. 

1.1 Research Aims and Objectives 
 

The aim of this study is to provide recommendations for mitigating communication risks in GSD projects. 

 

The objectives of this research are to: 

 Identify communication risks in GSD projects reported in both literature and in industry 

 Determine the causes of communication risks in GSD in literature and in industry  

 Investigate the effects caused by communication risks in GSD projects 

 Identify the practices reported in literature and being practiced in industry for mitigation of 
these communication risks 

 Identify similarities and differences between communication risks and practices gathered from 
literature and industrial settings 

 Suggest recommendations for mitigation of these communication risks in GSD projects 

1.2 Research questions 
To achieve the aim of this research the following research questions are posed:  

 

RQ1. What are the communication risks in globally distributed development projects, their causes and 

effects? 

RQ2. What are the best practices reported to mitigate these risks? 

RQ3. What are the communication risks in globally distributed development projects, their causess and 

effects being faced by industries? 

RQ3.1. Which practices are currently being applied in industry to overcome these communication 

risks? 

RQ4. What are the similarities and differences between industrial and literature results in terms of 

communication risks and their mitigation strategies? 

RQ5. What are the recommendations that can help software organization to avoid or mitigate the 

communication risks? 

 

By addressing these aims and objectives, different global software development organizations can get 

benefit of overcoming their problems related to communication between project teams and project 

members at different sites. In order to fulfill the objectives of this thesis, a systematic literature review has 

been performed and semi-structured interviews were conducted from different software organizations 

involved in global software development projects [125]. Qualitative Comparative Analysis (QCA) was 

performed in order to identify similarities and differences between communication risks and practices 

gathered from literature and industrial settings. 

 

1.3 Thesis Structure 
 

Thesis structure is divided into four parts such as Introduction, research methodology, results and 

discussions. Chapter 1 is the introduction of the thesis, while chapter 2 is the background of the thesis. 

Research methodology clearly described in chapter 3. Results of both SLR and interviews are described in 

Chapter 4 and chapter 5 respectively. In Chapter 6 discussion has been made on the results of SLR and 
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interviews and some recommendations have been suggested in Chapter 6 as well. In Chapter 7 conclusion 

and the future work has been described as shown in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4 Glossary 
 

Table 1: Glossary 
Term Explanation 

3C Communication, coordination and control 

Group members Responsible students of this thesis (Ajmal Iqbal and Syed Shahid Abbas) 

Risks Risks are the challenges or problems that need to be consider because of their negative 

effects on the project outcome. 

Causes The reasons due to any risk/challenge comes over 

Effects The negative impact of any risk/ challenge on the project outcome  

Practices/strategies Practices are used to mitigate the risks/ challenges and their negative effects 

Distance dimensions Geographical, temporal and socio-cultural distances 

Global Software Development GSD Global software development also known as Global software Engineering (GSE) or 

distributed software development. 

Offshore Relocation of development activities to other country [106] 

Outsource Subcontracting the SDLC phases or processes to another organization. 

SLR Systematic Literature Review 

QGS Quasi-Gold Standard 

EDS Electronic data sources such as IEEE, ACM, Engineering Village etc. 

Thesis Structure 

Chapter 3 

Research 

Methodology 

 

Chapter 1 

Introduction 

Chapter2 

Background 

Chapter 6 

Discussion

s 

Chapter 7 

Conclusion 

Chapter 4 

SLR 

Chapter 5 

Interviews 

Figure 1: Thesis Structure 
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2 BACKGROUND 

2.1 Background 
 

The concept of developing software in a distributed environment was introduced even before the term 

GSD was formulated [22]. In 1960‟s, large computer vendors like IBM started developing software in 

globally distributed environment [22].  Later in 1970‟s another distributed software development variant 

„contract programming‟ was introduced in which some part of the software development was outsourced 

to another third party for development [90]. PC revolution in 1990‟s marked the beginning of 

globalization of software that entirely changed the software industry culture [22, 133]. Before that 

software development was considered to be domain of only large organizations but with this revolution, 

smaller organization also stepped in the field of software development thus boosted the competition in 

software industry [22].  

 
Late in 1990‟s, the shortage of labor in US started a new trend of off shoring and its getting more and 

more popular among software developing organizations ever since [7]. In off shoring, an organization 

relocates its business process to some other country in order to obtain maximum benefits [122]. 

According to estimation, 20% software developing organizations only in US and out of 1000 world‟s 

largest organizations, 30% are off shoring their work [7]. Due to strong competitive industry 

environment, organizations started outsourcing (subcontracting a process or feature to another 

organization) the development of relatively less important features to other countries where salary is low. 

By doing so, organizations assure fast and relatively cheap development. India receives more outsourced 

contracts than any other country in the world mainly because of its cheap but highly skilled labor [30]. 

However lately, other Asian countries like China are also closing this gap of India‟s world superiority 

[94]. Other countries like Russia, Ireland, Brazil and Singapore and some eastern European countries like 

Estonia, Poland and Latvia are also getting outsourcing contracts in recent times [30, 31, 71]. 
 

According to Sangwan GSD is “software development that uses teams from multiple geographic 

locations” [122]. In simple words, GSD is software development performed by globally distributed 

teams. Collaboration modes (Outsourcing and off shoring) and other characteristics (global factors) of 

GSD make it entirely different from collocated development. Sahay et al. [121] defined GSD as  

 
“Software work undertaken at geographically separated locations across national 

boundaries in a coordinated fashion involving real time or asynchronous 

interaction” 

2.1.1 GSD Benefits 
 
In recent times, many software producing organizations have shifted their business process to distributed 

environment. The reason of this shift is mainly due to the fact that organizations have started to realize the 

benefits they can obtain from it. Many studies have been conducted over the years in order to indentify 

the potential benefits which can be achieved through distributed development in GSD environment. 

Following table summarizes main benefits of GSD reported in literature [31, 60, 62, 133]. 

  

Table 2: GSD benefits 
Benefit Explanation 

Development cost reduction Cost can be reduced by off shoring or outsourcing to those countries that have relatively cheap 

labor 

In time delivery  Effective managing of time-zone difference in globally distributed sites can be used as an 
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advantage for quick and in time delivery 

Modularization of 

development process 

Modularizing the development process provides an advantage of development of different 

features and component in parallel 

Access to competent and 

skilled personnel  

Organizations have access to skilled labor in GSD environment no matter where they are and 

thus can benefit from them 

Innovation and new ideas  In GSD, people of different culture background work together and share ideas which can result 

in new innovative ideas and practices which might be useful for the organizations 

2.1.2 GSD Challenges 
 

Holmstrom et al. [67] list down the three major challenges of GSD i.e. temporal distance, geographical 

distance and socio-cultural distance. Temporal distances increase the frustration and make people lose 

their track in large work process [67]. Delay in response due to limited overlap has negative impact on 

virtual teams [67]. On the other hand, due to geographical distances, there is a need of computer-mediated 

processes that cause a lack of “next door” closeness and lack of transparency of tasks. This situation 

creates hurdles for direct supervision and control [67]. Socio-cultural distances lead to 

miscommunication. Communication is important in any development process and communication issues 

lead to coordination and collaboration issues [67]. 

2.1.3 Importance of Communication 
 

In GSD communication is the major issue because of the geographical, temporal and socio-cultural 

distances [25, 63, 70, 101]. The quality and the frequency of the communication is less in GSD when it is 

compared to that of collocated teams [10]. 

 

Herbsleb et al. [60] explained the impact of speed of development in globally distributed projects. They 

stated that distributed projects take twice and one half of the time as compared to the same projects in co-

located environment. They illustrated the importance of both formal and informal communication for 

increasing the speed of development in GSD environment.  

  

Barstow [44] mentioned that “an individual software engineer spends more time exchanging information 

than any other activity”. Without proper coordination, project may not be completed in time, resulting 

increase in the overall cost of project.    

 

Informal and ad-hoc interaction plays major role in facilitating effective coordination [12]. Ad-hoc 

communication is always necessary in the distributed projects to recover if any unanticipated event breaks 

down occurs in the existing coordination mechanisms [28]. Coordination is needed for the organizations 

especially to work on common goals at different places in offshore development projects. 

 

Cherry et al. [28] explored through empirical study on ad-hoc collaborative activities that there is need to 

propose software tools which not only render collaboration between teammates but also need to support 

communication in distributed environment. They further described that there is need to research in this 

area because the importance of communication in GSD. 

2.2 Problem Definition 
Our primary focus in thesis on GSD which is often characterized by geographical, temporal and 

socio-cultural distances that raise communication issues among distributed team members [25, 63, 

70, 101]. The thesis concentrate on empirical studies and industrial settings to classify 

communication risks, their causes and negative impacts. This classification identifies the practices 

which mitigate the communication risks and provide the basis for our recommendations.  
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2.3 Related Work 
 

Different studies have discussed communication risks and their mitigation practices in GSD but those 

studies are not focusing on the causes and effects of those risks in distinguished situations. In this thesis, 

communication risks, their causes, effects and practices to mitigate those risks have been identified from 

both state of the art (SLR) and state of the practice (industrial interviews). GSD practices are highly 

situational [1], thus different recommendations have also been suggested in this thesis. Different studies 

related to communication risks and practices are described below: 

 

Carmel identified in his book [22] that GSD challenges especially communication challenges are due to 

five centrifugal forces that are: geographical distance, socio-cultural distance, lack of sense of teamness 

and loss of communication richness. He further explained that due to geographical distance 

communication frequency reduces and according to Allen, communication frequency reduces when team 

members are only 25 meter away from each other [5]. Holmstrom et al. [67] also described that there are 

three main challenges of GSD i.e. temporal, geographical and socio-cultural distances. Due to temporal 

distance, delay in response increases and further it increases the frustration [67]. Geographical distance 

creates challenges such as “lack of next door closeness”, lack of transparency of tasks and lack of 

teamness [67]. Socio-cultural distance increases lack of mutual understanding, miscommunication and 

people behave differently under different situations because of their political and religious values [67].  

 

Ågerfalk et al. [1] proposed the framework to identify the GSD risks with respect to 3Cs (temporal, 

geographical and socio-cultural distances). They also described that GSD risks have impact on more than 

one process. 

 

Franz [51] explained the computer mediated communication and its impact on distributed teams.  He 

stated that by increasing the number of sites, the communication becomes complex and that there is a 

chance of information overload in distributed teams.  In addition, team members face redundancy of 

information [51].  

  

In 2007, Christiansen [29] also described the challenges of communication in GSD. He explained that all 

mentioned benefits of offshore development are ineffective if communication issues are not handled 

properly. He presented some strategies to overcome these challenges. Dumitriu et al. [44] briefly 

presented the issues of communication and cooperation in offshore software development.   

 

Holmström et al. in “AGILE PRACTICES REDUCE DISTANCE IN GLOBAL SOFTWARE 

DEVELOPMENT [66]” has described different benefits of agile practices at different distances. They 

described that Pair programming is beneficial in resolving temporal distance and Scrum pre-game phase 

is also beneficial in order to resolve lack of mutual understanding among distributed teams [66]. 

  

Jimenez et al. [76] illustrated the problems and solutions in GSD through a Systematic Literature Review 

(SLR). They explained that communication is number one problem out of ten mentioned issues in GSD, 

where as coordination and collaboration are on number five and seven respectively. Alejandro et al. [93] 

also mentioned the risks and their mitigation strategies for requirement engineering process in the GSD 

through SLR. According to authors, the strategy to overcome GSD risks is not only there need to establish 

well define roles that team members work according to their responsibilities but also a need of social 

meetings which can be implemented efficiently by using regular meetings between team members 

situated at different sites. 
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3 RESEARCH METHODOLOGY 
In this chapter, the main objectives and aims of the thesis, research questions, proposed research 

methodology to answer those research questions are presented.  

3.1 Research Design 
This study has been conducted in following three phases. 

 Systematic Literature Review 

 Empirical Study (Semi-Structured Interviews) 

 Data Synthesis 

 Comparative Study 

 Recommendation 
 

Figure 2 shows the Research Design describing the relation of research methodology and research 

questions.  
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Data is gathered from the literature to be used as an input for phase 3 to answer 

Q#1and Q#2. 

 

 

 

 

This phase will give the an 
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Industrial interviews are conducted to obtain data from the industry 

to answer Q#3. This data is also used as an input for the phase3. 

Data gathered from the above two phases will be analyzed using Grounded theory in this 

phase for Q#1, Q#2  and Q#3. 

Data from Phase 1 provides the following outputs to answer Q#1and Q#2; 

 List of  communication risks in GSD projects. 

 List of their causes and effects 

Data from Phase 2 provides the following outputs to answer Q#3 
 List of  communication risks in GSD projects faced in industry. 

 List of their causes and effects in industry 

 

Phase 3: Data Synthesis 

Questionnaire 

literature review provides the base for 

conducting the Interview 

 

Phase 2: Empirical Study (Conducting Semi-Structured Interviews) 

 

Phase 1 : Systematic Literature review 

Figure 2: Research Design 

The outputs of phase 3 are compared in 

this phase to answer Q#4  

The method used for this phase is 

Qualitative comparative Analysis (QCA)  

Phase 4: Comparative Study 

List of recommendations to alleviate or 

mitigate each risk are presented to 

answer the Q#5. 

Phase 5: Recommendation Phase 
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3.1.1 Systematic Literature Review (SLR) 
Systematic literature review (SLR) provides a way of exploring, classifying, and analyzing the existing 

research related to any research area and questions of interest [78]. SLR is the type of secondary study 

that review all primary studies (studies which are used for exploring a specific research area [78]) in 

terms of identifying, analyzing and exploring all evidence related to research questions in unbiased and 

iterative way [78]. The empirical studies that contribute in systematic review are called primary studies 

[77, 78]. 

In this thesis, the guidelines provided by Kitchenham et al. [78] were followed in order to perform SLR. 

According to Kitchenham et al. [77, 78], SLR consists of three phases i.e. planning the review, 

conducting the review and reporting the review.  

Planning the review:  

This phase includes the development of review protocol, search strategy as well as selection criteria [78]. 

The developed review protocol is used as guideline for remaining phases of SLR [77]. 

Conducting the review: 

 This phase contains selection of primary studies, evaluation assessment of their quality based on different 

review protocol criteria such as data extraction and data synthesis [77]. 

Reporting the review: 

This phase involves efficient and effective way of report writing in order to clearly describe the results 

[77]. 

The detail of planning, conducting and reporting are described in sections “4.1.1 Planning and Review “, 

“4.1.2 Conducting the Review” and “4.2 SLR RESULTS” respectively. 

3.1.2 Empirical Study (Conducting Semi-Structured Interviews) 
In this phase exploratory study was performed. The purpose behind empirical study was to explore 

communication risks, their causes and effects from industrial setting according to project managers, 

developers or tester perspectives. Best practices to resolve communication risks in GSD were also 

explored in these interviews which are currently in use. For this reason, interviews were conducted from 

project managers, software developers of software organizations with different perspectives including 

different domains such as geographical, socio-cultural and temporal distances. According to different 

studies [25, 63, 70, 101], most of the GSD problems are due to these three distances.  

For gathering relevant data from participants about the study area, semi-structured interviews were 

conducted. Semi-structured interviews are mixture of both structured and unstructured interviews 

consisting of both open-ended and close-ended questions [124]. Semi-structured interviews suited for this 

study area to find the communication risks and their mitigation practices in GSD from interviewees. 

Rational behind using the semi-structured interview was due to nature of our study (as it was an 

exploratory study in which both open-ended and close ended questions were required). 

The detail of the interview design and results are listed in chapter 5. 

 

3.1.3 Data Analysis 
In this phase, the collected data from literature review and semi-structured interviews was analyzed. In 

the result of this analysis, recommendations have been provided to overcome these communication risks 

in GSD. 

 

3.1.3.1 Grounded Theory   
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Data gathered from the systematic literature review and the industrial interviews was analyzed using 

grounded theory methodology (GT). GT was proposed by Glaser and Strauss [54]. The theory is related to 

qualitative research approach and is considered as an explicit and systematic approach [33]. GT 

constructs a body of knowledge on the basis of understanding that what is happening or what has 

happened through the analysis of raw data [26] instead of deriving the results according to the 

preconceived hypothesis as done in the traditional experimental research [54].  An additional advantage 

of using GT as a means of data synthesis process is that the analysis process can be started early in the 

research, as soon as the data collection starts so researchers do not necessarily have to wait for the 

complete data collection [23]. It also provides points for guidance to enhance the understanding for action 

in an exact research study area [138] Therefore, Grounded theory is the best suited approach for this 

exploratory nature of research where raw data is collected from two different means and then analyzed 

accordingly to produce results.  

 We have followed the principles of grounded theory by applying open coding, axial coding, and selective 

coding techniques [70]. In order to answer first three questions RQ1, RQ2 and RQ3, we classified the 

resulted risks, causes, effects and their mitigation practices by three distances i.e. geographical, temporal 

and socio-cultural. According to different literatures, most of the GSD risks occur due to these three 

distances [1, 23, 35, 39]. Different researchers consider “communication” one of the biggest issues in 

GSD and particularly in GSD due to temporal, linguistic and cultural differences [25, 63, 70, 101].  

Authors categorized the resulted data of both SLR and interviews in these three distances (geographical, 

temporal and socio-cultural) as different researchers claim that due to these three distances as well as 

communication problems it is more difficult to manage the work even in the same building [101].  

Table 3: Categorization of risks, causes, effects and practices 
 Risks Causes Effects Practices 

Geographical 

Distance 

    

Temporal Distance     

Socio-cultural     

 

3.1.3.2 Comparative Analysis 

In order to answer the RQ4, comparative analysis was performed, which identify the similarities and 

differences in the literature and in industry in term of communication risks and their mitigation practices. 

According to Spitzlinger [136], similarities and differences clearly describe the association among the 

entities which are being compared. According to Ragin et al. [115], Qualitative Comparative Analysis 

(QCA) is one of those comparative techniques which can be used for describing abstraction of association 

entities. According to Given [53], QCA is used to find the similarities and differences between entities by 

comparing portions of the whole entity. As the main purpose of RQ4 is to find out the similarities and 

differences of communication risks and their mitigation practices between literature and industrial 

settings, thus we conclude QCA is appropriate in order to answer RQ4. 

 

3.1.3.3 Recommendations 

The main aim of this study is to provide the recommendations in terms of mitigation practices, which can 

resolve each communication risks. We have applied GT to analyze the data gathered by literature and 

industrial interviews. On the basis of this analysis, we have applied QCA to get the similarities and 

differences in literature and industries. According to relation between the risks and practices, we have 

suggested a set of recommendations to resolve communication risks in GSD. 
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4 SYSTEMATIC LITERATURE REVIEW (SLR) AND RESULTS 

4.1 Systematic Literature Review 
 

Systematic literature review is the systematic way of reporting the research results. In SLR, every step is 

well documented in order to make it easily traceable for other researchers. Main objective of SLR is to 

search out maximum relevant literature by applying explicit exclusion and inclusion criteria at primary 

studies and also to define the quality criteria for evaluation of primary results and extracted data that from 

those studies [77]. 

 

In this thesis, only those study materials were included which were published from 1990 to 2010. The 

main reason behind defining this criterion is that there was not relevant material available related to our 

study before 1990. According to a systematic review conducted by D. Smite et al. [133], which is relevant 

to our study, GSE was not recognized as an effect of globalization before 2000 and thus only included 

studies which were published after 2000. In their study [133], she provides motivation for not including 

the studies before 2000 as those were not relevant or have a very little relevance with GSE. The 

motivation behind including the studies before even 2000 was to include all the studies that were although 

less relevant to our research but were somewhat related to our study.  

 

4.1.1 Planning and Review 
 

Following sections describe the planning and review phase of the SLR. 

 

4.1.1.1 Purpose of Systematic Review 

The main purpose of conducting this systematic literature review is to find the communication risks, their 

causes and effects in GSD projects. In this study, SLR helps us in making the list of best practices 

reported in literature in order to mitigate communication risks in GSD projects. 

 

4.1.1.2 Development of Review Protocol 

Review protocol (RP) is complete plan for conducting the SLR in order to get the primary studies. RP is 

considered as a backbone of SLR and helps to reduce the biasness in the research [77]. According to 

Kitchenham et al. [78], SLR may not only be used to identify research gaps in a particular field but also 

be used in proposing frameworks fill those identified gaps. Kitchenham et al. [77, 78] divided planning 

and review phase of SLR into following steps.  

 
1. Research Questions 

2. Search Strategy 

3. Study Selection Criteria and Procedure 

4. Pilot Selection 

5. Study Quality Assessment 

6. Data Extraction Strategy 

7. Data Synthesis Strategy 

4.1.1.2.1 Research questions 

The research questions, aims and objectives of the study described in sections “1.1 AIMS AND 

OBJECTIVES “and “1.2 RESEARCH QUESTIONS”. 
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4.1.1.3 Search Strategy 

The main purpose of search strategy is to answer the research questions in an appropriate and effective 

way. According to Zhang et al. [151], effective search strategy is one of the critical steps that need to be 

carefully planned and implemented in a systematic approach. Zhang also described that in order to 

perform SLR, there is a need to define certain reliable strategies which are helpful in maintaining 

sensitivity (quality) that facilitates in selecting the most relevant studies [151]. 

4.1.1.3.1 Defining Search Strategy 

4.1.1.3.1.1 Search terms 

In order to answer the research questions using SLR, search terms are prepare according to main 

keywords as shown in TABLE 4. 

Key words and Search String 

Keywords were identified and selected from the proposed research questions for fulfilling the aims and 

objective of the study. After consulting with senior librarians and supervisor, based on identified 

keywords, alternate keywords and by using Boolean operators „AND‟ and „OR‟, search strings were 

developed that were later used in different databases for identification of relevant data. Table 4 and Table 

5 contain the main keywords, their alternate words and search strings formulation for different databases 

respectively.   

 

Table 4: Keywords 
Category Main Keywords Group of terms(Synonyms) 

A Communication Communication 

B Risks OR 

safeguard 

Jeopardy factors  OR Risks OR Effects OR Impact OR Problems OR Causes OR  Issues OR 

Threats OR Challenges  OR Solutions OR Practices OR Recommendations OR Good 

Practices OR “Lesson learned” OR  “Success Stories” OR Standard OR  Mitigate OR 

Alleviate Or “ Best practices” OR Safeguard  

C global software 

development   

Global OR Offshor* OR Outsourc* OR Nearshor* OR Onshore OR Distributed OR 

Dispersed OR “Multi-site” OR “Virtual Team”  

D Projects “Software Engineering” OR Development OR Project 

E Empirical study “Case study” OR Survey OR Experiment or empirical 

 

Table 5: Search Strategy 
Searching Attributes Searching data 

 Databases IEEE Xplore (IEEE), ACM Digital Library (ACM), Inspec (IS), Compendex (CD), ISI Web of Science 

(WoS), Cite Seer (CS), Google Scholar (GS), Science Direct (SD), Springer Link (SL), Wiley Inter 

Science (WIS), and Business Source Premier (BSP). 

Population Certain areas of Software engineering such as software management, requirement engineering, software 

architecture, analysis, design, development and testing.  

Intervention Certain Group terms as describe in table 4. 

Search Query 

Development 

As describe above in order to develop generic string to answer the research questions, Search query was 

developed in the following way; 

OR operator use to combine interventions 

AND operator use to combine populations and interventions. 

 

Manual and Automated Search Strategy Purifications 
 

Conducting a good SLR requires identifying keywords, precise formulation of search string based on 

identified keywords for gathering the relevant data and selection of appropriate databases [27, 151], 

According to Kitchenham et al. [78] guidelines, studies at published sites are usually biased as most the 

published studies on them only present positive research results. This problem of biasness can be avoided 
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by screening grey literature, conference proceedings, talking to field professionals and gurus for 

unpublished results and at the end performing manual searching [78, 151]. In order to include all the 

positive and negative research related to our studies, manual search was also performed and later by 

refining it by using “Quasi-gold standard” (QGS), automated search was performed [78, 151]. 

 

Following Table 6 contains systematic approach consisting of several steps along with their explanation 

in order to manage the search strategy properly [27, 151]. 

 

Table 6: Quasi-gold standard 
Step Explanation 

Electronic Data Sources (EDS) were identified 

 

We identified different relevant data sources as described by 

Chen et al. [27] in order to perform both manual and 

automated searching. Details of this step are described 

available at “4.1.1.3.2 SEARCH DATABASES” 

 

Proposing a “Quasi-gold standard” (QGS) “Quasi-gold standard” (QGS) was established in order to 

identify communication risks and their mitigation strategies in 

GSD 

QGS was used to select relevant keywords regarding 

communication risks and their mitigation strategies on the 

basis of title, abstract, introduction, conclusion and keywords 

of the searched articles one by one 

Kappa statistic as recommended by Kitchenham‟s guidelines 

was applied in order to find the level of agreement between 

researchers and also for validating the reliability of inclusion 

decision [78].  As the selection decision couldn‟t be satisfied at 

title, abstract or conclusion level, so kappa statistic was also 

applied at full text 

 

Using an objective approach for defining search string Objective approach was used to define/elicit search string from 

QGS for collecting relevant studies related to our research 

[151]  

Statistical analysis of this objective approach helped us to find 

most relevant and occurring keywords  

 

 

Using subjective approach Along with objective approach, subjective approach was also 

followed from the domain knowledge and experiences of 

Smite experiences “Empirical evidence in GSE” [133] and 

“Reporting empirical Research in GSE” [132] 

 

Automated search Automated search was conducted in different EDS 

Evaluation of search performance “Quasi-sensitivity” was used to evaluate the performance of 

automated search query  

A threshold of 80% was selected in order to improve the 

search string [151], 
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Figure 3: Manual and Automated Search Strategy Purifications [151] 

 

 

4.1.1.3.2 Search Databases 

Different databases were selected in order to identify potentially relevant articles, journals, conference 

papers and workshop papers. Mostly, researchers choose different databases based on their previous 

experience, personal knowledge, preferences or recommendations by other researchers al [27]. The 

databases selected in our study are listed below. 
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Index Engines: 

 

Index Engines consists of index or listing of data published at other published sites [27]. Index sites 

included in our study are: 

 
1. Inspec (IS) 
2. Compendex (CD) 
3. ISI Web of Science (WoS) 
4. Cite Seer (CS) 
5. Google Scholar (GS) 
 

Publishers‟ site: 

 

Publisher‟s sites are sites which contains published work from their own database [27]. Followings are 

our selected publishers‟ sites. 

 
1. IEEE Xplore (IEEE) 
2. ACM Digital Library (ACM) 
3. Science Direct (SD) 
4. Springer Link (SL) 
5. Wiley Inter Science (WIS) 
6. Business Source Premier (BSP)   

 

4.1.1.4 Bibliography/reference management 

For reference management Zotero has been used and duplication from the bibliography has been removed 

manually. 

    

4.1.1.5 Documentation of Search 

While doing SLR, the search results are required to be properly documented. A proper documentation of 

search results is important because it enables the transparency of search process and also makes it 

replicable [78]. Thus for proper documentation, “SR-search-mockup” was developed to record whole 

search process. Along with search mockup, “SR-search-rejected-mockup” was also developed for 

figuring out the selected or rejected studies by applying inclusion/exclusion criteria.  

 

“SR-search-mockup” 

 

Following is the list of “SR-search-mockup” attributes 

 Serial. No. 

 EDS 

 Date 

 Searched Query 

 Result found 

 Scanned remain after (title, abstract and keywords) 

 Scanned remain after (after introduction/conclusion 

 Remain Included (filtered by inclusion/exclusion) 

 Years 

o 2000 (e.g.) 

o …. 

o Present 
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“SR-search-rejected-mockup” 

 

Following is the list of “SR-search- rejected-mockup” attributes 

 Serial. No. 

 EDS 

 Date 

 Article title 

 Article abstract 

 Article rejected after 

o Title/Abstract 

o Intro/Conclusion 

o Full text 

4.1.1.6 Study Selection Criteria and Procedure 

4.1.1.6.1 Study Selection criteria 

Study selection criteria are used to identify relevant material from research articles gathered from 

different EDS. On the basis of three selection criteria i.e. Uniqueness, Relevance and Full text selection, 

all primary study was reviewed.    

 

Table 7: Study Selection Criteria 
Relevance analysis phase Inclusion/Exclusion criteria 

Uniqueness Criteria Check uniqueness of the articles. 

The articles, journals, conference papers, grey literature, books and workshop papers are 

written in English and published since 1990 

Duplication not allowed. 

Relevance Criteria After reading title and abstract described relevancy of the studies to communication risks and 

best practices in offshore development. 

If title or abstract shows uncertainty in relevancy decision then we read introduction and 

conclusion. 

Full text Selection Criteria Include the studies on the basis of full text reading. 

 

Tollgate: 

Tollgate method [3] was used to include or exclude different articles on the basis of four stages as 

described below.  
i. Study Inclusion Criteria:  Followings are the study inclusion criteria; 

Table 8: Tollgate Stages [3] 
Tollgate Stages condition  

Overall Available in English 

Full text article is available 

not duplicate 

Articles published in conference, journal, in workshop 

proceedings. 

Title and abstract Consists of search keywords  

Contains empirical background? 

Articles related with risks or best practices of communication 

in GSD. 

Introduction/Conclusion Empirical background 

Main focus on GSD and communication 

The article is mainly related to communication risks or the 

practices. 

Full text The article is mainly related to communication risks or the 

practices. 

The article is related to best practices to overcome the 

communication risks. 
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Availability of empirical data. 

ii. Study exclusion criteria     

 Duplicate or repeated articles 

 Those articles which not fulfill detailed inclusion 
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Figure 4: Selection Study Criteria by applying Tollgate Approach [3] 

 

 

4.1.1.6.2 Snowball Sampling 
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Snowball sampling is the way of reaching the population through either formal or informal way for the 

purpose of making inference with either individual or network structure [134]. Snijder [134] stated as 

“As a rule, a snowball sample will be strongly biased towards inclusion of those 

who have many interrelationships with, or are coupled to, a large number of other 

individuals. In the absence of knowledge of individual inclusion probabilities in 

different waves of the snowball sample, unbiased estimation is not possible”  

 

In order to find more related work on communication risks and the best practices to mitigate those risks in 

GSD projects, Snowball sampling was also used. With the help of snowball sampling, it was tried to find 

hidden primary studies (some of those articles) that wouldn‟t be found through direct search in databases.  

4.1.1.6.3 Pilot selection 

Initially pilot selection procedure was performed by both group members on same 10 studies individually 

before the start of actual inclusion/exclusion procedure. For finding coherent agreement between group 

members, level of agreement through kappa statistics [49, 84] was checked. It was found to be a weak 

agreement of .3, as described in Section “9.1.2 Kappa Statistics”, which is considered to be fair according 

to Landis et al. [84]. There were different conflicts between group members such as collaboration mode, 

reasons for GSD and differences between practices with recommendations etc. Pilot selection was again 

performed after resolving the conflicts by conducting few meetings between group members and 

supervisor. It was found that kappa agreement level increased to approx .7, as described in “9.1.2 Kappa 

Statistics”, which according to Landis et al. [84] is substantial level.  

 

4.1.1.7 Data extraction Strategy 

 

Data extraction form was used, with the purpose of getting information form primary studies. For this 

purpose we developed data extraction form [68, 133]. So that the key elements from each study easily 

extracted according to data extraction form available in section “9.1.1 Data Extraction Form”. We 

performed pilot data extraction from 10 studies and as described in above section “Pilot selection” some 

conflicts were raised among researchers during pilot data extraction, we applied kappa statistics [49] to 

find the agreement level between researchers which showed (0.33) level of agreement, that according to 

Landis et al. [84] is fair agreement, close to poor agreement, So we performed again pilot data extraction 

and this time our level of agreement increases to approx .7 which is Substantial.  Then we start actual 

selection and extraction on the data extraction form with certain fields listed in section “9.1.1 Data 

Extraction Form”.  

 

4.1.1.8 Quality assessment criteria 

 

Method for evaluating rigor and industrial relevance of technology evaluation by M. Ivarsson et al. [154] 

was followed in term of evaluation the quality of the studies. Rigor (to what extent authors evaluated the context in 

detail) and relevance (trustworthiness of the results) evaluations were considered on the basis of context, scale and 

subjects as described in table 9 and in Figure 9.   
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Table 9: Quality Assessment Checklist [154]. 
Sr. 

No 

Research 

Method 

Context Subject Scale 

  Academia Industry Practitionars Researchers Student Not 

Mentioned 

Toy Down 

scaled 

Industrial Not 

Mentioned 

1 Action 

Research 

          

2 Example 

application 

          

3 Lessons 

learned 

          

4 Case Study           

5 Experiment 

(Human 

Subjects) 

          

6 Experiement 

(Software) 

          

7 Survey           

8 Interview           

 

4.1.1.9 Data Synthesis 

Data synthesis was done on the bases of qualitative analysis of primary studies [78]. Qualitative synthesis 

was applied because of mixed nature of data. The summary of the search articles with respect to the 

primary areas are described in table 10 below: 

 

Table 10: Summarization of final selected study 
Key areas that 

searched 

Authors Titles Years References 

Risks and their Causes 

and effects in GSD 

Author-(1) 

Author-(2) 

. 

. 

. 

Author-(n) 

Title-(1) 

Title-(2) 

. 

. 

. 

Title-(n) 

 --- Ref-(1) 

Ref-(2) 

. 

. 

. 

Ref-(n) 

Best Practices to mitigate 

GSD based risks 

Author-(1) 

Author-(2) 

. 

. 

. 

Author-(n) 

Title-(1) 

Title-(2) 

. 

. 

. 

Title-(n) 

 --- Ref-(1) 

Ref-(2) 

. 

. 

. 

Ref-(n) 

 

4.1.2 Conducting the Review 
4.1.2.1 Identification of Research 

 

The search terms defined in Section “4.1.1.3.1.1 Search term” was used to identify the primary studies 

that were later be used for answering research questions. Furthermore, manual search was performed and 

later based on its refinement by using „Quasi-Gold Standard‟ (QGS) [151] automated search was also 

conducted to include all of potential relevant studies.  

 

4.1.2.2 Primary Studies selection 

 

Tollgate approach [3] as described before in section “4.1.1.6.1 Study Selection criteria” was used for 

selection of relevant studies. Following Table 11 shows the queries developed using keywords, alternate 
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keywords along with Boolean expressions „AND‟ and „OR‟, that were used for identification of primary 

studies. 
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Table 11: Search Strings regarding different databases 
Databases Search Strings Results 

IEEE Xplore (("communication") AND („Global‟ OR „Offshor*‟ OR „Farshore‟ OR „Outsourc*‟ OR 

„Nearshore‟ OR „Onshore‟ OR „Distributed‟ OR „Dispersed‟ OR “Multi-site” OR “Virtual 

Team” ) AND (“Software Engineering” OR „Development‟ OR „Project‟) AND (“Case 

study” OR „Survey‟ OR „Experiment‟ or „empirical‟) AND ((„Jeopardy factors‟ OR „Risks‟ 

OR „Effects‟ OR „Impact‟ OR „Problems‟ OR „Causes‟ OR „Issues‟ OR „Threats‟ OR 

„Challenges‟ OR „Solutions‟ OR „Practices‟ OR „Recommendations‟ OR „Good Practices‟ 

OR “Lesson learned” OR “Success Stories” OR „Standard‟ OR „Mitigate‟ OR „Alleviate‟ Or 

“Best practices” OR „Safeguard‟)) 

332 

ACM ((Empirical OR experiment OR "case study" OR survey )AND #Communication# AND 

#Abstract:" Risks " OR Abstract:" Challenges " OR Abstract:" Recommendations "#AND 

#Abstract:"Offshor*" OR Abstract:"Distributed" OR Abstract:"global" OR Abstract:"GSD" 

OR Abstract:"dispersed" OR Abstract:"collaborative" OR Abstract:"cross continent" OR 

Abstract:"Geographical*" OR Abstract:"virtual team" OR Abstract:"multi site"#AND 

software OR "software engineering"#AND Project* OR Develop*# ) 

1018  

 

Engineering 

Village(Inspec 

and Compendex) 

((((((( (Communication) AND (2000-2011 WN YR)) AND ( (Jeopardy factors OR Risks OR 

Effects OR Impact OR Problems OR Causes OR Issues OR Threats OR Challenges OR 

Solutions OR Practices OR Recommendations OR Good Practices OR ???Lesson learned??? 

OR ???Success Stories??? OR Standard OR Mitigate OR Alleviate OR ??? Best practices??? 

OR Safeguard) AND (2000-2009 WN YR)) AND ( (Global OR Offshor* OR Outsourc* OR 

Onshore OR Distributed OR Dispersed OR {Multi-site} OR {Virtual Team}) AND (2000-

2009 WN YR)) AND ( ({Software Engineering} OR Development OR Project) AND (2000-

2009 WN YR)) ANd ( (Jeopardy factors OR Risks OR Effects OR Impact OR Problems OR 

Causes OR Issues OR Threats OR Challenges OR Solutions OR Practices OR 

Recommendations OR Good Practices OR ???Lesson learned??? OR ???Success Stories??? 

OR Standard OR Mitigate OR Alleviate OR ??? Best practices??? OR Safeguard) AND 

(2000-2009 WN YR)) ANd ( ({Case study} OR Survey OR Experi* OR empirical) AND 

(2000-2009 WN YR)))) AND ({english} WN LA)) NOT (({716} OR {722.4} OR {723.2} 

OR {c6150n} OR {723.4} OR {718} OR {901.1} OR {b6250f} OR {914.1} OR {723.1.1} 

OR {921.4} OR {c5620w} OR {902.1}) WN CL)) NOT (({716.3} OR {722} OR {b6250} 

OR {714.2} OR {c0310p} OR {c5620} OR {722.2}) WN CL)) NOT (({c7140} OR 

{e0120m} OR {512.1.1} OR {c6130s}) WN CL)) 

2319 

Science Direct ((”Communication”) AND ("Risks" OR "Effects" OR "Impact" OR "Problems" OR "Causes" 

OR "Issues" OR "Challenges" OR "Solutions" OR "Practices" OR "Recommendations" OR 

"Strategies" OR "Good Practices" OR "Lesson learned" OR "Success Stories" OR "Mitigate" 

OR "Alleviate" Or "Best practices" OR "Safeguard")AND ("Distributed" OR "Dispersed" 

OR "Multi-site" OR "Virtual Team") AND ("Software Engineering" OR "Development" OR 

"Project") AND (GSE or GSD) AND ("Case study" OR "Survey" OR "Experiment" or 

"empirical")) AND EXCLUDE(smi, 

"5679,6055,6713,6806,5806,6062,4965,5170,5229,6000,6962","Acta 

Astronautica,Atmospheric Environment,Biochemical and Biophysical Research 

Communicat...,Gastroenterology,Geochimica et Cosmochimica Acta,Journal of Atmospheric 

and Solar-Terrestrial Ph...,Annals of the ICRP,The Annals of Occupational 

Hygiene,Chemical Engineering Science,ISPRS Journal of Photogrammetry and Remote 

Sens...,Molecular Genetics and Metabolism") 

2033 

 

 

Business Source 

Primier 

((communication) AND (jeopardy OR factors OR risks OR effects OR impact OR problems 

OR causes OR issues OR threats OR challenges OR solutions OR practices OR 

recommendations OR strategies OR good practices OR lesson learned OR success stories OR 

standard OR mitigate OR alleviate OR best practices OR safeguard) AND (global OR 

offshore OR outsource OR nearshore OR onshore OR distributed OR dispersed OR multi-

site OR virtual team) AND ("Software Engineering" OR "Development" OR "Project") AND 

("Case study" OR "Survey" OR "Experiment" OR "empirical")) 

319 

Google Scholars ((“communication“) AND (“GSD” OR “GSE” OR “virtual team” OR “Distributed”) AND 

(“Software engineering”) AND (Risks or Effects or Causes or Issues or Challenges or 

Solutions or Practices or Recommendations)) 

4063 

SpringerLink 'communication and (GSD or GSE) and (Risks or effect or causes or challenges or solution or 

practice)' with filters:   Computer Science, Software Engineering  

258 

ISI web of 

Science 

 (((communication) AND (jeopardy OR factors OR risks OR effects OR impact OR problems 

OR causes OR issues OR threats OR challenges OR solutions OR practices OR 

349 
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recommendations OR strategies OR good practices OR lesson learned OR success stories OR 

standard OR mitigate OR alleviate OR best practices OR safeguard) AND (global OR 

offshore OR outsource OR nearshore OR onshore OR distributed OR dispersed OR multi-

site OR virtual team) AND ("Software Engineering" OR "Development" OR "Project") AND 

("Case study" OR "Survey" OR "Experiment" OR "empirical")))  

Refined by: Languages=( ENGLISH ) AND Document Type=( PROCEEDINGS PAPER OR 

ARTICLE ) AND Subject Areas=( COMPUTER SCIENCE, INFORMATION SYSTEMS 

OR COMPUTER SCIENCE, THEORY & METHODS OR COMPUTER SCIENCE, 

SOFTWARE ENGINEERING OR MANAGEMENT OR BUSINESS OR LANGUAGE & 

LINGUISTICS OR LINGUISTICS OR COMMUNICATION )Timespan=All Years.  

Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH. 

Wiley ((communication) AND (jeopardy OR factors OR risks OR effects OR impact OR problems 

OR causes OR issues OR threats OR challenges OR solutions OR practices OR 

recommendations OR strategies OR good practices OR lesson learned OR success stories OR 

standard OR mitigate OR alleviate OR best practices OR safeguard) AND (global OR 

offshore OR outsource OR nearshore OR onshore OR distributed OR dispersed OR multi-

site OR virtual team) AND ("Software Engineering" OR "Development" OR "Project") AND 

("Case study" OR "Survey" OR "Experiment" OR "empirical")) 

131 

Cite Seer ((("communication") AND ("GSD" OR "GSE" OR "virtual team" OR "Distributed") AND 

("Software engineering") AND (Risks or Effects or Causes or Issues or Challenges or 

Solutions or Practices or Recommendations))) 

79 

4.1.2.2.1 Tollgate approach to select articles [3]  

4.1.2.2.1.1 Stage 1 (Overall) 

 

Table 12: Tollgate Stage 1 
Tollgate Stage condition  

Overall Available in English 

Full text article is available 

not duplicate 

Articles published in conference, journal, in workshop 

proceedings. 

 

Total of 10901 articles were selected from all the EDS for application of „Overall condition‟ of tollgate 

approach. Zotero reference management tool, was used for reference management and sorting of articles. 

After applying first phase of tollgate method, 7109 articles met the selection criteria and were selected for 

later phases. 

4.1.2.2.1.2 Stage 2 (Title and abstract) and Duplicate Filter 

 

Table 13: Tollgate Stage 2 
Tollgate Stage condition  

Title and abstract Consists of search keywords  

certain empirical background 

Articles related with risks or best practices of communication 

in GSD. 

 

499 articles were selected after applying „Title and Abstract‟ criteria, shown in table 13, of tollgate 

approach. 
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4.1.2.2.1.3 Stage 3 (Introduction/Conclusion) 

 

Table 14: Tollgate Stage 3 
Tollgate Stage condition  

Introduction/Conclusion Empirical background 

Main focus on GSD and communication 

The article is mainly related to communication risks. 

 

After applying „Introduction/Conclusion‟ conditions, as shown in table 14, 150 met the selection criteria 

and were selected for later phases. 

 

Table 15: Tollgate Stage 4 
Tollgate Stages condition  

Full text The article is mainly related to communication risks. 

The article is related to best practices to overcome the 

communication risks. 

Availability of empirical data. 

 

Last phase of tollgate approach consists of criteria defined in Table 15. Total of 88 articles met the 

selection criteria and were selected as primary studies for our research. 

 

The detail of selected articles according to EDS is presented in Table 16. 

 

Table 16: Summary of Selected articles in each Tollgate Step 

  

Selected Articles  

EDS Total Scanned Overall Title/Abstract Introduction/Conclusion 

Full 

text 

IEEE 332 332 96 48 38 

ACM 1018 1018 67 18 11 

Springer 258 230 39 10 8 

Science Direct 2033 2027 26 15 4 

BSP 319 304 23 5 2 

ISI 349 330 46 3 3 

Wiley 131 125 35 12 7 

Cite Seer 79 37 28 9 3 

EI 2319 2015 105 18 7 

Google 4063 691 34 12 5 

Total 10901 7109 499 150 88 
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Figure 5: Tollgate Steps for Selection of articles [3] 
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4.1.2.3 Data Extraction Strategy 

 

As mentioned in section „9.1.1 Data Extraction Form‟, data extraction form was designed in order to 

extract data from primary studies. Before actual selection and data extraction from primary studies, pilot 

selection and data extraction was performed (details in section „Data Extraction Form‟). However, in this 

phase, the actual data extraction was carried out from the primary studies by using „Data Extraction 

Form‟ shown in section “9.1.1 Data Extraction Form”. 

4.1.3 Data Analysis 
 

In order to analyzing the gathered data from SLR, Grounded Theory (GT) [54] was used through open, 

axial and selective coding techniques [138] as described in figure 6. 

 

 

 
 

Open Coding 

 

Open coding is the process where temporary codes are generated. These temporary codes are just the 

conceptualization of the data which seems about similar as of raw data [26]. Total 154 codes from SLR 

regarding communication risks and their mitigation practices were identified in GSD.  

 

Axial Coding 

 

Axial coding is the purified form of codes generated by open coding. According to Strauss at al. [138], 

Axial coding is also use to build conceptualize structure of data and considers these classified axial codes  

[138] are more effective and accurate than open codes.  Total 50 axial codes were defined by 154 open 

codes. 

 

Selective Coding 

 

Strauss et al. [138] describes that in order to construct theory, the codes need to be categorized and the 

final results need to be validated with conceptual data and the raw data. We have categorized data into 

three categories i.e. geographical distance, temporal distance and social cultural distance. The results are 

described in detail in section “4.2.2.1 Risks, their causes and effects and the best practices to mitigate the 

risks”. 

 

The following examples describe in detail how GT was applied for data analysis. 

 

Open Coding 

Raw data 

from 

Literature 
Axial Coding 

Selective 
Coding 

 

 
Theory 

Constructed 

Figure 6: Grounded theory steps for analyzing the Literature data 
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Data X: “With no face-to-face communication, it may be very difficult to create a feeling of teamness and 

to establish trust” [31] 

 

Data Y:” We all got together on the mountains of France and it was a real fun week. It had two purposes: 

one was to teach us all this new technology [Microsoft COM]. The other, which was equally important, if 

not more important, was to try to build relationships between people” [29] 

 

In first case, it was identified that lack of face to face meeting was the main cause of sense of lack of 

teamness and this sense of lack of teamness is a hurdle in trust building among the team. Thus the above 

statement was coded as “lack of sense of teamness”, reason and effect of it was “lack of face to face 

meetings” and “loosing of trust” respectively. Second case is similar to first one that was coded as “lack 

of cohesiveness”. The reason behind it was again “lack of face to face meeting” and the practice identified 

to avoid that issue was coded as “ensure face to face meeting between colleges”. As in both cases, the 

issues and their reasons were more or less same, so both were grouped as single risk „Cohesiveness‟. In 

that way, a risk „Lack of Cohesiveness‟ caused by „Lack of face to face meeting‟ was identified and has a 

negative effect of „Loss of trust‟ while it can be avoided using „Ensure face to face meeting between 

colleague‟ practice. 

 

Table 17: GT codes Results through SLR 
Coding Number of codes 

Open Coding 154 

Axial Coding 50 

Selective Coding 3 

4.2 SLR Results 
 

 Following are the results of SLR on the basis of 88 selected as primary studies. 

4.2.1 Characteristics of the selected Studies 
 

Statistical data in numerical form is represented in order to show different perspectives such as selection 

of primary research studies, publication years, quality of selected studies, research methodology, 

empirical research, subject of investigation, collaboration mode and number of sites. 
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4.2.1.1 Publication years: 

 

Figure 7: Publication years 

 
 

Figure 7 shows the number of selected articles from 1990. The reason for selecting articles from 1990 is 

already discussed in Section “4.1 Systematic Literature Review”. Friedman et al. [52] considers GSD to 

be a 21‟st century phenomena and that was main reason that only studies were found that were relevant to 

our research after 2000 as shown in fig Figure 7. As described by Lee et al. [90], till year 2000, research 

on GSD was related to contract management in outsourcing. It was noticed that from 2006 to 2009, there 

was a huge increase in the published articles found related to our research, about 67% of articles found 

were published from year 2006 to 2009 as shown in Figure 8.  
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Figure 8: %age of articles year wise 

 

4.2.1.2 Quality of Selected Studies: 

 

Guidelines of M. Ivarsson et al. [154] has been followed in order to identify the quality of selected studies as 

described in Figure 9. 

  

Figure 9: Quality selected studies 
Sr. 

No 

Research 

Method 

Context Subject Scale 

  Academia Industry Practitionars Researchers Students Not 

Mentioned 

Toy Down 

scaled 

Industrial Not 

Mentioned 

1 Action 

Research 

1 2 1 2 0 0 1 0 2 0 

2 Example 

application 

2 0 0 1 1 0 2 0 0 0 

3 Lessons 

learned 

1 3 3 1 0 0 0 0 3 1 

4 Case Study 6 42 41 2 4 1 6 1 41 0 

5 Experiment 

(Human 

Subjects) 

6 5 6 1 4 0 7 0 4 0 

6 Experiement 

(Software) 

1 0 0 1 0 0 0 0 1 0 

7 Survey 0 7 7 0 0 0 0 0 6 1 

8 Interview 6 7 7 3 3 0 3 1 9 0 

 

 

4.2.1.3 Research Methodology: 

4.2.1.3.1 Empirical Research: 

Figure 10 shows the number of empirical (both empirical based and empirical evaluated) and non 

empirical studies with respect to publication years. It was found that selected empirical studies use 

different methodologies. The details of methodologies of empirical studies are presented in Figure 11.   
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Figure 10: Summary of selected studies 

 
 

Figure 11: Empirical method/type 

 

4.2.1.3.2  Subject of Investigation: 

 

 The main purpose of the subject of investigation was to describe where the selected study was done. 

Three subjects were identified in SLR i.e. industrial research, student research and unclear. Total 81 

empirical studies were conducted in this SLR. 74% of them were conducted on industrial experts, while 

23% were conducted on student and 3% were unclear. Figure 12 shows subjects with respect of 

publication years. 
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Figure 12: Subject of investigation 

 

4.2.1.3.3 Collaboration mode: 

 

Collaboration mode is considered to be a relationship between distributed teams. This relation can be 

intra-organizational (offshore insourcing or Onshore insourcing) or inter-organizational (Offshore 

outsourcing, Onshore outsourcing)[74, 132].  Intra-organizational relate to the relationship of the 

company which has its‟ own different centers either in same country (called Onshore insourcing) or in 

different countries (offshore insourcing [75]) to fulfill company‟ internal needs. Inter-organizational relate 

to the subcontracting of the process or software development activities from external company for the 

client company either in same country (called Onshore outsourcing) or in different countries (offshore 

outsourcing [75]). Figure 13 shows different collaboration mode as described by Jalali et al [74]. 
 

Figure 13: Different Collaboration modes [74] 
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As shown in Figure 14, 37 of total studies were having collaboration mode intra-organizational among 

them 29 studies were offshore insource, one is onshore insource and one study is unclear. 29 of total 

studies were having collaboration mode inter-organizational where 22 studies were offshore outsource 

and 7 were onshore outsource. Total 14 studies were have collaboration mode is unclear/irrelevant.  

 

Figure 14: Collaboration mode 

 

4.2.2 Risks, their causes and effects and the best practices to mitigate the risks  
GT was applied for data analysis and synthesis. After conducting SLR, total of 44 risks were identified, 

44 causes of those risks, 38 effects and 63 practices for mitigating those risks in literature. 

4.2.2.1 Identified Risks 

There were many risks which were reported in more than one article. Figure 15 presents each identified 

risk reported in total number of articles. The list of identified risks is presented in the table 18”. 
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Figure 15: Total number of articles with respect to risks identified 

 
 

 

 

Table 18: List of Risks Identified 
Risk# Risks Articles 

R1 Communication effort increase [A59], [A31], [A63], [A39], [A38] 

R2 Communication media availability [A36] 

R3 communication overhead [A73] 

R4 Delay in Response [A53], [A64], [A14], [A43], [A72], [A77], 

[A30], [A54], [A52], [A56], [A58], [A35], 

[A20], [A47] 

R5 dependencies on ICTs(information and 

communication tools)  

[A66], [A23], [A37], [A39] 

R6 Lack of cultural awareness 

  

 

 

[A67], [A59], [A60], [A5], [A34], [A56], 

[A62], [A13], [A40], [A68], [A41], [A35], 

[A37], [A84], [A81], [A80], [A71], [A69], 

[A50], [A48], [A39], [A10], [A1], [A11], 

[A13], [A20], [A21], [A85], [A33] 

R7 fear of losing  job 

 

[A9], [A83], [A74], [A44] 

R8 fear to express feelings (in foreign language  

 

[A14], [A17], [A49], [A9] 

R9 Lack of  Native/Business language skills 

 

[A17], [A5], [A9], [A73], [A34], [A14], 

[A67], [A16], [A11], [A1], [A13], [A40], 

[A54], [A63], [A32], [A35], [A41], [A42], 

[A44], [A84], [A80], [A79], [A78], [A76], 

[A75], [A74], [A65], [A55], [A56], [A57], 

[A50], [A19], [A3], [A85], [A49] 

R10 Lack  of ability and training  [A10], [A11], [A3] 

R11 Lack of group awareness [A67], [A37], [A51], [A66], [A45] 

R12 Hiding Identity  [A37] 

R13 Lack of mutual understanding 

 

[A37], [A70], [A67], [A66], [A55], [A54], 

[A58], [A53], [A50], [A48], [A30], [A38], 

[A19], [A17], [A15], [A18], [A3], [A23], 

[A20], [A21], [A25], [A27], [A28], [A59] 
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R14 Lack of trust [A51], [A79], [A77], [A70], [A66], [A63], 

[A60], [A54], [A56], [A53], [A43], [A42], 

[A41], [A36], [A35], [A38], [A2], [A12], 

[A13], [A15], [A5], [A7], [a20], [A89], 

[A37] 

R15 Lack of face to face 

 

[A51], [A84], [A83], [A75], [A74], [A67], 

[A66], [A64], [A62], [A61], [A59], [A56], 

[A58], [A53], [A40], [A36], [A35], [A39], 

[A2], [A13], [A19], [A18], [A3], [A5], 

[A4], [A23], [A7], [A6], [A22], [A26], 

[A29], [A28], [A88], [A46], [A50] 

R16 Un satisfaction [A51] 

R17 Reduced Quality and Richness in Communication [A66], [A82], [A70], [A65], [A62], [A59], 

[A48] 

R18 No frequent feedback exchange  [A66], [A77], [A70], [A64], [A61], [A60], 

[A59], [A55], [A30], [A38], [A12], [A25], 

[A49] 

R19 Lack of Cohesiveness [A52], [A77], [A75], [A71], [A65], [A63], 

[A62], [A60], [A56], [A58], [A53], [A41], 

[A31], [A38], [A26] 

R20 Communication frequency  reduced  [A52], [A39], [A38], [A11], [A17], [A26], 

[A28] 

R21 Lack of synchronous communication [A83], [A76], [A74], [A71], [A67], [A63], 

[A61], [A60], [A58], [A57], [A53], [A43], 

[A42], [A35], [A30], [A3], [A23], [A90], 

[A46], [A64] 

R22 Limited Availability of remote team members [A84], [A83], [A61], [A86], [A38] 

R23 Formalization hinder the information flow [A83] 

R24 Assurance of proper knowledge transfer at remote 

site is quite difficult 

[A81], [A65], [A49] 

R25 lack of domain knowledge [A81], [A72], [A67], [A2], [A16], [A32] 

R26 unwilling/unable  to share knowledge / best 

practices 

[A80], [A79], [A73], [A71], [A64], [A63], 

[A61], [A54], [A42], [A9], [A15], [A4], 

[A7], [A22], [A24], [A86], [A49] 

R27 lack of informal communication [A78], [A74], [A68], [A64], [A62], [A61], 

[A58], [A53], [A40], [A39], [A38], [A15], 

[A3], [A4], [A23], [A24], [A87], [A90] 

R28 Lack of interpersonal relationships [A75], [A68], [A20], [A87] 

R29 Terminology difference [A74], [A67], [A59], [A55], [A54], [A53], 

[A3] 

R30 Unclear requirement  [A73], [A21] 

R31 information hiding [A71], [A31], [A12], [A18], [A5] 

R32 Communication is use as weapon to attack remote 

colleagues 

[A71] 

R33 Unable to establish Video Conferencing [A70] 

R34 Limited  experience with GSD environment  [A69] 

R35 Ensure that information regarding changes in 

requirements distributed among remote team 

properly 

[A69] 

R36 information overhead [A43] 

R37 Miss communication [A42], [A21], [A27] 

R38 Lack of team sprit [A41] 

R39 Lack of common Accent [A35], [A1], [A6] 

R40 Loss of data during transfer from one place to other [A91] 

R41 Poor behavior [A1], [A8], [A20], [A21] 

R42 Uncertainty in communication [A20] 

R43 Unwilling to believe on others [A20] 

R44 poor communication structure  in hierarchical 

organization 

[A22] 

 



  44 

4.2.2.2 Identified Causes 

Figure 16 describes causes of identified risks reported in total number of articles. The list of identified 

causes is presented in the table 19. 

 

Figure 16: Total number of Articles with respect to causes identified 

 
 

Table 19: List of Causes Identified 
Cause # Causes Articles 

C1 Terminology differences [A59] 

C2 Diversity in native/business language 

accent/vocabulary 

  [A9], [A67], [A75] 

C3 Political and cultural diversity [A59], [A64], [A67], [A60], [A5], [A17], 

[A34], [A57], [A44], [A62], [A1], [A40], 

[A41], [A54], [A63], [A35], [A19], 

[A37], [A66], [A81], [A80], [A79], 

[A78], [A76], [A74], [A73], [A70], 

[A69], [A65],  [A61], [A56], [A58], 

[A55], [A53], [A50], [A48], [A30], 

[A10], [A11], [A18], [A6], [A20], [A21], 

[A49], [A91] 

C4 Lack of interpersonal/poor relationship [A20] 

C5 unpredictable communication [A31], [A56], [A18], [A53], [A50], 

[A15], [A5] 

C6 Implement Standards or template (software 

development processes) in distributed 

environment 

[A73] 

C7 less overlap among distributed team members [A53], [A43], [A30], [A54], [A52], 

[A84], [A76], [A70], [A63], [A61], 

[A58], [A35], [A38], [A11], [A12], [A3], 

[A23], [A7] 

C8 fear to express feelings in foreign language [A14], [A17], [A20], [A49] 

C9 reliance on Asynchronous communication [A43], [A67], [A42], [A30] 

C10 Poor attitude or Behavior [A20], [A21] 

C11 Professional jealousy [A9] 
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C12 Uncertainty in communication [A20] 

C13 Awareness with communication tools vary from 

person to person 

[A47] 

C14 poor communication structure in hierarchal 

organization 

[A22] 

C15 different level of expertise in native/business 

language 

[A73], [A14], [A17], [A80], [A79], 

[A56], [A54], [A53], [A42], [A1], [A19], 

[A3], [A49], [A9] 

C16 dependencies on ICTs [A35], [A37], [A39] 

C17 Limited visibility of remote site [A67], [A51], [A66], [A84], [A83], 

[A78], [A75], [A74], [A70], [A64], 

[A63], [A61], [A59], [A56], [A36], 

[A12], [A13], [A3], [A7], [A22], [A26], 

[A35], [A52], [A69], [A68], [A65], 

[A62], [A58], [A53], [A40], [A11], 

[A23], [A46], [A25] 

C18 lack of group awareness [A51], [A37], [A77] 

C19 lack of trust [A51], [A12] 

C20 Limited opportunity to communicate [A66], [A83], [A73], [A64], [A61], 

[A60], [A13], [A15], [A7], [A25], [A59] 

C21 Different working days [A83] 

C22 unwilling to coordinate [A82], [A79] 

C23 unclear requirement [A25], [A27] 

C24 Traveling cost [A75], [A62] 

C25 Fear of losing job [A74], [A71] 

C26 Refuse and hesitate to communicate [A71] 

C27 unwilling to directly  communicate [A71] 

C28 Poor Bandwidth [A70] 

C29 High experience team working with low 

experience team 

[A60], [A48] 

C30 lack of face to face meeting [A58], [A39], [A7] 

C31 Lack of ability how to communicate well [A54] 

C32 Use of Asynchronous communication as primary 

source of communication 

[A56] 

C33 less possibility to retain remote team members in 

communication 

[A26] 

C34 Discussion on different topics at the same time [A43] 

C35 Delay in response [A43], [A7] 

C36  Negotiation with customer and developer for 

acceptable level of quality 

[A38] 

C37 Uncertainty in Jobs because of transferring 

Business to low cost countries 

[A9] 

C38 Communicator role [A17], [A4] 

C39 large number of sites [A89] 

C40 lack of technical skill [A3] 

C41 information hiding  [A5] 

C42 Formality [A4] 

C43 Intrusiveness [A4] 

C44 Impression generation of team member on each 

other 

[A8] 
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4.2.2.3 Identified Effects 

Figure 17 shows the effects caused by identified risks reported in total number of articles. The list of 

identified effects is given in the table 20. 

 

Figure 17: List of Negative Effects of the Risks Identified 

 
 

  

Table 20: List of Negative Effects Identified 
Effect # Effects Articles 

E1 Lack of trust  [A5], [A41], [A35], [A37], 

[A51], [A77], [A64], [A53], [A42], 

[A36], [A15], [A23], [A20], [A21] 

E2 Difficult to coordinate [A13], [A53], [A52], [A48], [A43], [A19], [A12] 

E3 miss-understanding or miss-perception or 

miss communication  occur 

[A14], [A67], [A59], [A60], [A5], [A17], [A34], 

[A57], [A54], [A35], [A42], [A37], [A75], [A64], 

[A55], [A48], [A43], [A40], [A39], [A1], 

 [A18], [A3], [A4], [A20], [A21], [A27], [A91] 

E4 Frustration/Irritation [A60], [A1] 

E5 Reduction in informal communication [A39] 

E6 Conflict among team member [A47] 

E7 Communication breakdown [A11] 

E8 unclear customer domain [A34], [A25], [A28] 

E9 Badly impact on whole ISD life cycle [A34] 

E10 unwilling to transfer knowledge [A9], [A79] 

E11 fear to express feeling in foreign language [A83], [A44] 

E12 Communication overhead [A28] 

E13 Un satisfaction [A1], [A51] 

E14 Relationship break [A41], [A35], [A15], [A5] 

E15 Difficulty in decision making [A23] 

E16 Hiding Identity [A37] 

E17 product quality decrease [A51], [A82], [A52], [A36], [A3], [A22], [A28] 
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E18 Important information may not send [A83], [A4], [A20] 

E19 Less interpersonal relationships [A75], [A51], [A5], [A20] 

E20 Delays occur usually in term of response 

that in long run may cause of losing of trust 

and relationship breakdown. 

[A71], [A70], [A67], [A64], [A59], [A55] 

E21 Ambiguity will occur [A63] 

E22 Sense of teamness [A63], [A58], [A41], [A23], [A26] 

E23 Unpredictability in communication [A56] 

E24 Increase in monitoring [A56] 

E25 Team moral decrease [A36] 

E26 reliance on ICTs increase [A35] 

E27 Uncertainty in decision making [A31] 

E28 Rework can be done [A39] 

E29 Unable to transfer proper knowledge [A39] 

E30 Professional Jealousy [A9] 

E31 Less communication [A11], [A7], [A20] 

E32 Delay in problem resolution [A12] 

E33 Important task may not done at time [A18], [A20] 

E34 Teamwork suffer [A7] 

E35 Unwilling to communicate [A8] 

E36 Cost increase due to travelling in remote 

site 

[A23] 

E37 Uncertainty in  Communication [A20] 

E38 bad behavior [A20], [A21] 

 

4.2.2.4 Identified Best Practices 

 

Figure 18 presents practices that can be adopted for mitigating identified risks reported in total number of 

articles. The list of identified practices is provided in the section table 21. 
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Figure 18: Number of Articles with respect to listed practices 

 
 

  

Table 21: List of practices Identified in Literature 
Practice # Practices Articles 

P1 Apply Agile XP pair programming or pre  game 

phase to reduce socio cultural issue 

 [A59], [A51], [A53], [A88] 

P2 Near-shoring  [A53] 

P3 Encourage direct communication or pair to pair links 

among team members located at distributed sites 

 [A31], [A77], [A67], [A65], [A15] 

P4 Provide the training to employees for increasing the 

abilities and expertise in domain knowledge. 

 [A31],  [A35] 

P5 Motivate employees to frequently use 

communication tools in practices 

 [A73], [A71], [A53], [A26], [A29], [A28] 

P6 Encourage team building activities  [A51], [A38], [A62], [A41], [A70], [A53] 

P7 Promote text based communication when technical 

persons or different language skill persons 

communicate with each other. 

 [A14], [A11], [A69], [A53], [A17] 

P8 Encourage proof of communication (POC) in term of 

commitment which include cost time and all the 

require things. This will help by any type of hurdle 

or problems which can be occurred in future.  

 [A14], [A9], [A49] 

P9 Encourage synchronous communication for proper 

coordination 

 [A43], [A67], [A11], [A46], [A59], [A58], 

[A38], [A15], [A7] 

P10 Establish collaborative environment where  the use 

of collaborative interfaces like forum blogs , wiki 

adoption etc , are encouraged  

 [A77],  [A30] 

P11 Motivate or encourage technical meetings about 

discuss project scope  

 [A77] 

P12 Promote socialization among team members from 

the start of the project 

 [A77], [A62], [A68], [A35], [A71], [A53] 
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P13 Encourage and motivate functional group meetings 

(this will help to get help in future , when there will 

be any work with any functional group 

 [A77] 

P14 Encourage the use Microsoft OCS   [A77] 

P15 Encourage or motivate version control (repository) 

among  distributed sites 

 [A91] 

P16 Encourage communication in term of “problem 

resolution” “cognitive synchronous”, “development”, 

“management”, and "conflict resolve" 

 [A24] 

  

  

  

P17 Apply agile practices such scrum(daily and schedule 

meetings etc ) in order to frequently communicate as 

well as  get benefits from  its short iterations and 

early feedback as well as it increase frequent 

deliveries. 

 [A59], [A48], [A23], [A83], [A70], [A56], 

[A3], [A88] 

P18 Encourage the separation of tasks distributed among 

remote teams 

 [A22] 

  

  

  

P19 To be honest with you and your customer  [A5], [A20] 

P20 Encourage frequent communications  [A14], [A41], [A2], [A12], [A23], [A75], 

[A67], [A62], [A60], [A56], [A39], [A38], 

[A20], [A21], [A5] 

P21 encourage standard or templates in order to build 

common cultural society in the organizations when 

distributed teams are dependent on each other  

 [A9],  [A20] 

P22 Encourage the use of common language in practice  

i.e. English 

 [A9], [A5], [A68] 

P23  Architectural center approach is the best policy in 

order to resolve communication related issue 

between designer and analyst. 

 [A22] 

  

  

  

P24 Encourage the selection/use of effective 

communication media at right time and motivate 

team members to share necessary documents among 

each other when required. 

[A9], [A35] 

P25 Try to avoid words like" did you understand" and use 

"what did you understand" this will help in term of 

proofing what he understand 

 [A14] 

P26 Try to avoid uncertainty  [A20] 

  

  

  

P27  Encouraged a framework known as communication 

fabric which having all the communication channels 

in logical and physical means like, phone, audio, 

video, emails, IM, Web pages (to support knowledge 

management and project management activities 

 [A4] 

  

  

  

P28 Encourage verbal  communication for proper 

coordination specially with non technical persons or 

in decision making activities 

 [A17] 

P29 Encourage training of remote teams in order to build 

effective communication and resolving cultural 

linguistic, behavioral issues. 

 [A5], [A10], [A1], [A75], [A18], [A6], 

[A33], [A35], [A91] 

P30 Ensure the proper procedure and training for 

knowledge transfer to remote sites  

 [A34] 

P31 Ensure the proper knowledge management practices  [A34], [A83], [A38], [A15], [A27] 

P32 Encourage project management tool, that will helpful 

not only helpful in order to control but also helpful in 

order to tract the working of teams. 

 [A3] 
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P33 Appoint a liaison   [A57], [A65], [A32], [A50], [A19] 

P34 Negotiation support systems are more reliable in 

term of individual outcome 

 [A44] 

P35 Ensure the use of Multilingual tools for improvement 

of the frequency and understanding of  the language 

complexities 

 [A44] 

P36 encourage the use of effective communication tools 

and techniques 

 [A10], [A56], [A39], [A50], [A13], [A16], 

[A3], [A7], [A6], [A28], [A90], [A52], 

[A83], [A47] 

P37 Knowledge people travel at early of the 

project/component (kickoff ) will increase team 

moral at remote site and in term of understanding 

requirement clearly 

 [A23], [A69], [A67], [A21], [A19] 

P38 Establish a appropriate communication 

infrastructure/model 

 [A46], [A74], [A53], [A43], [A38], [A2], 

[A90], [A49], [A20], [A24] 

P39 Encourage video or voice communication at kick of 

meeting  in  order to negotiates the requirements 

 [A3],  [A21] 

  

  

P40  temporal co-location specially during critical phases 

and startup 

 [A54] 

P41 Promote groupware application tools  [A56],  [A43],  [A31] 

P42 GWSE likes tools help to manage the shift of work , 

short duration tasks and asynchronous collaboration 

 [A45] 

P43 Use of rich communication [A56] 

P44 Promote the  awareness of  remote team cultural [A75], [A74], [A73], [A53], [A39], [A20], 

[A91] 

P45 Promote the use of proper communication guidelines 

and communication styles  in practice  

[A35],  [A49],  [A54] 

P46 Frequent travel to remote site will help for building 

the trust 

[A62], [A65], [A42], [A84], [A70], [A53], 

[A38], [A28] 

P47 Ensure the use of Global software project 

management tools for allocating and distributing the 

tasks , Like GWSE 

[A45] 

P48  Ensure the face to face meeting between colleges , 

supervisor and managers 

[A47] 

P49 Encourage management availability throughout the 

project  

[A74] 

P50 Established Intranet between sites will provide the 

ease of communication and publication of the 

documents 

[A65] 

P51 promote the use of Internet-Bused inspection System 

(IBIS)  "asynchronous discussions can be as 

effective 

as F2F meetings when discriminating between true 

defects and false positives" 

[A76] 

P52 Encourage polite, complimentary behavior and be 

enthusiasm 

[A1], [A8], [A20] 

P53 do not be too quick to use judgment statement like 

"you stupid" 

[A83] 

P54 Try to build long term relationship those will 

increase the level of trust 

[A42],  [A87] 

P55 Encourage informal communication [A2],  [A21],  [A24] 

P56 stay available as much as possible  [A84],  [A38] 

  

  

P57 Ensure the common language  [A54] 

P58 established a common terminology dictionary  [A54] 
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P59 encourage staff exchange [A84], [A2], [A28], [A29] 

P60 Ensure your identity or introduce yourself with 

distributed team members from the start of the 

project. This will increase trust loyalty and faith  

[A37], [A15], [A8], [A21], [A26], [A49] 

P61 Requirement should be properly document (such as 

unified approach of requirement engineering) in 

order to resolving the later conflicts and 

misunderstandings 

[A23],  [A25] 

  

  

P62 encourage video conferencing during project  [A23], [A43], [A39], [A19] 

P63 shifting working hours [A42], [A61], [A58], [A38] 

 

 

Co-located environment is most suitable for effective communication [7, 22] where team members can 

have face to face interaction with one another. The problem with GSD is that teams are distributed 

geographically having cultural diversity (Socio-cultural distance) and time-zone differences (temporal 

distances) [1, 2, 22, 66]. These different kinds of distances add communication risks which can have sever 

impacts on team building. 

4.2.2.5 Geographical Distance 

4.2.2.5.1 Risks, Causes and Effects 

 

One of main purpose of GSD is to reduce the cost by hiring low cost developers from different countries 

[31] that have low wages, which create geographical distance among the development team members. 

There are different risks that arise because of geographical distance among team members. Limited 

visibility of remote team member [37, 42, 43, 46, 63, 66, 67, 73, 81, 85, 89, 93, 97, 101, 112, 128, 139, 

141, 152] because of travelling cost [8, 108] is one example of such risks. Due to travelling cost, face to 

face communication becomes quite difficult [8, 37, 42, 43, 46, 63, 66, 67, 73, 81, 85, 89, 93, 97, 101, 108, 

112, 128, 139, 141, 152]. Lack of face to face meeting or limited visibility of remote team members may 

result in un-satisfaction [43] among team members that directly decrease team moral [112]. In the long 

run, it leads to coordination problem as team members are not ready to coordinate [67, 96, 97, 131] with 

each other. According to Herbsleb et al. [62]: 

 

“Distance introduces barriers to informal and face-to-face communication” 

 

In geographically dispersed teams, it is very hard to have informal communication between the team 

members because of lack of communication [31, 37, 46, 67, 73, 93, 108, 141] opportunities among them. 

Furthermore, less communication in geographical disperse team makes it very difficult to have 

intrapersonal relationships among distributed team members [8, 56, 108].  

 

There are limited person-to-person relationships exists among distributed teams because of lack of face to 

face meetings due to traveling cost [8, 108]. Furthermore distributed teams are less motivated [119] 

because of limited team building activities among the distributed team members. The main reason behind 

less team building activities is less opportunity to communicate because of the traveling cost [119].   

 

Communication frequency strongly affected the overall effort and project duration [126]. According to 

Setamanit et al. [126], communication frequency is reduced by 50% in a distributed environment which 

has a bad impact on GSD projects. According to different studies, the reasons behind the reduction of 

communication frequency are lack of face to face [146] and limited visibility of remote site [60, 128, 

135]. Due to this reduction in communication frequency, not only the product quality decreases [60] but it 

might also result in redoing of the work already done [146]. Furthermore due to this decrease in 
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communication, miscommunication may also occur which have a direct impact on the trust between team 

members [100, 103]. 

 

Different researchers have an opinion that distributed teams are lack in trust [4, 6, 8, 15, 31, 35, 37, 42, 

43, 45, 46, 63, 66, 67, 81, 85, 87, 89, 93, 95, 97, 101, 108, 119, 127, 128, 137, 139, 141, 146-148]. Trust 

in an important aspect both in co-located and distributed environment. According to Mayer et al. [98], 

trust is defined as  

 

“The willingness of a party to be vulnerable to the actions of another party based 

on the expectation that the other will perform a particular action important to the 

trust or, irrespective of the ability to monitor or control that other party‟‟  

 

And McAllister [99] states: 

 

“The extent to which, a person is confident and willing to act on the basis of 

words, actions, and decisions of another.” 

 

Trust increases productivity and reduces the conflicts among the team members [4, 101]. It is difficult to 

build and maintain trust among distributed teams due to limited visibility of remote site [31, 79, 110, 112, 

131] and lack of opportunity to communicate [36, 85, 97] that results in lack of cohesiveness [31, 79] 

among team members.   

 

Table 22: Risks, their causes and effects for Geographical distance 
Risks Causes Effects 

Communication Effort increase 1-Limited visibility of remote site 

2- Negotiation with customer and 

developer for acceptable level of quality 

3- dependencies on ICTs 

 

Dependencies on 

ICTs(information and 

communication tools) 

Limited visibility of remote site 1-Difficult in Decision making 

2-Identity hiding 

3-Unable to transfer proper 

knowledge. 

Lack of group awareness 1-dependencies on ICTs 

2-Limited visibility of remote site 

Lack of Trust 

Hiding Identity dependencies on ICTs Lack of Trust 

Lack of Trust 1-dependencies on ICTs 

2-Limited visibility of remote site 

3-Lack of group awareness 

4-Large number of sites 

5-Information hiding 

1-Un-satisfaction 

2-Team moral decrease 

3-Relationship break 

4-Difficult to coordinate 

5-increase in monitoring 

Un-satisfaction 1-Lack of trust Product quality decrease 

Lack of Face to face meeting 1-Limited visibility of remote site 

2-Taveling cost 

3-unpridictability in communication 

1- Reliance of ICTs 

2- Reduction in informal 

communication 

3-Less interpersonal relationship 

4-Difficult to coordinate 

5- Lack of trust 

Lack of cohesiveness 1-Limited visibility of remote site 

2-Lack of face to face meeting 

1-Product Quality reduce 

2-Difficult to coordinate 

3-sense of teamness 

Lack of inter-personal 

relationship 

1-Limited visibility of remote site 

 

 

Reduced Quality and Richness 

in Communication 

1-Limited visibility of remote site 

2-High experience team working with 

low experience team 

 

Communication frequency 1-Limited visibility of remote site 1-Delay occurs in term of response 
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Reduce 2-Lack of face to face meeting 

3-Limited opportunity to communicate 

4-lack of group awareness 

2-unclear customer domain 

3-Delay occurs in term of problem 

resolution 

4-frustration/ irritation 

5-Lack of trust 

Lack of informal communication 1-Limited visibility of remote site 

2-Lack of face to face meeting 

1-misscommunication 

2-Delay occur in term of response 

Ensure that information 

regarding changes in 

requirements distributed among 

remote team properly 

1- Limited visibility of remote site  

4.2.2.5.2 Best Practices 

 

In order to reduce the cost of the projects, organizations hire people from different low wages countries 

[31] that create geographical distance among the development team members. This distance introduces 

different risks such as limited visibility of remote team members [37, 42, 43, 46, 63, 66, 67, 73, 81, 85, 

89, 93, 97, 101, 112, 128, 139, 141, 152], lack of face to face meeting [8, 37, 42, 43, 46, 63, 66, 67, 73, 

81, 85, 89, 93, 97, 101, 108, 112, 128, 139, 141, 152] and lack of opportunity to communicate etc[31, 37, 

46, 67, 73, 93, 108, 141].  According to Herbsleb et al. [62]: 

 

“Distance introduces barriers to informal and face-to-face communication” 

 

According to different researchers, people from distributed sites have to frequently travel [13, 42, 67, 103, 

108, 110, 116, 127] to each other, especially at the kick off meeting [38, 45, 63, 93, 100]. As knowledge 

people share their best practices with each others during face to face meetings which not only develop a 

good working [67] environment among distributed team members but also increase the performance of 

team [118]. Frequent travel to remote sites increases the trust among the distributed team members which 

increase the coordination among distributed teams. According to Holmstrom et al. [67]:  

 

“I spend more than 50% of my time elsewhere. Travelling is essential” 

 

Usually visit to remote sites is considered to be costly and seems wastage of time. Due to this reason face 

to face communication seems difficult [8, 108], thus the development teams have less interpersonal 

relationships [8, 56, 108]. In such situations, there are different practices as near-shoring, traveling to 

remote sites only at critical phases, encourage team building activities, using of rich communication 

mediums etc, can be followed. 

 

Near-shoring is the concept where distributed sites are close to each other and have no time-zone 

difference among each other. Traveling to such sites is much easier and has not much impact on the 

project budget. According to Holmstrom et al. [67], this can be solution by which geographical and 

temporal distance issues can be dealt with. Holmstrom et al. [67] stated: 

 

“There are examples – like the east or west coast of the US outsourcing to Brazil. 

You won‟t have the timezone or geographical problem, but you‟ll still have the 

language problem” 

 

Use of groupware applications needs to be encouraged [9, 57, 96, 101] for both reducing distance among 

distributed teams as well as increasing long term relation between team members. Groupware applications 

are also helpful in building trust between team members [20, 96, 101]. Through groupware applications 

users can easily share their files or documents with each other. Version controls [104], NetMeeting [142] 

etc are most common example of groupware. 
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Communication and collaboration tools play a key role in the success of any project [67, 140]. The use of 

appropriate communication and collaborative tools should be motivated [95, 97, 101, 127, 139]. Use of 

these tools provides benefits of effective communication, increase in trust between team members [67, 

101] and resolve conflicts or miss-understanding among distributed team members [104, 127]. Thus, 

through the use of appropriate communication tools [101], the issues of limited visibility remote team 

members [15, 67, 128], and lack of in-personal communication can be resolved [101].  

 

Distributed teams should also be motivated to use synchronous communication in practices [18, 31, 36, 

63, 66, 87, 96, 116, 147]. Voice or video conferences [45, 93, 96, 146] especially at kickoff meetings [89, 

100] for negotiation in requirements [89, 100], needs to be encouraged. These practices should be used to 

build and maintain trust [96, 131] among distributed team members. For frequent communication among 

the team members, agile software development life cycle [43, 66, 67, 89, 93, 101, 110, 139, 144, 148] 

should to be followed which is more flexible and adaptable [101] than other development life cycles. 

Agile methodology should be selected because it not only strongly emphases on communication but also 

provides some useful communication practices [80] for both co-located and distributed environment such 

as Extreme Programming, Pair Programming [40, 60, 61, 136], Scrum [66, 89, 93, 101, 110, 139, 144, 

148] etc. In the study „Experiences with Agile Practices in the Global Studio Project‟, Roger et al. [143] 

applied XP practices among distributed team members and achieved certain benefits such as frequent 

communication that not only enhances knowledge sharing but also improves informal communication 

among the team members.  Holmstrom et al.  [66] found that daily scrum meetings not only reduce 

geographical distance but also increases the sense of cohesiveness among distributed team members [24, 

108].  

 

Table 23: Best Practices against geographical distance 
Practices 

Frequent travel to remote sites  

Knowledge people travel at early of the project/component (kickoff ) 

Encourage synchronous communication for proper coordination 

Encourage video conferencing during project 

Encourage video or voice communication at kick of meeting  in  order to negotiates the requirements 

Promote groupware application tools 

Encourage the use of effective communication tools and techniques 

Establish a appropriate communication infrastructure/model 

Ensure the face to face meeting between colleges , supervisor and managers 

Encourage frequent communications 

Temporal co-location specially during critical phases and startup 

Apply agile practices such scrum(daily and schedule meetings etc ) 

Encourage direct communication or pair to pair links among team members 

….. 

 

4.2.2.6 Temporal Distance 

4.2.2.6.1 Risks, Causes and Effects 

 

Globally distributed teams are not only dispersed by geographically distance but are also dispersed by 

different time-zones known as temporal distance [2]. Along with risks associated with geographical 

distance and social cultural distances, temporal distances also adds more communication risks. An 

example of temporal distance issue is given below [65]:  
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“Time zone distance is the biggest problem when organizing the different parties 

in projects. There is an unwritten rule…the higher up you are in the organization, 

the more flexible you‟re required to be – it is not uncommon to take calls at 10 or 

11 at night, at home, but we try to keep this to a minimum” 

 

As temporal distance increases, the opportunity to communicate is also reduced [31, 37, 42, 60, 67, 79, 

86, 87, 89, 93, 96, 104, 110, 116, 129, 131, 135, 152] and communication frequency decrease [135] even 

more because of limited availability of remote team members [37, 42].  Thus it is difficult to achieve 

synchronous communication [31, 37, 67, 79, 86, 89, 93, 96, 102, 104, 139, 141, 152]  when there is very 

less overlap between distributed sites and teams have to rely on asynchronous communication [63, 96].  

The lack of synchronous communication results in increase in ambiguities [79] and delay occurs due to 

late response by team members. These delays may cause loss of trust between distributed team members 

[24, 63, 66, 110, 130, 141] and also create frustration [102].  

 

“I received e-mails this morning from a conversation that kicked off after I left 

yesterday. Sometime conversation jumps ahead, and you fall a bit behind. Often, I 

turn it on [Internet connection] and review e-mails at night for half an hour” [67] 

 

“It is frustrating…sometimes there is a lag of a day in responses. You send an e-

mail today and you get one back tomorrow…People go out of their way to 

communicate late at night, depending on the intensity of the project at that point in 

time. It‟s okay to do that for a while, but it‟s hard to sustain it, that‟s the problem. 

There‟s burnout of people” [67] 

 

“Sufficient over-lap in working hours may be difficult to achieve due to, for 

example, lunch breaks or national holidays. Hence, delays in response may 

prolong the development process” [31] 

 

In case of less overlapping hours, there is limited opportunity to communicate with remote teams, thus 

one is forced to rely on asynchronous communication [63, 96] which makes communication ineffective. 

Delays usually occur in term of response [31, 60, 67, 96, 104, 129] and there is no frequent feedback [37, 

104, 110, 131] between distributed team members because of high temporal distance. Continues delay in 

response may lead to delay in task resolution [61, 117] as well as loosing of trust among distributed teams 

[39, 67, 141, 152]. It may also results in coordination problem between the teams [60]. 

 

Temporal distance can be seen if there are different working days as discussed in [139]. According to 

Taran et al. [139], 

 

“Working professionals in the Middle East may not have their work weeks nicely 

aligned with those of their counterparts in the US and Europe. As it is common for 

many Jews and Muslims, Friday and Saturday are recognized as the days of 

worship.  A work-week with differing weekends and different days of worship 

reduces the window of synchronous collaboration.” 

 

Dependencies on „information and communication‟ tools (ICTs) increases [85, 146] due to both 

geographical and temporal distance which results in increase in effort while transfer of knowledge [93, 

146]. 

 

Table 24: Risks, their causes and effects for temporal distance 
Risks Causes Effects 

Delay in Response 1- Less overlap among distributed team 1-irritation/frustration 
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members, 

2- Reliance on Asynchronous 

communication 

Lack of trust, 

2-Difficult to coordinate, 

3-Product quality reduce 

Communication frequency 

reduce 

 Less overlap among distributed team 

members 

 

Lack of synchronous 

communication 

1-Limited opportunity to communicate, 

2-Less overlap among distributed team 

members 

3-Reliance on Asynchronous 

communication 

1-Ambigueity will occur, 

2- Frustration/Irritation, 

3-Delay occur in term of response 

Communication Effort Increase Dependency on ICTs  

No frequent feedbacks exchange 1- Less overlap among distributed team 

members, 

2- Limited opportunity to communicate, 

1-Delay occur in term of response, 

2- Frustration/Irritation 

3-Delay in problem resolution 

Limited availability of Remote 

team members 

1-Less overlap among distributed team 

members, 

2- Different working days 

 

4.2.2.6.2 Best practices 

In order to increase number of working hours, industries are trying to get benefit from “follow-the-sun” 

development by distributing their work practices to different time-zone countries [22, 59, 61].  According 

to different researchers, these practices are beneficial. Holmstrom et al. [67] stated 

 

“It works for defect resolution and support” [67] 

 

“We have „follow-the-sun‟ core support during Monday to Friday. Someone 

should be able to action a call whenever it comes in. A call can be forwarded from 

site to site to follow the sun” [67] 

 

Although follow-the-sun development has many advantages but it also causes different challenges as 

discussed in above section “Risks, causes and their effects”. Some companies such as Intel are not 

practicing in this type of development as described by Holmstrom et al. [67]: 

 

“We don‟t practice the „follow-the-sun‟ concept, and we have no intent on 

practicing it since it is not considered practical for software development”  

 

The risks associated with temporal distance can be mitigated by increasing number of overlapping hours 

between remote sites [31, 37, 103, 116] or people should stay available as much as they can even after 

office hours. Conchuir et al. [31] called this shifting of working hours as “virtual day across their virtual 

team” by saying:  

 

“The HP team reduced temporal distance by effectively creating a virtual day 

across their virtual team.”  

 

They further describe: 

 

“People go out of their way to work late at night. I regularly have calls with US 

workers at 6am, and I also work quite late. The official workday [in Ireland] is 

8.30am to 5.15pm, but that‟s not applied at all.” 

 

Shifting of working hours increases the number of overlap working hours, which reduces different issues 

that arises due to temporal distance [19, 31, 37, 116]. Furthermore by increasing overlap working hours, 

the availability of team members at remote sites increases[42, 116] that improves the opportunity of 
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synchronous communication [31, 37, 135] between team members instead of relying on asynchronous 

communication [31, 142]. In this way, team members at remote sites can also have the advantage of video 

or voice conferencing instead of written communication [93, 146].  

 

With increase in overlapping hours, effectiveness of agile practice, such as scrum, increases as daily and 

schedule meetings becomes possible with increase in working hours [66, 110, 139]. 

 

Complex communication structure creates different types of issues [81] especially when there is temporal 

distance exists between teams. These issues can be resolved by promoting direct communication [39, 57] 

among distributed team members. A simple and flexible communication structure will not only mitigate 

the unnecessary delays in communication but will also increase the effectiveness of communication in 

term of reducing communication effort [57, 129].   Furthermore a flexible communication hierarchy also 

enhances the informal communication between sites [20, 100], which improves a good working 

relationship among dispersed team members.  Effective communication tools in practices [60, 101, 107, 

139] play a key role for effective communication and also resolve issues of delays in communication [60, 

107].  

 

Table 25: Best Practices with respect to temporal distance 
Practices 

Stay available as much as possible  

Shifting working hours 

Encourage synchronous communication for proper coordination 

Apply agile practices such scrum(daily and schedule meetings etc ) 

Encourage direct communication or pair to pair links among team members 

…. 

 

4.2.2.7 Socio-Cultural Distance 

4.2.2.7.1 Risks, causes and Effects 

In GSD, people from different cultural background, nation speaking different languages work with each 

other. In GSD, these differences are termed as Socio-Cultural Distance. Socio-cultural distance can be 

measured by how people from different cultural backgrounds such as (organizational, national) languages, 

ethics understand and react on certain situations [67].  There are different risks that can be arises because 

of this social cultural distance. 

 

Cultural distance is becoming one of the major risks as mentioned by several researchers [4, 18, 19, 24, 

38, 41, 42, 47, 48, 56, 63, 64, 66, 73, 88, 92, 97, 97, 100-102, 108, 109, 119, 135, 144, 146, 150, 152] in 

their studies. The main reason behind the cultural differences is the poor awareness of socio cultural fit [4, 

18, 38, 48, 63, 64, 66, 73, 88, 92, 100, 102, 108, 109, 119, 135, 144, 150, 152] (team members from 

different nations, different cultural background working with each other and they have very less 

awareness of the common organizational culture).According a Damian et al.  [38], it is not necessary that 

cultural distance exists only if the team members are from different nations but team members from same 

nation but from different organization working together as joint venture can also have cultural differences 

 

One other risk that arises mostly due to poor socio cultural fit is the language barrier or difference [45, 46, 

86, 92, 105, 109, 114, 119, 129, 130, 135, 150, 152]. This lack of common or business language skills 

may lead to miss-understanding among team members [4, 8, 73, 94, 103, 109, 114, 129, 135, 150, 152].  

Further, it is difficult to express feelings or ideas in foreign language as one can express in native 

language [46, 105, 153], thus it may create some misunderstanding [67, 88, 105, 129]  team members.  
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“We often experience minor language problems, especially when vocabulary is 

limited to technical subjects…even going out at night with them [non-native 

English speakers], conversation can revert back to technical subjects because of 

their limited vocabulary” [67] 

 

In poor social cultural fit, the difference in terminologies  have been discuss by different researchers [46, 

66, 67, 130], and is consider to be main reason behind misinterpretation or miss understanding of the 

messages or requirements [100, 113]. These misunderstanding may further lead to loosing of trust among 

distributed team members [100, 103]. 

 

Cultural difference and language barrier can cause of lack of mutual understanding [6, 31, 63, 64, 88, 100, 

104, 130, 144]. The lack of mutual understanding can also be seen when there is either terminology 

difference [66] or requirement misinterpreted [16] .  

 

“Difficulties can arise in countries where it is considered impolite in saying „no‟ 

even when „yes‟ would be an inappropriate answer. I have heard people saying 

„yes – no problem, we will have it done by the weekend‟ and then 3-4 months later 

it is still not done and some of the developers might already have left the project…I 

think it is due to pride – they‟ll obey when asked, without saying they can‟t do it 

within  the given timeframe” [67] 

 

The lack of mutual understanding has a bad impact on the project and may results in poor quality product 

[89, 127] and bad behaviors of teams with each other [88, 100].  

 

Due to cultural diversity and poor communication skills, knowledge sharing becomes difficult because 

people are either unable or unwilling to share knowledge[4, 24, 28, 36, 37, 46, 79, 81, 87, 92, 103, 113, 

114, 129, 137, 141, 149] among distributed team resulting loosing each other‟s trust [31]. Furthermore, in 

such cases, teams are not ready to coordinate with each other [31, 141].  

 

Table 26: Risks, their causes and effects for social cultural distance 
Risks Causes Effects 

Lack of Cultural awareness Poor Socio-cultural fit 1- miss-understanding or miss-

perception or miss communication  

occur 

2-Less communication 

3-unsatisfaction 

Lack of Business language skills 1- Poor Socio-cultural fit 

2- Diversity in business language 

accent/vocabulary 

1- miss-understanding or miss-

perception or miss communication  

occur 

2- unclear customer domain 

3- unwilling to transfer knowledge 

4- fear to express feeling in foreign 

language 

5- Less communication 

Fear to express feelings(in 

foreign language) 

different level of expertise in business 

language 

miss-understanding or miss-

perception or miss communication  

occur 

Lack of mutual understanding 1- poor socio cultural fit / Lack of 

cultural awareness 

2-fear to express feelings in foreign 

language 

3-unclear requirement 

4-different level of expertise in 

native/business language 

5-Terminology differences 

1-Difficult to coordinate, 

2- miss communication  occur, 

3- Delay occur in term of response, 

4- bad behavior 
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Lack of synchronous 

communication 

1- poor socio cultural fit / Lack of 

cultural awareness 

2- different level of expertise in 

native/business language 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2- Delay occur usually in term of 

response, 

3- Difficult to coordinate 

It is quite difficult to ensure that 

proper knowledge transfer at 

remote site 

1- poor socio cultural fit / Lack of 

cultural awareness 

2-fear to express feelings in foreign 

language 

 

unwilling/unable  to share 

knowledge / best practices 

1- poor socio cultural fit / Lack of 

cultural awareness 

2-different level of expertise in 

native/business language 

3-Refuse and hesitate to communicate 

4-Lack of ability how to communicate 

well 

5-unpredictable communication 

6-poor communication structure in 

hierarchal organization 

1-Miss-comunication occur 

2-difficult to coordinate 

lack of informal communication 1- poor socio cultural fit / Lack of 

cultural awareness 

2-different level of expertise in 

native/business language 

3-lack of technical skill 

4-formality 

5-Intrusiveness 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2-Important information may not 

send 

Terminology difference poor socio cultural fit / Lack of cultural 

awareness 

miss-understanding or miss-

perception or miss communication  

occur 

Unclear requirement poor socio cultural fit / Lack of cultural 

awareness 

 

Communication is use as 

weapon to attack remote 

colleagues 

 Delay occur usually in term of 

response 

Unwilling to believe on others fear to express feelings in foreign 

language 

Uncertainty in  Communication 

communication overhead Different level of expertise in business 

language 

 

Delay in Response 1- poor socio cultural fit / Lack of 

cultural awareness 

2- Awareness with communication tools 

vary from person to person 

3- different level of expertise in 

business language 

1- Unpredictability in 

communication 

2- Conflict among team member 

3-Lack of trust 

 

No Frequent feedbacks exchange 1- poor socio cultural fit / Lack of 

cultural awareness 

2- different level of expertise in 

business language 

 

Lack of Cohesiveness 1- poor socio cultural fit / Lack of 

cultural awareness 

2-Refuse and hesitate to communicate 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2- Delay occur usually in term of 

response 

4.2.2.7.2 Best Practices: 

 

Socio-cultural distance can be measured by how people from different cultural backgrounds such as 

(organizational, national) languages understand and react on certain situations [67].  In order to reduce the 
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risks of socio-cultural distance, different researchers describe different solutions; some of them are given 

below: 

 

Asynchronous or written communication [67, 105, 135, 153] can be applied in order to reduce the 

language barrier.  

 

“We try to overcome language problems by making communication more 

formalized, i.e. written, so that people with lower competency in English can take 

their time in reading a document” [67] 

 

“We see the language differences are significantly negatively correlated with the 

use of telephone and positively correlated with the use of e-mail”. [135] 

 

Language barrier can also be mitigated by motivating employees to use common language [4, 46, 56, 

129] among distributed teams.  

 

Smite [129], describes that these language skill issues can be resolved by using common vocabulary or 

terminology as described below:  

 

“In order to resolve language barrier, it is useful to create a special terminology 

dictionary aiming to agree upon the used terms for the entire project. This 

dictionary can be used by different developer representatives (analysis, 

developers, testers, documentation writers, etc.) in different project activities 

(designing, coding, testing, documenting, etc.). This also precludes the risk of 

loosing knowledge in case of loosing the analysts involved in the project.” 

 

Language barrier can be resolved through frequent communication   [19, 63, 153] and proper training [8, 

109, 150, 152] as described by Ebert et al. [46]: 

 

“English is mandatory and language classes are provided in most non-native 

speaking countries to leverage skills.” 

 

In order to resolve communication issues like lack of cultural awareness [119], mutual understanding [45, 

119], domain knowledge [21] and language barriers [21, 94, 119], Steering Group or Liaison should be 

appointed. A liaison or steering group is usually a communication mediator (Beach-head) between [119] 

distributed sites. In one study, communication mediators were used to clarify the ambiguities in the 

requirements [94] where as in the other study, communication mediator was use to communicate between 

developer and contractor [119].  

 

Figure 19: Steering Group Process [90] 

 
 

Steering group person need to have proper knowledge of understanding of the distributed teams in order 

to mediate properly [94, 119]. 
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By promoting cultural awareness of remote team members not only cultural distance [88, 146] but also 

conflicts or misunderstanding [88] between team members reduce.  Cultural awareness also reduces the 

terminology difference in [46, 67] term of building a level of understanding of remote sites. Cultural 

awareness is also helpful in order to resolve ambiguities in requirements [113], further it enhances the 

team building activities among distributed teams [19, 67, 108] which in turn increases the sense of 

cohesiveness among team members [19, 67, 116]. According to Oshri et al. [108]: 

 

“The end result of team-building exercise was that the entire [globally distributed] 

team feels more comfortable to work together. Now we know each other and trust 

each other better” 

 

 They further describe: 

 

“One interesting outcome of team-building exercise was that teams set up rules for 

communications and communication styles. Having discussed the direct personal 

style of communication exercised by the German team, the Indian team 

acknowledged this style and agreed to not take it personally. In return, German 

team members learned about Indian working communication habits” 

 

By promoting socialization among distributed teams, cultural distance can be minimized [56, 108]. 

According to Oshri et al. [108], Socialization is the process, which is use to build cohesiveness among 

team members, especially between newcomers and old members of the organizations. Through 

socialization among distributed team members, not only teams effectively communicate but also care of 

other norms and value during the project tasks [108].  Oshri et al [108]; further describe that according to 

Ahuja and Galvin‟s (2003) study, through electronic mediated communication tools, socialization can be 

increased in virtual team. Socialization is also play a vital role in term of resolving conflicts or 

misunderstanding among distributed teams [39, 67, 152]. Socialization not only extends communication 

[39] among team members but also increase the group awareness [24, 39] among distributed teams which 

in turn increase trust among distributed teams [17, 39].  

 

Table 27:  Best Practices to resolve Socio-cultural distance 
Practices 

Promote text based communication when technical persons or different language skill persons communicate with 

each other. 

Encourage the use of common language in practice  e.g. English 

Encourage frequent communications 

Encourage training of remote teams in order to build effective communication and resolving cultural linguistic 

and behavioral issues. 

Appoint a liaison 

Ensure the use of Multilingual tools for improvement of the frequency and understanding of  the language 

complexities 

encourage the use of effective communication tools and techniques 

Encourage team building activities 

Promote socialization among team members from the start of the project 

Promote groupware application tools 

Promote the  awareness of  remote team cultural 

Try to build long term relationship those will increase the level of trust 

Encourage informal communication 
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The following sections “4.2.3 Risks and their Causes”, “4.2.4 Risks and their Effects” and “4.2.5 Risks and their Practices” mapped the number of 

studies, which identified causes, effects as well best practices against each risk respectively. The detail is also listed in the section “4.2.6 Risks 

their cause, effects and their mitigation strategies (practices)”. 



  63 

4.2.3 Risks and their Causes 
 

Figure 20: Risks and their causes (With respect to First 14 risks) 

 
Risks listed at Y-axis  

R1 - Communication effort increase, R2 - Communication media availability, R3 - Communication overhead, R4 - Delay in Response, R5 - Dependencies on ICTs (information and communication tools), R6 -  Lack of cultural 

awareness, R7 - Fear of losing job, R8 - Fear to express feelings (in foreign language), R9 - Lack of Native/Business language skills, R10 - Lack of ability and training, R11 - Lack of group awareness, R12 - Hiding Identity, R13 - 

Lack of mutual understanding, R14 - Lack of trust. 

 

Causes listed at X-axis 

C1 - Terminology differences, C2 - Diversity in native/business language accent/vocabulary,C3 - Political and cultural diversity,C4 - Lack of interpersonal/poor relationship, C5 - Unpredictable communication, C6 - Implement 

Standards or template (software development processes) in distributed environment, C7 - Less overlap among distributed team members, C8 - Fear to express feelings in foreign language, C9 - Reliance on Asynchronous 

communication, C10 - Poor attitude or Behavior, C11 - Professional jealousy, C12 - Uncertainty in communication, C13 - Awareness with communication tools vary from person to person, C14 - Poor communication structure in 

hierarchal organization, C15 - Different level of expertise in native/business language, C16 - Dependencies on ICTs, C17 - Limited visibility of remote site, C18 - Lack of group awareness, C19 - Lack of trust, C20 - Limited 

opportunity to communicate, C21 - Different working days, C22 - Unwilling to coordinate, C23 - Unclear requirement, C24 - Traveling cost, C25 - Fear of losing job,C26 - Refuse and hesitate to communicate, C27 - Unwilling to 

directly communicate, C28 - Poor Bandwidth, C29 - High experience team working with low experience team, C30 - Lack of face to face meeting, C31 - Lack of ability how to communicate well, C32 - Use of Asynchronous 

communication as primary source of communication, C33 - Less possibility to retain remote team members in communication, C34 - Discussion on different topics at the same time, C35 - Delay in response, C36 - Negotiation with 

customer and developer for acceptable level of quality, C37 - Uncertainty in Jobs because of transferring Business to low cost countries, C38 - Communicator role, C39 - Large number of sites, C40 - Lack of technical skill, C41 - 

Information hiding, C42 - Formality, C43 - Intrusiveness, C44 - Impression generation of team member on each other 
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Figure 21: Risks and their causes (With respect to Next 14 risks) 

 
Risks listed at Y-axis 

R15 - Lack of face to face, R16 -  UN satisfaction R17 -  Reduced Quality and Richness in Communication, R18 - No frequent feedback exchange, R19 - Lack of Cohesiveness, R20 - Communication 

frequency reduced, R21 - Lack of synchronous communication, R22 - Limited Availability of remote team members, R23 - Formalization hinder the information flow, R24 - Assurance of proper 

knowledge transfer at remote site is quite difficult, R25 - Lack of domain knowledge, R26 -  Unwilling/unable to share knowledge / best practices, R27 - Lack of informal communication, R28 - Lack of 
interpersonal relationships. 
 

Causes listed at X-axis 

C1 - Terminology differences, C2 - Diversity in native/business language accent/vocabulary,C3 - Political and cultural diversity,C4 - Lack of interpersonal/poor relationship, C5 - Unpredictable communication, C6 - Implement 

Standards or template (software development processes) in distributed environment, C7 - Less overlap among distributed team members, C8 - Fear to express feelings in foreign language, C9 - Reliance on Asynchronous 

communication, C10 - Poor attitude or Behavior, C11 - Professional jealousy, C12 - Uncertainty in communication, C13 - Awareness with communication tools vary from person to person, C14 - Poor communication structure in 

hierarchal organization, C15 - Different level of expertise in native/business language, C16 - Dependencies on ICTs, C17 - Limited visibility of remote site, C18 - Lack of group awareness, C19 - Lack of trust, C20 - Limited 

opportunity to communicate, C21 - Different working days, C22 - Unwilling to coordinate, C23 - Unclear requirement, C24 - Traveling cost, C25 - Fear of losing job,C26 - Refuse and hesitate to communicate, C27 - Unwilling to 

directly communicate, C28 - Poor Bandwidth, C29 - High experience team working with low experience team, C30 - Lack of face to face meeting, C31 - Lack of ability how to communicate well, C32 - Use of Asynchronous 

communication as primary source of communication, C33 - Less possibility to retain remote team members in communication, C34 - Discussion on different topics at the same time, C35 - Delay in response, C36 - Negotiation with 

customer and developer for acceptable level of quality, C37 - Uncertainty in Jobs because of transferring Business to low cost countries, C38 - Communicator role, C39 - Large number of sites, C40 - Lack of technical skill, C41 - 

Information hiding, C42 - Formality, C43 - Intrusiveness, C44 - Impression generation of team member on each other 
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Figure 22: Risks and their causes (With respect to Last 16 Risks) 

 
Risks listed at Y-axis 
R29 - Terminology difference, R30 - Unclear requirement, R31 -  Information hiding, R32 - Communication is use as weapon to attack remote colleagues, R33 - Unable to establish Video Conferencing, R34 -  Limited experience 

with GSD environment, R35 -  Ensure that information regarding changes in requirements distributed among remote team properly, R36 - Information overhead,R37 - Miss communication,R38 - Lack of team sprit, R39 - Lack of 

common Accent, R40 - Loss of data during transfer from one place to other,R41 - Poor behavior, R42 - Uncertainty in communication, R43 - Unwilling to believe on others, R44 - Poor communication structure in hierarchical 

organization 
 

Causes listed at X-axis 

C1 - Terminology differences, C2 - Diversity in native/business language accent/vocabulary,C3 - Political and cultural diversity,C4 - Lack of interpersonal/poor relationship, C5 - Unpredictable communication, C6 - Implement 

Standards or template (software development processes) in distributed environment, C7 - Less overlap among distributed team members, C8 - Fear to express feelings in foreign language, C9 - Reliance on Asynchronous 

communication, C10 - Poor attitude or Behavior, C11 - Professional jealousy, C12 - Uncertainty in communication, C13 - Awareness with communication tools vary from person to person, C14 - Poor communication structure in 

hierarchal organization, C15 - Different level of expertise in native/business language, C16 - Dependencies on ICTs, C17 - Limited visibility of remote site, C18 - Lack of group awareness, C19 - Lack of trust, C20 - Limited 

opportunity to communicate, C21 - Different working days, C22 - Unwilling to coordinate, C23 - Unclear requirement, C24 - Traveling cost, C25 - Fear of losing job,C26 - Refuse and hesitate to communicate, C27 - Unwilling to 

directly communicate, C28 - Poor Bandwidth, C29 - High experience team working with low experience team, C30 - Lack of face to face meeting, C31 - Lack of ability how to communicate well, C32 - Use of Asynchronous 

communication as primary source of communication, C33 - Less possibility to retain remote team members in communication, C34 - Discussion on different topics at the same time, C35 - Delay in response, C36 - Negotiation with 

customer and developer for acceptable level of quality, C37 - Uncertainty in Jobs because of transferring Business to low cost countries, C38 - Communicator role, C39 - Large number of sites, C40 - Lack of technical skill, C41 - 

Information hiding, C42 - Formality, C43 - Intrusiveness, C44 - Impression generation of team member on each other 
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4.2.4 Risks and their Effects 
 

Figure 23: Risks and their Negative Effects (With respect to first 14 risks) 

 
Risks listed at Y-axis  

R1 - Communication effort increase, R2 - Communication media availability, R3 - Communication overhead, R4 - Delay in Response, R5 - Dependencies on ICTs (information and communication tools), R6 -  Lack of cultural 

awareness, R7 - Fear of losing job, R8 - Fear to express feelings (in foreign language), R9 - Lack of Native/Business language skills, R10 - Lack of ability and training, R11 - Lack of group awareness, R12 - Hiding Identity, R13 - 

Lack of mutual understanding, R14 - Lack of trust. 

 

Effects listed at X-axis 

E1 - Lack of trust, E2 - Difficult to coordinate, E3 - Miss-understanding or miss-perception or miss communication occur, E4 - Frustration/Irritation, E5 - Reduction in informal communication, E6 - Conflict among team member, 

E7 - Communication breakdown, E8 - Unclear customer domain, E9 - Badly impact on whole ISD life cycle, E10 - Unwilling to transfer knowledge, E11 - Fear to express feeling in foreign language, E12 - Communication 

overhead, E13 - UN satisfaction, E14 - Relationship break, E15 - Difficulty in decision making, E16 - Hiding Identity, E17 - Product quality decrease, E18 - Important information may not send, E19 - Less interpersonal 

relationships, E20 - Delays occur usually in term of response that in long run may cause of losing of trust and relationship breakdown, E21 - Ambiguity will occur, E22 - Sense of teamness, E23 - Unpredictability in communication, 

E24 - Increase in monitoring, E25 - Team moral decrease, E26 - Reliance on ICTs increase, E27 - Uncertainty in decision making, E28 - Rework can be done, E29 - Unable to transfer proper knowledge, E30 - Professional 

Jealousy, E31 - Less communication, E32 - Delay in problem resolution, E33 - Important task may not done at time, E34 - Teamwork suffer, E35 - Unwilling to communicate, E36 - Cost increase due to travelling in remote site, 

E37 - Uncertainty in Communication, E38 - Bad behavior 
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Figure 24: Risks and their Negative Effects (With respect to Next 14 risks) 

 
Risks listed at Y-axis 

R15 - Lack of face to face, R16 -  UN satisfaction R17 -  Reduced Quality and Richness in Communication, R18 - No frequent feedback exchange, R19 - Lack of Cohesiveness, R20 - Communication 

frequency reduced, R21 - Lack of synchronous communication, R22 - Limited Availability of remote team members, R23 - Formalization hinder the information flow, R24 - Assurance of proper 

knowledge transfer at remote site is quite difficult, R25 - Lack of domain knowledge, R26 -  Unwilling/unable to share knowledge / best practices, R27 - Lack of informal communication, R28 - Lack of 

interpersonal relationships. 

 
Effects listed at X-axis 

E1 - Lack of trust, E2 - Difficult to coordinate, E3 - Miss-understanding or miss-perception or miss communication occur, E4 - Frustration/Irritation, E5 - Reduction in informal communication, E6 - Conflict among team member, 

E7 - Communication breakdown, E8 - Unclear customer domain, E9 - Badly impact on whole ISD life cycle, E10 - Unwilling to transfer knowledge, E11 - Fear to express feeling in foreign language, E12 - Communication 

overhead, E13 - UN satisfaction, E14 - Relationship break, E15 - Difficulty in decision making, E16 - Hiding Identity, E17 - Product quality decrease, E18 - Important information may not send, E19 - Less interpersonal 

relationships, E20 - Delays occur usually in term of response that in long run may cause of losing of trust and relationship breakdown, E21 - Ambiguity will occur, E22 - Sense of teamness, E23 - Unpredictability in communication, 

E24 - Increase in monitoring, E25 - Team moral decrease, E26 - Reliance on ICTs increase, E27 - Uncertainty in decision making, E28 - Rework can be done, E29 - Unable to transfer proper knowledge, E30 - Professional 

Jealousy, E31 - Less communication, E32 - Delay in problem resolution, E33 - Important task may not done at time, E34 - Teamwork suffer, E35 - Unwilling to communicate, E36 - Cost increase due to travelling in remote site, 

E37 - Uncertainty in Communication, E38 - Bad behavior 
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Figure 25: Risks and their Negative Effects (With respect to Last 16 risks) 

 
 
Risks listed at Y-axis 
R29 - Terminology difference, R30 - Unclear requirement, R31 -  Information hiding, R32 - Communication is use as weapon to attack remote colleagues, R33 - Unable to establish Video Conferencing, R34 -  Limited experience 

with GSD environment, R35 -  Ensure that information regarding changes in requirements distributed among remote team properly, R36 - Information overhead,R37 - Miss communication,R38 - Lack of team sprit, R39 - Lack of 

common Accent, R40 - Loss of data during transfer from one place to other,R41 - Poor behavior, R42 - Uncertainty in communication, R43 - Unwilling to believe on others, R44 - Poor communication structure in hierarchical 

organization 
 
Effects listed at X-axis 

E1 - Lack of trust, E2 - Difficult to coordinate, E3 - Miss-understanding or miss-perception or miss communication occur, E4 - Frustration/Irritation, E5 - Reduction in informal communication, E6 - Conflict among team member, 

E7 - Communication breakdown, E8 - Unclear customer domain, E9 - Badly impact on whole ISD life cycle, E10 - Unwilling to transfer knowledge, E11 - Fear to express feeling in foreign language, E12 - Communication 

overhead, E13 - UN satisfaction, E14 - Relationship break, E15 - Difficulty in decision making, E16 - Hiding Identity, E17 - Product quality decrease, E18 - Important information may not send, E19 - Less interpersonal 

relationships, E20 - Delays occur usually in term of response that in long run may cause of losing of trust and relationship breakdown, E21 - Ambiguity will occur, E22 - Sense of teamness, E23 - Unpredictability in communication, 

E24 - Increase in monitoring, E25 - Team moral decrease, E26 - Reliance on ICTs increase, E27 - Uncertainty in decision making, E28 - Rework can be done, E29 - Unable to transfer proper knowledge, E30 - Professional 

Jealousy, E31 - Less communication, E32 - Delay in problem resolution, E33 - Important task may not done at time, E34 - Teamwork suffer, E35 - Unwilling to communicate, E36 - Cost increase due to travelling in remote site, 

E37 - Uncertainty in Communication, E38 - Bad behavior. 
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4.2.5 Risks and their Practices 
 

Figure 26: List of articles with respect to first 14 risks and first 32 practices 

 
Risks listed at Y-axis  

R1 - Communication effort increase, R2 - Communication media availability, R3 - Communication overhead, R4 - Delay in Response, R5 - Dependencies on ICTs (information and communication tools), R6 -  Lack of cultural 

awareness, R7 - Fear of losing job, R8 - Fear to express feelings (in foreign language), R9 - Lack of Native/Business language skills, R10 - Lack of ability and training, R11 - Lack of group awareness, R12 - Hiding Identity, R13 - 

Lack of mutual understanding, R14 - Lack of trust. 

Practices listed at X-axis 

P1 - Apply Agile XP pair programming or pre  game phase to reduce socio cultural issue, P2 - Near-shoring, P3 - Encourage direct communication or pair to pair links among team members located at distributed sites, P4 - Provide 

the training to employees for increasing the abilities and expertise in domain knowledge, P5 - Motivate employees to frequently use communication tools in practices, P6.Encourage team building activities, P7.Promote text based 

communication when technical persons or different language skill persons, communicate with each other, P8.Encourage proof of communication (POC) in term of commitment which include cost time and all the require things. 

This will help by any type of hurdle or problems which can be occurred in future, P9.Encourage synchronous communication for proper Coordination, P10.Establish collaborative environment where  the use of collaborative 

interfaces like forum blogs , wiki adoption etc , are encouraged, P11.Motivate or encourage technical meetings about discuss project scope, P12.Promote socialization among team members from the start of the project, 

P13.Encourage and motivate functional group meetings (this will help to get help in future , when there will be any work with any functional group, P14.Encourage the use Microsoft OCS, P15.Encourage or motivate version 

control (repository) among  distributed sites, P16.Encourage communication in term of “problem resolution” “cognitive synchronous”, “development “management”, and "conflict resolve", P17.Apply agile practices such 

scrum(daily and schedule meetings etc) in order to frequently communicate well as  get benefits from  its short iterations and early feedback as well as it increase frequent deliveries, P18. Encourage the separation of tasks 

distributed among remote teams, P19.To be honest with you and your customer, P20.Encourage frequent communications, P21.encourage standard or templates in order to build common cultural society in the organizations when 

distributed teams are dependent on each other, P22.Encourage the use of common language in practice i.e. English, P23.Architectural center approach is the best policy in order to resolve communication related issue between 

designer and analyst, P24.Encourage the selection/use of effective communication media at right time and motivate team members to share necessary documents among each other when required, P25.Try to avoid words like" did 

you understand" and use "what did you understand" this will help in term of proofing what he understand, P26.Try to avoid uncertainty, P27.Encouraged a framework known as communication fabric which having all the 

communication channels in logical and physical means like, phone, audio, video, emails, IM, Web pages (to support knowledge management and project management activities, P28 - Encourage verbal  communication for proper 

coordination specially with non technical persons or in decision making activities, P29 - Encourage training of remote teams in order to build effective communication and resolving cultural linguistic, behavioral issues, P30 - 

Ensure the proper procedure and training for knowledge transfer to remote sites, P31 - Ensure the proper knowledge management practices, P32 - Encourage project management tool, that will helpful not only helpful in order to 

control but also helpful in order to tract the working of teams 
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Figure 27: List of articles with respect to first 14 risks and next 32 practices 

 
Risks listed at Y-axis 

R1 - Communication effort increase, R2 - Communication media availability, R3 - Communication overhead, R4 - Delay in Response, R5 - Dependencies on ICTs (information and communication tools), R6 -  Lack of cultural 

awareness, R7 - Fear of losing job, R8 - Fear to express feelings (in foreign language), R9 - Lack of Native/Business language skills, R10 - Lack of ability and training, R11 - Lack of group awareness, R12 - Hiding Identity, R13 - 

Lack of mutual understanding, R14 - Lack of trust. 
 
Practices listed at X-axis 

P33.Appoint a liaison, P34.Negotiation support systems are more reliable in term of individual outcome, P35.Ensure the use of Multilingual tools for improvement of the frequency and understanding of  
the language complexities, P36.encourage the use of effective communication tools and techniques, P37.Knowledge people travel at early of the project/component (kickoff ) will increase team moral at 

remote site and in term of understanding requirement clearly, P38.Establish a appropriate communication infrastructure/model, P39.Encourage video or voice communication at kick of meeting  in  

order to negotiates the requirements, P40.temporal co-location specially during critical phases and startup. P41.Promote groupware application tools, P42.GWSE likes tools help to manage the shift of 
work, short duration tasks and asynchronous collaboration, P43.Use of rich communication, P44.Promote the  awareness of  remote team cultural, P45.Promote the use of proper communication 

guidelines and communication styles  in practice, P46.Frequent travel to remote site will help for building the trust, P47.Ensure the use of Global software project management tools for allocating and 

distributing the, P48.Ensure the face to face meeting between colleges ,supervisor and manager, P49.Encourage management availability throughout the Project, P50.Established Intranet between sites 
will provide the ease of communication and publication of the documents, P51.promote the use of Internet-Bused inspection System (IBIS)  "asynchronous discussions can be as effective as F2F 

meetings when discriminating between true defects and false positives", P52.Encourage polite, complimentary behavior and be Enthusiasm, P53.do not be too quick to use judgment statement like "you 

stupid", P54.Try to build long term relationship those will increase the level of trust, P55.Encourage informal communication, P56.stay available as much as possible, P57.Ensure the common language, 
P58.established a common terminology dictionary, P59.encourage staff exchange, P60.Ensure your identity or introduce yourself with distributed team members from the start of the project. This will 

increase trust loyalty and faith, P61.Requirement should be properly document (such as unified approach of requirement engineering) in order to resolving the later conflicts and misunderstandings, 

P62.encourage video conferencing during project ,P63 Shifting working hours 
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Figure 28: List of articles with respect to next 14 risks and with respect to next 32 practices 

 
Risks listed at Y-axis  

R15 - Lack of face to face, R16 -  UN satisfaction R17 -  Reduced Quality and Richness in Communication, R18 - No frequent feedback exchange, R19 - Lack of Cohesiveness, R20 - Communication 

frequency reduced, R21 - Lack of synchronous communication, R22 - Limited Availability of remote team members, R23 - Formalization hinder the information flow, R24 - Assurance of proper 
knowledge transfer at remote site is quite difficult, R25 - Lack of domain knowledge, R26 -  Unwilling/unable to share knowledge / best practices, R27 - Lack of informal communication, R28 - Lack of 

interpersonal relationships. 
Practices listed at X-axis 

P1 - Apply Agile XP pair programming or pre  game phase to reduce socio cultural issue, P2 - Near-shoring, P3 - Encourage direct communication or pair to pair links among team members located at distributed sites, P4 - Provide 

the training to employees for increasing the abilities and expertise in domain knowledge, P5 - Motivate employees to frequently use communication tools in practices, P6.Encourage team building activities, P7.Promote text based 

communication when technical persons or different language skill persons, communicate with each other, P8.Encourage proof of communication (POC) in term of commitment which include cost time and all the require things. 

This will help by any type of hurdle or problems which can be occurred in future, P9.Encourage synchronous communication for proper Coordination, P10.Establish collaborative environment where  the use of collaborative 

interfaces like forum blogs , wiki adoption etc , are encouraged, P11.Motivate or encourage technical meetings about discuss project scope, P12.Promote socialization among team members from the start of the project, 

P13.Encourage and motivate functional group meetings (this will help to get help in future , when there will be any work with any functional group, P14.Encourage the use Microsoft OCS, P15.Encourage or motivate version 

control (repository) among  distributed sites, P16.Encourage communication in term of “problem resolution” “cognitive synchronous”, “development “management”, and "conflict resolve", P17.Apply agile practices such 

scrum(daily and schedule meetings etc) in order to frequently communicate well as  get benefits from  its short iterations and early feedback as well as it increase frequent deliveries, P18. Encourage the separation of tasks 

distributed among remote teams, P19.To be honest with you and your customer, P20.Encourage frequent communications, P21.encourage standard or templates in order to build common cultural society in the organizations when 

distributed teams are dependent on each other, P22.Encourage the use of common language in practice i.e. English, P23.Architectural center approach is the best policy in order to resolve communication related issue between 

designer and analyst, P24.Encourage the selection/use of effective communication media at right time and motivate team members to share necessary documents among each other when required, P25.Try to avoid words like" did 

you understand" and use "what did you understand" this will help in term of proofing what he understand, P26.Try to avoid uncertainty, P27.Encouraged a framework known as communication fabric which having all the 

communication channels in logical and physical means like, phone, audio, video, emails, IM, Web pages (to support knowledge management and project management activities, P28 - Encourage verbal  communication for proper 

coordination specially with non technical persons or in decision making activities, P29 - Encourage training of remote teams in order to build effective communication and resolving cultural linguistic, behavioral issues, P30 - 
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Ensure the proper procedure and training for knowledge transfer to remote sites, P31 - Ensure the proper knowledge management practices, P32 - Encourage project management tool, that will helpful not only helpful in order to 

control but also helpful in order to tract the working of teams 
 

Figure 29: List of articles with respect to next 14 risks and last 30 practices 

 
Risks listed at Y-axis 

R15 - Lack of face to face, R16 -  UN satisfaction R17 -  Reduced Quality and Richness in Communication, R18 - No frequent feedback exchange, R19 - Lack of Cohesiveness, R20 - Communication 

frequency reduced, R21 - Lack of synchronous communication, R22 - Limited Availability of remote team members, R23 - Formalization hinder the information flow, R24 - Assurance of proper 

knowledge transfer at remote site is quite difficult, R25 - Lack of domain knowledge, R26 -  Unwilling/unable to share knowledge / best practices, R27 - Lack of informal communication, R28 - Lack of 
interpersonal relationships. 

 
Practices listed at X-axis 

P33.Appoint a liaison, P34.Negotiation support systems are more reliable in term of individual outcome, P35.Ensure the use of Multilingual tools for improvement of the frequency and understanding of  
the language complexities, P36.encourage the use of effective communication tools and techniques, P37.Knowledge people travel at early of the project/component (kickoff ) will increase team moral at 

remote site and in term of understanding requirement clearly, P38.Establish a appropriate communication infrastructure/model, P39.Encourage video or voice communication at kick of meeting  in  

order to negotiates the requirements, P40.temporal co-location specially during critical phases and startup. P41.Promote groupware application tools, P42.GWSE likes tools help to manage the shift of 
work, short duration tasks and asynchronous collaboration, P43.Use of rich communication, P44.Promote the  awareness of  remote team cultural, P45.Promote the use of proper communication 

guidelines and communication styles  in practice, P46.Frequent travel to remote site will help for building the trust, P47.Ensure the use of Global software project management tools for allocating and 

distributing the, P48.Ensure the face to face meeting between colleges ,supervisor and manager, P49.Encourage management availability throughout the Project, P50.Established Intranet between sites 
will provide the ease of communication and publication of the documents, P51.promote the use of Internet-Bused inspection System (IBIS)  "asynchronous discussions can be as effective as F2F 

meetings when discriminating between true defects and false positives", P52.Encourage polite, complimentary behavior and be Enthusiasm, P53.do not be too quick to use judgment statement like "you 

stupid", P54.Try to build long term relationship those will increase the level of trust, P55.Encourage informal communication, P56.stay available as much as possible, P57.Ensure the common language, 
P58.established a common terminology dictionary, P59.encourage staff exchange, P60.Ensure your identity or introduce yourself with distributed team members from the start of the project. This will 

increase trust loyalty and faith, P61.Requirement should be properly document (such as unified approach of requirement engineering) in order to resolving the later conflicts and misunderstandings, 

P62.encourage video conferencing during project ,P63 Shifting working hours 
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Figure 30: List of articles with respect to last risks and first 32 practices 

 
Risks listed at Y-axis  

R29 - Terminology difference, R30 - Unclear requirement, R31 -  Information hiding, R32 - Communication is use as weapon to attack remote colleagues, R33 - Unable to establish Video Conferencing, R34 -  Limited experience 

with GSD environment, R35 -  Ensure that information regarding changes in requirements distributed among remote team properly, R36 - Information overhead,R37 - Miss communication,R38 - Lack of team sprit, R39 - Lack of 

common Accent, R40 - Loss of data during transfer from one place to other,R41 - Poor behavior, R42 - Uncertainty in communication, R43 - Unwilling to believe on others, R44 - Poor communication structure in hierarchical 

organization 
 
Practices listed at X-axis 

P1 - Apply Agile XP pair programming or pre  game phase to reduce socio cultural issue, P2 - Near-shoring, P3 - Encourage direct communication or pair to pair links among team members located at distributed sites, P4 - Provide 

the training to employees for increasing the abilities and expertise in domain knowledge, P5 - Motivate employees to frequently use communication tools in practices, P6.Encourage team building activities, P7.Promote text based 

communication when technical persons or different language skill persons, communicate with each other, P8.Encourage proof of communication (POC) in term of commitment which include cost time and all the require things. 

This will help by any type of hurdle or problems which can be occurred in future, P9.Encourage synchronous communication for proper Coordination, P10.Establish collaborative environment where  the use of collaborative 

interfaces like forum blogs , wiki adoption etc , are encouraged, P11.Motivate or encourage technical meetings about discuss project scope, P12.Promote socialization among team members from the start of the project, 

P13.Encourage and motivate functional group meetings (this will help to get help in future , when there will be any work with any functional group, P14.Encourage the use Microsoft OCS, P15.Encourage or motivate version 

control (repository) among  distributed sites, P16.Encourage communication in term of “problem resolution” “cognitive synchronous”, “development “management”, and "conflict resolve", P17.Apply agile practices such 

scrum(daily and schedule meetings etc) in order to frequently communicate well as  get benefits from  its short iterations and early feedback as well as it increase frequent deliveries, P18. Encourage the separation of tasks 

distributed among remote teams, P19.To be honest with you and your customer, P20.Encourage frequent communications, P21.encourage standard or templates in order to build common cultural society in the organizations when 

distributed teams are dependent on each other, P22.Encourage the use of common language in practice i.e. English, P23.Architectural center approach is the best policy in order to resolve communication related issue between 

designer and analyst, P24.Encourage the selection/use of effective communication media at right time and motivate team members to share necessary documents among each other when required, P25.Try to avoid words like" did 

you understand" and use "what did you understand" this will help in term of proofing what he understand, P26.Try to avoid uncertainty, P27.Encouraged a framework known as communication fabric which having all the 

communication channels in logical and physical means like, phone, audio, video, emails, IM, Web pages (to support knowledge management and project management activities, P28 - Encourage verbal  communication for proper 

coordination specially with non technical persons or in decision making activities, P29 - Encourage training of remote teams in order to build effective communication and resolving cultural linguistic, behavioral issues, P30 - 

Ensure the proper procedure and training for knowledge transfer to remote sites, P31 - Ensure the proper knowledge management practices, P32 - Encourage project management tool, that will helpful not only helpful in order to 

control but also helpful in order to tract the working of teams 
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Figure 31: List of articles with respect to last risks and last 30 practices 

 
Risks listed at Y-axis 

R29 - Terminology difference, R30 - Unclear requirement, R31 -  Information hiding, R32 - Communication is use as weapon to attack remote colleagues, R33 - Unable to establish Video Conferencing, R34 -  Limited experience 

with GSD environment, R35 -  Ensure that information regarding changes in requirements distributed among remote team properly, R36 - Information overhead,R37 - Miss communication,R38 - Lack of team sprit, R39 - Lack of 

common Accent, R40 - Loss of data during transfer from one place to other,R41 - Poor behavior, R42 - Uncertainty in communication, R43 - Unwilling to believe on others, R44 - Poor communication structure in hierarchical 

organization 
 
Practices listed at X-axis 

P33.Appoint a liaison, P34.Negotiation support systems are more reliable in term of individual outcome, P35.Ensure the use of Multilingual tools for improvement of the frequency and understanding of  
the language complexities, P36.encourage the use of effective communication tools and techniques, P37.Knowledge people travel at early of the project/component (kickoff ) will increase team moral at 

remote site and in term of understanding requirement clearly, P38.Establish a appropriate communication infrastructure/model, P39.Encourage video or voice communication at kick of meeting  in  

order to negotiates the requirements, P40.temporal co-location specially during critical phases and startup. P41.Promote groupware application tools, P42.GWSE likes tools help to manage the shift of 

work, short duration tasks and asynchronous collaboration, P43.Use of rich communication, P44.Promote the  awareness of  remote team cultural, P45.Promote the use of proper communication 

guidelines and communication styles  in practice, P46.Frequent travel to remote site will help for building the trust, P47.Ensure the use of Global software project management tools for allocating and 

distributing the, P48.Ensure the face to face meeting between colleges ,supervisor and manager, P49.Encourage management availability throughout the Project, P50.Established Intranet between sites 
will provide the ease of communication and publication of the documents, P51.promote the use of Internet-Bused inspection System (IBIS)  "asynchronous discussions can be as effective as F2F 

meetings when discriminating between true defects and false positives", P52.Encourage polite, complimentary behavior and be Enthusiasm, P53.do not be too quick to use judgment statement like "you 

stupid", P54.Try to build long term relationship those will increase the level of trust, P55.Encourage informal communication, P56.stay available as much as possible, P57.Ensure the common language, 
P58.established a common terminology dictionary, P59.encourage staff exchange, P60.Ensure your identity or introduce yourself with distributed team members from the start of the project. This will 

increase trust loyalty and faith, P61.Requirement should be properly document (such as unified approach of requirement engineering) in order to resolving the later conflicts and misunderstandings, 

P62.encourage video conferencing during project ,P63 Shifting working hours  
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4.2.6 Risks their cause, effects and their mitigation strategies (practices) 
 

Figure 31 shows the number of causes, effects and the mitigation strategies against each risk along 

with the number of studies in which that particular risk has been reported. Section “9.2.2 Risks, their 

cause, effects and their mitigation strategies (practices)” provides a list containing each  risks, its 

causes, effects and practices to overcome that risk along with articles in which it was reported. 

 

Figure 32: Risks, their causes and effects and Best practices 
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5 EMPIRICAL STUDY: INTERVIEWS 
 

In order to explore communication risks in GSD and the practices being applied in industries to 

mitigate the risks, 22 interviews were conducted from 13 different organizations from all over the 

world. In interviews, most of the interviewees were Project Managers, Senior Team lead, Software 

developers etc. All the interviewees were not only responsible for the communication with remote sites 

but also were responsible for the project that was interviewed. In this thesis, seven stages of interview 

investigation provided by Kvale [83] were followed for obtaining quality results from industry 

interviews. These stages were: 

 
1. Thematizing 

2. Designing 

3. Interviewing 

4. Transcribing 

5. Analyzing 

6. Validating 

7. Reporting 

5.1 Thematizing 
 

The main purpose of Thematizing is to define a way in which interview can be conducted [120].  The 

rational for conducting the interview is to identify the communication risks and their mitigation 

practices in GSD that software developing organizations face in industry. In order to conduct 

interview, potential interviewees were contacted through emails, telephone and Skype. The purpose of 

the research along with the expected outcomes was also sent to them at the start.  

5.2 Designing 
 

The main purpose of designing is to plan and prepare different methods for obtaining intended 

knowledge [83]. According to Hove et al [69], the designing of the interview has direct impact on the 

quality of the interview. Therefore, special attention should be paid while designing an interview as 

quality of whole data gathered from interviews is dependent of this phase. In this thesis, semi-

structured interviews [124] containing both open-ended and specific questions were designed. 

Exploratory nature of study was main reason for having semi-structured interviews as semi-structured 

interviews are well suited for these kind of studies [34, 40, 124]. 

 

As the interview were conducted after identification of communication risks and their mitigation 

practices in literature, thus each question in interview was designed on the basis of one or more risks. 

The questions were designed without any biasness. The interview questions are provided in section 

“9.3.1 Interview Questions”. 

5.3 Interviewing 
 

22 interviews were conducted through Skype while one interview was conducted face-to-face. All the 

interviews were conducted in flexible timing scheduled by the interviewees [50]. Each interview was 

started with a little introduction followed by a brief introduction of the current project and finally at the 

end interview questions already designed were asked [83]. All the interviews were recorded after 



  77 

getting the permission of interviewees. At the end of the interviews, different situations and scenarios 

were discussed in order to get more risks and their mitigation strategies.  

 

Table 28: Companies list and list of interviewee 
New Names Organization Name Interviewee Name Nationality Based in Designation 

In1(a) Logica (NL) Aassim Netherland Netherland Senior Team lead 

In1(b) Logica (IN) Rittu  Choudary India India Software developer 

In2(a) Heppell Media Corporation Robin Heppell Canada Canada CEO(Project 

Manager) 

In2(b) Heppell Media Corporation Adele Postma Canada Canada Web developer 

In2(c) Heppell Media Corporation Jef Philippines Philippines Virtual team Lead 

In3(a) Tech Access Qasier Munir Pakistan Dubai Project Manager  

In3(b) Tech Access S.Abbas Gondal     Team Lead 

In3(c) Tech Access Anil bassoo India India Team Lead 

In4(a) Xpert Engineer Mat  Sweden Sweden Project Manager 

In4(b) Xpert Engineer Sohail Pakistan Pakistan Team Lead 

In5(a) Q2Results Sam US US CEO(Project 

Manager) 

In5(b) Q2Results Duran Kutlu India India Project Manager 

In6(a) Timesolv Raza H USA (ex 

Pakistani) 

USA CEO(Project 

Manager) 

In6(b) Timesolv Hussain Azhar Pakistan Sweden Team Lead 

In7 Itrix AB Rashdan Pakistan Sweden Project Manager 

In8 Sony Ericson Adeel Yasin Awan Pakistan Sweden Senior Product 

Development 

manager 

In9 Quantum Aviation Mark Smith UK UK Project Manager 

In10 Orion System Integrators Latif Saqar Pakistan USA Software developer 

In11(a) Marmidsoft Mustanser Hussain Pakistan Denmark Project Manager 

In11(b) Marmidsoft Sheraz Pakistan Pakistan Senior Software 

Engineer 

In12 Techlogix Inc Asif Mehmood Pakistan Pakistan Team Lead 

developer 

In13 Espresso Group Athar Sajad Pakistan Norway Project Manager 

 

5.3.1 Interviewee Background 
5.3.1.1 Organization: Logica (Interviewees from Netherland, India)  

 

Logica is the business and technology service oriented company, having about 39000 employees in 36 

different counties and is working in different areas including system integration business consultation, 

and outsourcing etc. Logica Netherland and India are working on different projects with each other. So 

the project “XYZ”, related to integration of business and technology for sustainable businesses was 

selected.  

 

Senior Team Lead Netherland: Interviewee 1 is currently working in Logica Netherland. He has 7 

years of development experience and more than 2 years of development experience in GSD. He is 

responsible for overall working of the project. As a senior Team lead, he is also responsible for the 

communication with co-located developers and team lead in India. 



  78 

 

Team Lead India: She is working in Logica India. She has 4 years of development experience with 2 

years of experience in GSD. She is not only responsible for the development at Indian site but also 

responsible for the communication with remote site. 

 

Project Detail: 

 

Table 29: Logica Company Project detail 
Collaboration mode Intra organization (Offshore insourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Cost  

Software development methodology Agile   

Application domain  

Netherland and India time-zone Difference 4.5 hours 

Overlap hours between Netherland and India 3 hours 

 

 
 

 
5.3.1.2 Organization: Heppell Media Corporation (Canada, Philippines, India): 

 

Heppell Media Corporation (HMC) is a virtual organization, who is outsourcing its worked to different 

organizations in the world. According to C.E.O (Robin), there are certain employees of HMC, who are also 

taking part of different activities from their homes. HMC has been developing different Web and mobile 

applications for its clients.  
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Head office  

Interviewed site 

 

 

Offshore 

Supplier 

India 

Communication Route 

Head 

Office UK 

Onshore 

Customer 

Netherland 

Figure 33: Logica Company communication sites for the certain project 



  79 

The investigated project is a web portal whose purpose is to manage financial policies of different sectors at 

Canada. The project is developed by different nation peoples such as Canada, north America, Philippine, 

Pakistan and India. Interviews are conducted from the persons who are responsible for overall communication 

with distributed site. 

 

CEO (Project Manager) (Canada): Robin is working as a project manager and also founder of 

HMC. He has more than 15 years of experience in software development, more than 5 years of 

experience as a project manager that includes 3 years at HMC. 

 

Virtual Assistance Canada: Adele has been working as a virtual Assistance, whose main 

responsibilities are to administrate the overall working of projects. She is also acting as a 

communication bridge among project manager Canada and other people who are outsourcing. She has 

5 years of experience as an assistant manager, including 3 years at HMC. She works from her home 

and communicate with Robin through telephone, Skype, email etc. 

 

Virtual team Lead Philippine: Jeff has been working in GSD for more than 3 years. He has been 

working with virtual environment for the last 2 years and in this span, he has developed different 

projects with different peoples. He has developed more than 40 projects at HMC with mostly different 

team members as team members change depending upon the project. He is also responsible to 

communicate daily, or schedule meeting with virtual assistance Canada and share ideas with her. 

Robin also takes part in communication whenever it is required. 

 

The main reason of choosing this organization is the virtual environment, where different team 

members from all over the world, work with each other on different projects from their homes. 

 

Project Detail: 

 

Table 30: HMC Company Project Detail 
Collaboration mode  Inter-organization (Offshore Outsourcing) [74] 

Number of sites  5 

Perspective Supplier, customer 

Reason for outsourcing Cost, Extra people 

Software development methodology Unknown  

Application domain Web portal  

GSD type Offshore outsourcing  

Canada and Philippine timezone Difference 12 hours 

Overlap hours between Canada and Philippine 0 hours 
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5.3.1.3 Organization: Tech Access Dubai, Pakistan, India 

 

Tech Access is an IT distributor organization, providing end to end business solutions. Tech Access 

head quarter is based in UAE. There are two other branches of Tech Access are in Pakistan and India. 

The company is working at Distributed environment since 2007 when Tech Access started.    

 

The investigated project is the “Ask me blue”. “Ask me blue” is a service which is provided to 

organizations that have different chains in various cities of different countries.  Three sites Dubai, 

Pakistan and India are working on this project. 

 

Project Manager (Dubai): Project manager having more than 7 years of experience in GSD 

environment. He is not only responsible for requirement management but also has responsibility to 

assign tasks to both Pakistan and India teams and transfer the status of the current working to clients. 

Project Manager is responsible for the communication with both of the teams and with clients.  

 

Team lead (Pakistan): Team lead developer from Pakistan is not only responsible for the 

development of certain tasks and managing Pakistan teams but also for communicating with Indian 

team and project Manager Dubai. He has been working in GSD environment for more than 5 years. 

 

Relation Type:  Offshore Outsourcing [74] 
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Team lead (India): Team lead India is responsible for performing certain development tasks under the 

supervision of Project Manager Dubai and team lead Pakistan. He has been working with GSD for 

more than 3 years and his total experience is in Tech Access. 

 

Project Detail: 

 

Table 31: Tech Access Company Project Detail 
Collaboration mode  Intra-organization (Offshore insourcing) [74] 

Number of sites  3 

Perspective Supplier, customer  

Reason for outsourcing Cost, Extra people 

Software development methodology Agile 

Application domain Accounts system 

GSD type Offshore insourcing 

UAE and Pakistan timezone Difference 1 hours 

Overlap hours between UAE and Pakistan 6 hours 

UAE and India timezone Difference 1.5 hours 

Overlap hours between UAE and India 5 hours 

Pakistan and India timezone Difference 1/2 hours 

Overlap hours between Pakistan and India 7 hours 

 
 

 

 
 

 

Relation Type:  Offshore Insourcing [74] 
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5.3.1.4 Organization: Xpert Engineers, USA, Pakistan, Sweden   

 

Xpert Engineers is software Development Company that has been serving around the offshore market 

since Jan 2007. Xpert Engineers have two offshore sites at Sweden and Pakistan and one onshore site 

at USA. In four years of experience, Xpert Engineers has developed more than 30 Wordpress / Joomla 

plugins.  

 

Xpert Engineers is currently developing a web portal “Xpert Developers”. Xpert Developer is a web 

portal that not only provides freelance services for different freelancers over the world but also 

providing freelancers to sell their own developed products with certain demo available on their own 

host.  This project is being developed in offshore environment i.e. development is being done at 

Pakistan Site, Sweden site is working on their Testing and designing and USA site is for Analysis and 

Testing. 

 

Senior Team Lead (Sweden): He has been working in co-located environment for more than 10 

years, having 2 years of experience in GSD environment. From the start of Xpert Engineers, he is a 

Senior Team lead who is responsible for converting the innovative ideas, which comes from USA 

sites, into reality. He is also responsible for the overall communication with Pakistan team and with 

USA site.  

 

Team Lead developer (Pakistan): He has been working as a team lead developer in Xpert Engineers 

since 2008. Prior to that, he has 2 years of experience in co-located team and 1 year of experience as a 

freelance developer. He is not only responsible to perform overall development of the projects at 

Pakistan site also responsible for daily or weekly meetings with Senior Team lead in Sweden. Thus he 

is the communication bridge between Sweden and Pakistan.  

 

Project Detail: 

 

Table 32: Xpert Engineers Company Project Detail 
Collaboration mode  Intra-organization (Offshore insourcing) [74] 

Number of sites  3 

Perspective Supplier, customer 

Reason for outsourcing Cost, Extra people 

Software development methodology Agile 

Application domain Web portal  

GSD type Offshore Inshore 

USA and Sweden timezone Difference 6 hours 

Overlap hours between USA and Sweden 2 hours 

Sweden and Pakistan timezone Difference 3 hours 

Overlap hours between Sweden and Pakistan 4 hours 
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5.3.1.5 Organization: Q2 Results. USA, India  

 

Q2Reseults is a leading healthcare solution provider and medical software vendors that offer integrated 

EHR, EMR software, Physicians, Practice Management, Medical Billing, Hospital Systems and PHR 

solutions.  They have been in operation since 2000.  

Q2 MED EMR is the medical software that has been developing from last 6 years. Two distributed 

teams USA and India are involved in overall development and provide support and maintenance for 

the EMR solution. 

 

CEO (Project Manager), USA:  He has been working with this organization from the start of this 

organization. Prior to that, he has 5 years of experience of working with Medical Company in USA. 

He is responsible for the development and support and maintenance of the EMR solution. 

 

Project Manager, India: He has been working with this organization from last 6 years. He not only 

negotiates the requirements with USA team but is also responsible to perform coding task for this 

product.  

 

Project Detail: 

 

Relation Type:  Offshore Insourcing [74] 
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Table 33: Q2Results Company Project Detail 
Collaboration mode Intra-organization (Offshore insourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Cost 

Software development methodology Not clear 

Application domain Healthcare system 

GSD type Offshore Insource 

USA and India timezone Difference 10.5 hours 

Overlap hours between USA and India 0 hours 

 
 

 

 
 

5.3.1.6  Organization: Espresso Group, Denmark, Norway, Pakistan  

 

Espresso Group is the combination of different sub companies like Espresso Studio, Espresso 

Architects, and Espresso Security. Espresso Group is Pakistan based Company which was established 

in May 2008 and has two other sites in Denmark and Norway in order to facilitate the local clients. 

 

Net Performance is the software Product that was done by Espresso Group in their three offices 

Norway, Denmark and Pakistan. Norway office acted as onshore site. The analysis and design phase of 

this product was done in Norway and Denmark with little contribution of Pakistani staff members who 

had traveled to Norway for analysis and design. Development phase of the product was done in 

Pakistan. In testing phase Pakistan act as test execution while test case generation was done in Norway 

and Denmark. Norway acts as a Head office branch for this project, whereas Denmark Client 

communication totally had done with Norway branch. 

 

Project Manager:  Project manager from Norway site has experience of more than 15 years including 

5 years in GSD. He is responsible for communicating with Team lead at Pakistan and other team 

Relation Type:  Offshore Insourcing 
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members at Norway and Denmark.  Project manager is also responsible for the communication with 

Denmark customer.  

 

Project Detail: 

 

Table 34: Express Group Company Project Detail 
Collaboration mode  Intra-organization (Offshore insourcing) [74] 

Number of sites  3 

Perspective Supplier , customer  

Reason for outsourcing Cost, Extra people 

Software development methodology  

Application domain Web Portal 

GSD type Offshore Inshore 

Norway and Pakistan timezone Difference 3 hours 

Overlap hours between Norway and Pakistan 4 hours 

Denmark and Pakistan timezone Difference 3 hours 

Overlap hours between Denmark and Pakistan 4 hours 

Denmark and Norway timezone Difference 0 hours 

Overlap hours between Denmark and Norway 8 hours 

 

 

 

 

 
 

 

Relation Type:  Offshore Insourcing [74] 
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5.3.1.7 Organization: Timesolv Inc. USA, Pakistan 

 

Timesolv was established in year 2006 and is working on application for law firms, marketing and 

management services firms, IT consultants, and for health service providers.  

 

The investigated product is Timesolv application that is used for tracking time, expense and also for 

handling project management activities.  Two sites involved in the overall development of the software 

that are doing daily and sprint meetings. 

 

Project Manger USA:  CEO of this company has responsibility as project manager as well. As a 

project manager he has more than 5 years of experience of working in GSD environment. He is 

responsible for assigning module to local or remote site.  

 

Team Lead Pakistan:  Team lead has 6 years of working experience with GSD environment.  Team 

Lead is responsible for communicating with project manager.  

 

Project Detail: 

 

Table 35: Timesolv Inc Project Detail 
Collaboration mode  Intra-organization (Offshore insourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Cost 

Software development methodology Agile  

Application domain  

USA and Pakistan timezone Difference 12 hours 

Overlap hours between USA and Pakistan 0 hours 

 

 
 

 

Requirement 

Analysis 

Design  

Codin

g  

Test Planning 

Onshore 

Customer 

Testing 

Executi

on 

Offshore 

Supplier 

Figure 39: Timesolv communication sites for the certain project 



  87 

 
5.3.1.8 Organization: Itrix AB, Sweden, Pakistan 

 

Itrix AB is a computer services consulting and software firm that provides number of services to different software 

organizations from different regions of the world. Itrix also outsourced some work to eastern countries to get the benefit of 

cheap labor. The identified project is an iphone web shop which is developed in Sweden and Pakistan. 

 
Project Manager: Project manager has more than 10 years of development experience including 3 

years in GSD. He is not only responsible for requirement management but also has responsibility to 

assign tasks to Sweden and Pakistan teams and transfer the status of the current working to clients. 

Project Manager is also responsible for the overall communication with both teams and with clients.  

 

Project Detail: 

 

Table 36: Itrix AB project Detail 
Collaboration mode  Inter–organization (Offshore outsourcing) [74] 

Number of sites  2 

Perspective Customer, Supplier 

Reason for outsourcing Cost, Extra people 

Software development methodology Agile 

Application domain Real Estate Web Portal 

GSE type Offshore outsource  

Sweden and Pakistan timezone Difference 3 hours 

Overlap hours between Sweden and Pakistan 4 hours 

 
 

Relation Type:  Offshore Insourcing [74] 
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5.3.1.9 Organization: Sony Ericson AB, Sweden, Japan, China 

 

Sony Ericson is one of the largest organizations in the world, who has setups in more than 175 

countries in the world. Sony Ericson, an ISO 9001:200 certified, was established in 2001 with the 

cooperation of Sony Corporation Japan and Telefonaktiebolaget LM Ericsson Sweden. Sony Ericsson 

is providing telecommunication services and solutions worldwide. 

 

Senior Product Development manager (Sweden): He has been working with Sony Ericsson Lund 

for more than 2 years. Prior to that, he has experience of working in GSD environment for more than 3 

years.  

He is currently responsible for a project of Mobile communication industry with the cooperation of 

Sony Ericsson Japan and Beijing China. Thus he has good knowledge about cultural differences along 

with the needs of customers in different countries. 

 

Project Detail: 

 

Table 37: Sony Ericson AB Company Project Detail 
Collaboration mode Intra-organization (Offshore insourcing) [74] 

Number of sites  3 

Perspective Supplier  

Reason for outsourcing Cost, extra people 

Software development methodology Not Clear 

Application domain Mobile Communication  

Sweden and Japan timezone Difference 8 hours 

Overlap hours between Sweden and Japan 0 hours 

Sweden and China timezone Difference 7 hours 

Requirement 

Analysis 
Design  

Coding 

(Pakistan) 

Test Plan 
Onshore 

Customer 

Offshore 

Supplier 

Test 

execution 

Relation Type:  Offshore Out sourcing [74] 

 

 

 

Head office  

Interviewed site 

 

Onshore 

Customer 

   Sweden 

 

 

Communication Route 

Offshore 

Supplier 

Pakistan 



  89 

Overlap hours between Sweden and China 1 hours 

China and Japan timezone Difference 1 hours 

Overlap hours between China and Japan 6 hours 

 

 

 

 
5.3.1.10 Organization: Mermaid Technology, Denmark, Pakistan 

 

Mermaid Technology Company is a Danish organization that has expertise in digital signage systems. 

The company has been involved in global software development for the last 6 years. Data was 

collected from both sites with project managers in this company. 

 

Project Manager, Denmark: Working in this company as a project manager since 2006. He has more 

than 3 year experience in project management. 

 

Senior Software Engineer, Pakistan: Has a 4 years work experience in GSD Projects and is 

responsible with the communication and development of the project. 

 

Project Detail: 
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Table 38: Mermaid Technology Company Project Detail 
Collaboration mode Intra-organization (Offshore insourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Cost, Extra people 

Software development methodology Scrum methodology in Offshore Development 

Application domain Digital Signage System. 

GSD type Offshore outsource 

Sweden and Japan timezone Difference 8 hours 

Overlap hours between Sweden and Japan 0 hours 

 
 

 

 

 
5.3.1.11 Organization: Quantum Aviation Company, USA, UK 

 

Quantum Aviation Solutions Company was established in 2005.  They provide baggage tracking and 

management solutions to airlines. Currently, they are working on Bag Suite software for airlines and 

airports. Main information and detail about project was provided by from UK site. 

 

Project Manager UK: Project manager with more than 18 years experience in the airline industry.  

This individual is responsible for managing the development process.  

Project Detail: 

 

Relation Type:  Offshore Insourcing [74] 
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Table 39: Quantum Aviation Company Project Detail 
Collaboration mode Inter-organization (Offshore outsourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Extra Knowledge 

Software development methodology Spiral Model 

Application domain Flexible baggage tracking and management solutions 

to airports and airlines. 

USA and UK timezone Difference 5 hours 

Overlap hours between USA and UK 3 hours 

 

 

 

 

 
5.3.1.12 Organization: Orion System Integrators 

 

Orion System Integrators is a US based organization which has different development houses in US, 

India, Chile and Canada. US office not only has its own development team to do co-located 

development but is also responsible for outsourcing the work to other offices located in different 

countries. 

 

The investigated project is an ongoing project which was started in 2000. Up till now, different 

versions of the project have been released. Two teams are involved in the development of this project 

USA and India. USA team is involved in analysis, design, coding and test generation whereas Indian 

team is involved in coding and test execution.  

 

Software Developer USA:  
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4 years work experience in GSD Projects and is responsible with the communication and development 

of the project. 

 

Project Detail: 

 

Table 40: Orion System integrators Company Project Detail 
Collaboration mode Inter-organization (Offshore outsourcing) [74] 

Number of sites  2 

Perspective Supplier & Customer 

Reason for outsourcing Extra Knowledge 

Software development methodology  

Application domain Flexible baggage tracking and management solutions 

to airports and airlines. 

USA and India time zone Difference 12 hours 

Overlap hours between USA and India 0 hours 

 
 

 

 

 

5.4 Transcribing 
 

According to Kvale [83], all the interviews are needed to be transcribed into text from different 

available format such as video, audio etc. Interviews were recorded on audio tape and notes were 

maintained during the interview. The main purpose behind the recording is to keep focus on all the key 

points that were discussed in interviews.  All important points were noted and additional questions 

were asked during interviews for better understanding different concepts.  
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Each interview was transcribed immediately after the completion with the help of notes and recorded 

audios. Every transcription was sent to respective interviewee in order to validate their answers. It 

should be noted that interview transcriptions were not added in this thesis report because of 

confidentiality however we added some transcripts in section 9.3.4. Also, the content of interviews 

was very lengthy. 

  

5.5 Analyzing and validation 
 

There are different approaches available for analyzing the data gathered from interviews for instances 

condensation, categorization, narratives, interpretation and ad-hoc [83]. In this thesis, GT was used to 

analyze the interview transcripts. The details of applying GT have been discussed in Section “5.6.1 

Interview Data Analysis”. 

5.6 Reporting 
 

According to Kvale [83], the whole process from the start to end of the interview study should be 

reported in a readable report. We have discussed the whole seven steps from section 5.2 to 5.6. Section 

5.6.1 described the interview results in detail. 

5.6.1 Interview Data Analysis 
 

In order to analyzing the gathered data from Interview, Grounded Theory (GT) [54] was used through 

open, axial and selective coding techniques [138] as shown in figure. 

 

 

 
 

 

Open Coding 

 

Open coding is the process where temporary codes are generated. These temporary codes are just the 

conceptualization of the data which seems about similar as of raw data [26]. Total 95 codes from 

Interviews regarding communication risks and their mitigation practices were identified in GSD. 

 

Axial Coding 

 

Axial coding is the purified form of codes generated by open coding. According to Strauss at al [138] 

Axial coding is also use to build conceptualize structure of data and considers these classified axial 
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Figure 45: Grounded theory steps through interviews 
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codes al [138] are more effective and accurate than open codes.  Total 30 axial codes were defined by 

95 open codes in this thesis. 

 

Selective Coding 

 

Strauss at al [138] describes that in order to construct theory, the codes need to be categorized and the 

final results need to be validated with conceptual data and the raw data. We have categorized data into 

three categories i.e. geographical distance, temporal distance and social cultural distance. The results 

are described in detail in section “5.10 Risks, their causes and effects and the best practices to mitigate 

the risks”. 

 

The following examples describe the details that how GT was applied for data analysis. 

 

Transcript X: “I realize one truth which is Developer need to come early in the morning and have to 

go late at night specially when your boss is at different time-zone” [In12] 

 

Transcript Y: “Robin always tries to available for communication when I am not available for 

assisting different teams” [In2 (b)] 

 

In first case expert describe that when there is temporal distance among distributed teams you have to 

be available all the time. The second case also describes the same practice that one should be available 

all the time, in order to assist team members.  So, this practice was coded as „stay available‟. This 

increases the possibility to effectively communicate with remote teams.  

 

Table 41: GT codes Results through Interviews 
Coding Number of codes 

Open Coding 95 

Axial Coding 30 

Selective Coding 3 

 

5.6.2 Results 
5.6.2.1 Risks, their causes and effects and the best practices to mitigate the risks 

5.6.2.1.1 Risks Identified 

 

There were many risks which were reported in more than one interview. Figure 45 presents each risk 

identified in total number of interviews. The list of identified risks is described in the table 42. 
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Figure 46: Total number of Interviewees whose identify the risks 

 
 

 

 Table 42: List of Risks Identified in industries 
Risk# Risks Industries 

Ri1 communication effort increase [In6(a)], [in6(b)] 

Ri2 communication media availability [In6(b)] 

Ri3 Contradiction/negation  in commitment [In2(a)], [In6(a)], [In6(b)], [In13] 

Ri4 Delay in Response [In7], [In4(a)], [In4(b)], [In2(a)], [In6(b)], 

[In11(a)], [In11(b)], [In8], [In10], [In13] 

Ri5 Different working days [In3(a)], [In3(b)], [In3(c)] 

Ri6 Lack of cultural awareness [In4(a)], [In4(b)], [In5(a)], [In5(b)], [In1(b)], 

[In1(a)], [In2(b)], [In2(c)], [In11(a)], 

[In11(b)], [In8], [In12], [In9], [In10], [In13] 

Ri7 fear of losing  job [In6(a)] 

Ri8 Unwilling to believe on others [In4(b)], [In2(c)], [In6(a)] 

Ri9 Lack of  Native/Business language skills [In7], [In5(a)], [In5(b)], [In2(b)], [In1(a)], 

[In1(b)], [In8], [In12], [In9], [In10] 

Ri10 Data transferring take more time [In3(a)], [In6(a)] 

Ri11 Lack of group awareness [In1(a)] 

Ri12 information hiding [In4(a)] 

Ri13 Lack of mutual understanding [In7], [In4(b)], [In5(b)], [In3(b)], [In2(a)], 

[In2(b)], [In2(c)], [In3(a)],[In6(a)], [In10], 

[In13] 

Ri14 Lack of trust [In4(a)], [In2(c)], [In6(a)], [In6(b)], 

[In11(a)], [In11(b)], [In8], [In9], [In10] 

Ri15 Lack of face to face [In4(b)], [In3(b)], [In3(c)], [In2(b)], [In3(a)], 

[In1(a)], [In1(b)], [In8], [In12], [In9], 

[In10], [In13] 

Ri16 Unclear requirement  [In4(b)], [In1(b)], [In1(a)] 
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Ri17 Reduced Quality and Richness in Communication [In13] 

Ri18 No frequent feedback exchange [In5(b)], [In11(b)], [In8], [In10], [In13] 

Ri19 Lack of Cohesiveness [In3(b)], [In3(a)], [In13] 

Ri20 Communication frequency  reduced [In13] 

Ri21 Lack of synchronous communication [In7], [In5(a)], [In11(a)], [In11(b)], [In8], 

[In9] 

Ri22 Limited availability of remote team members [In1(b)], [In5(a)], [In1(a)], [In2(a)], [In2(b)], 

[In3(a)], [In11(a)], [In12] 

Ri23 Terminology difference [In9], [In10], [In13] 

Ri24 Ensure that proper knowledge transfer at remote 

site is quite difficult 

[In3(c)],[In2(b)] 

Ri25 Lack of interpersonal relationships [In4(b)], [In5(b)], [In1(a)], [In3(b)], [In3(a)], 

[In8] 

Ri26 unwilling/unable  to share knowledge / best 

practices 

[In4(a)], [In4(b)], [In1(b)], [In2(a)], [In2(b)] 

Ri27 lack of informal communication [In4(a)], [In5(b)], [In3(c)], [In1(a)], [In1(b)], 

[In9],[In10], [In13] 

 

5.6.2.1.2 Causes Identified 

 

Figure 46 describes causes of identified risks gathered from interviews. The list of identified causes is 

presented in the table 43. 
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Figure 47: Total number of Interviewees who identified causes behind the communication 

risks 

 
 

  

Table 43: List of causes identified in industries 
Cause # Causes Articles 

Ci1 Differences in working days 
[In3(a)] 

Ci2 

Diversity in native/business language 

accent/vocabulary 

[In4(a)], [In4(b)], [In5(b)], [In1(a)], [In2(b)], 

[In2(c)], [In9], [In13] 

Ci3 Political and Cultural diversity 

[In7], [In4(a)], [In4(b)], [In5(a)], [In5(b)], 

[In1(b)], [In1(a)], [In3(b)], [In2(b)], [In2(c)], 

[In3(a)], [In11(a)], [In8], [In12], [In9], [In10], 

[In13] 

Ci4 remote team thinks other are liar  
[In4(a)], [In4(b)], [In6(b)] 

Ci5 unpredictable communication 
[In3(a)] 

Ci6 information hiding  
[In6(a)] 

Ci7 

less overlap among distributed team 

members 

[In7], [In4(a)], [In4(b)], [In5(a)], [In5(b)], 

[In1(b)], [In1(a)], [In2(a)], [In2(b)], [In3(a)], 

[In6(b)], [In6(a)], [In11(a)], [In11(b)], [In8], 

[In12], [In10] 

Ci8 

Uncertainty in Jobs because of 

transferring Business to low cost 

countries 

[in6(a)] 

Ci9 

reliance on Asynchronous 

communication 

[In7], [In4(b)], [In8] 

Ci10 Delay in response 
[in6(a)], [In11(a)] 

Ci11 

less possibility to retain remote team 

members in communication 

[In5(b)] 

Ci12 

Use of Asynchronous communication 

as primary source of communication 

[In8], [In9] 

Ci13 Poor Bandwidth 
[in6(b)] 

Ci14 Refuse and hesitate to communicate 
[In2(c)] 

Ci15 

different level of expertise in 

native/business language 

[In5(b)], [In12], [In10] 

Ci16 Traveling cost 
[In2(b)], [In1(a)], [In1(b)], [In13] 
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Ci17 Limited visibility of remote site 

[In4(b)], [In3(b)], [In3(c)], [In2(a)], [In2(b)], 

[In3(a)], [In6(a)], [In8], [In12], [In9], [In10], 

[In13] 

Ci18 unclear requirement 
[In13] 

Ci19 lack of trust 
[In4(b)] 

Ci20 Limited opportunity to communicate 

[In4(b)], [In5(a)], [In3(b)], [In3(c)], [In11(a)], 

[In11(b)], [In8], [In13] 

Ci21 Different working times 
[In7] 

Ci22 unwilling to coordinate 
[In4(b)], [In2(a)], [In2(b)], [In2(b)] 

 

5.6.2.1.3 List of Negative Effects 

 

Figure 47 shows the effects caused by risks identified in interviews. The list of identified effects is 

given in the table 44. 

 

Figure 48: Total number of Interviewees who identified effects of communication risks 

 
 

  

Table 44: List of negative effects identified in industries 
Effect # Effects Articles 

Ei1 Lack of trust 

[In4(a)], [In4(b)], 

[In2(c)], [in6(a)], 

[In8], [In13] 

Ei2 Difficult to coordinate 
[In8] 

Ei3 

miss-understanding or miss-perception 

or miss communication  occur 

[In7], [In4(b)], 

[In5(b)], [In1(b)], 

[In1(a)], 

[In2(b)],[In2(c)], 

[In11(a)], [In11(b)], 

[In8], [In12], 

[In9],[In10],[In13] 

Ei4 Frustration/Irritation 
[In11(a)] 
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Ei5 Reduction in informal communication 
[In13] 

Ei6 remote team thinks other are liar  

[In4(a)], [In4(b)], 

[In2(a)], [In6(a)] 

Ei7 Communication breakdown 
[In2(c)], [In11(a)] 

Ei8 Delay in problem resolution 

[In7] ,[In3(b)], 

[In3(a)], [In11(b)], 

[In8], [In12], [In13] 

Ei9 Less communication 

[In5(b)], [In2(b)], 

[In2(c)], [In3(a)] 

Ei10 unwilling to transfer knowledge 
[In4(a)] 

Ei11 

fear to express feeling in foreign 

language 

[In12] 

Ei12 Professional Jealousy 
[In6(a)] 

Ei13 Unable to transfer proper knowledge 
[In13] 

Ei14 Relationship break 

[In4(a)], [In4(b)], 

[In2(a)], [In2(c)], 

[In6(a)], [In6(b)] 

Ei15 Sense of tameness 
[In10], [In5(a)] 

Ei16 Ambiguity will occur 
[In5(a)] 

Ei17 

Delay occurs usually in term of 

response that in long run may cause the 

losing of trust and relationship 

breakdown. 

[In7], [In4(a)], 

[In5(a)], [In5(b)], 

[In3(a)], [In6(a)], 

[In6(b)] 

Ei18 Important information may not send 
[In4(a)], [In4(b)] 

Ei19 Less interpersonal relationships 
[In8],  [In10] 

 

5.6.2.1.4 List of Practices 

 

Figure 48 presents practices that can be adopted for mitigating risks identified in interviews. The list of 

identified practices is provided in table 45. 
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Figure 49: Total number of Interviewees who identified practices to mitigate communication 

risks 

 
 

 

Table 45: List of practices identified in industries 
Practice # Practices Articles 

Pi1 

Promote frequently use of Google 

calendar in order to provide daily 

routines. Thus others at remote sites will 

see your availability at any time , 

[In5(a)] 

Pi2 Near-shoring 
[In5(b)] 

Pi3 

Encourage direct communication or pair 

to pair links among team members 

[In6(a)] 

Pi4 

Promote the use of proper 

communication guidelines and 

communication styles  in practice  

[In2(a)], [In2(b)],[In2(c)], [In9], [In10], 

[In13] 

Pi5 

Motivate employees to frequently use 

communication tools in practices 

[In11(b)] 

Pi6 Encourage team building activities 
[In8], [In9], [In10], [In13] 

Pi7 

communication in customer native 

language is encourage 

[In7], [In1(a)] 

Pi8 

Encourage proof of communication 

(POC) in term of commitment which 

include cost time and all the require 

things. This will help by any type of 

hurdle or problems occur in future.  

[In5(b)], [In3(b)], [In3(c)], [In2(a)], 

[In3(a)],[In6(a)], [In13] 

Pi9 

Encourage synchronous communication 

for proper coordination 

[In4(a)], [In4(b)], [In7], [In6(a)], 

[In6(b)], [In11(a)], [In8], [In9], [In10], 

[In13] 

Pi10 shifting working hours 

[In4(a)], [In4(b)], [In5(b)], [In2(b)],  

[In6(a)], [In6(b)], [In11(a)], [In11(b)], 

[In8], [In12], [In10], [In13] 

Pi11 

Encourage video conferencing during 

project specially when due to traveling 

cost ,face to face is difficult  

[In2(b)], [In13] 
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Pi12 

Promote socialization among team 

members from the start of the project 

[In4(a)], [In4(b)], [In5(b)], [In1(a)],  

[In8] 

Pi13 

Requirement should be properly 

document (such as unified approach of 

requirement engineering) in order to 

resolving the later conflicts and 

misunderstandings 

[In5(a)], [In1(b)], [In1(a)], [In3(b)],  

[In3(c)], [In3(a)], [In8], [In9] 

Pi14 

Ensure your identity or introduce 

yourself with distributed team members 

from the start of the project. This will 

increase trust loyalty and faith  

[In1(a)], [In3(b)], [In2(a)], [In2(b)],  

[In3(a)] 

Pi15 

Encourage or motivate version control 

(repository) among  distributed sites 

[In3(b)], [In3(a)], [In9], [In13] 

Pi16 

Encourage communication in term of 

“problem resolution” “cognitive 

synchronous”, “development”, 

“management”, and "conflict resolve" 

[In3(a)], [In11(b)] 

Pi17 

Apply agile practices such scrum(daily 

and schedule meetings etc ) in order to 

frequently communicate as well as  get 

benefits from  its short iterations and 

early feedback as well as it increase 

frequent deliveries. 

[In4(a)], [In5(b)], [In3(b)], [In3(a)],  

[In11(a)], [In8], [In9], [In10], [In13] 

Pi18 

Promote the  awareness of  remote team 

cultural 

[In4(b)], [I3], [In1(b)], [In1(a)], 

[In11(a)], [In11(b)], [In8], [In12], [In9], 

[In10], [In13] 

Pi19 

To be honest with you and your 

customer 

[In6(a)] 

Pi20 Encourage frequent communications 

[In4(b)], [In5(b)], [In1(a)], [In3(b)], 

[In3(c)], [In2(b)], [In2(c)], [In6(a)], 

[In6(b)], [In11(a)], [In11(b)], [In8], [In9], 

[In10], [In13] 

Pi21 

encourage standard or templates in order 

to build common cultural society in the 

organizations when distributed teams are 

dependent on each other  

[In2(b)], [In2(c)], [In11(a)], 

[In11(b)],[In8] 

Pi22 

Encourage the use of common language 

in practice  i.e. English 

[In2(b)], [In1(a)], [In1(b)], 

[In8], [In9],[In10] 

Pi23 stay available as much as possible  

[In1(b)], [In1(a)], [In7], [In2(a)], 

[In2(b)], [In3(a)], [In8] 

Pi24 

Encourage the selection/use of effective 

communication media at right time and 

motivate team members to share 

necessary documents among each other 

when required. 

[In5(a)], [In1(b)], [In6(b)], [In11(b)] 

Pi25 

Try to build long term relationship those 

will increase the level of trust 

[In5(b)] 

Pi26 Try to avoid uncertainty 
[In2(c)] 

Pi27 

Encourage polite, complimentary 

behavior and be enthusiasm 

[In2(c)] 

Pi28 

Established Intranet between sites will 

provide the ease of communication and 

publication of the documents 

[In3(a)] 

Pi29 

Encourage training of remote teams in 

order to build effective communication 

and resolving cultural linguistic, 

behavioral issues. 

[In4(a)], [In4(b)] 

Pi30 

 Ensure the face to face meeting between 

colleges , supervisor and managers 

[In1(a)], [In1(b)], [In8], [In12], [In13] 

Pi31 

Ensure the proper knowledge 

management practices 

[In1(b)] 
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Pi32 

Encourage project management tool that 

will helpful not only in controlling but 

also helpful in visioning the working of 

teams. This also helpful in reducing 

unnecessary monitoring of remote sites. 

[In9], [In13] 

Pi33 Appoint a liaison  
[In12] 

Pi34 

Frequent travel to remote site will help 

for building the trust 

[In4(a), [In4(b)], [In3(b)] ,[In3(c)], 

[In2(a)], [In2(b)], [In3(a)], [In1(a)], 

[In1(b)], [In8], [In12], [In9] 

Pi35 

Ensure the use of Multilingual tools for 

improvement of the frequency and 

understanding of  the language 

complexities 

[In12] 

Pi36 

Encourage the use of effective 

communication tools and techniques 

[In10], [In13] 

Pi37 

Knowledge people travel at early of the 

project/component (kickoff ) will 

increase team moral at remote site as 

well as in term of understanding 

requirement clearly 

[In4(a)], [In4(b)], [In8] 

Pi38 

Establish a appropriate communication 

infrastructure/model 

[In2(a)], [In2(b)], [In10], [In13] 

Pi39 

Encourage video or voice 

communication at kick of meeting  in  

order to negotiates the requirements 

[In4(b)], [In1(a)], [In3(a)], [In8] 

 

5.6.2.1.5 Geographical Distance  

5.6.2.1.5.1 Risks, causes and effects 

 

Organizations are moving from traditional in-house development to geographically dispersed 

development in order to receive benefits owing to access to low cost yet highly skilled labor from 

round the globe. [31]. The benefits though do not come free. This generates the problem of 

geographical distance among the team members, which arises different types of risks, for instance, 

Limited visibility of remote team members [In4(b), In3(b), In3(c), In2(a), In2(b), In3(a), In6(a), In8, 

In12, In9, In10, In13]. Traveling is very expensive [In2 (b), In1 (a), In1 (b), In13], thus face to face 

communication becomes a difficult target to achieve [In2 (b), In1 (a), In1 (b), In13]. According to one 

interviewee [In9]: 

 

“Face to face communication is difficult with remote team because of 

traveling” 

 

Due to lack of face to face meetings, teams which are geographical distributed need to rely on 

communication medium, which in turn reduces the quality and frequency of communication among 

distributed teams. According to one interviewee [In13]: 

 

“Communication with remote teams is expensive because both teams have to 

rely on communication mediums or have to visit each other. Whereas the 

communication with local members is priceless” 

 

In geographically distributed teams, it is quite difficult to have inter-personal relation among 

distributed teams because of less communication and limited visibility of remote team members. Due 
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to limited visibility of remote site as well as limited opportunity to communicate, it is quite difficult to 

develop a sense of cohesiveness among distributed teams.  

 

“In globally distributed teams, trust seems difficult because of lesser 

communication and almost no face to face interaction” [In10] 

 

Due to the distant teams at geographically dispersed locations, all the communication activities are 

totally dependent on the communication medium as well as the  data transfer also highly depends on 

the in-use communication mediums. This brings the problem of data loss during transfer owing to low 

bandwidth or connection loss. 

 

“It may take longer time while transferring of large data to remote sites 

especially when internet bandwidth is low” [In3 (a)] 

 

Figure 50: Risks, their causes and effects for Geographical distance in industries 
Risks Causes Effects 

Communication Effort increase 1-Limited visibility of remote site 

2- dependencies on ICTs 

 

Delay in response 1- Lack of informal communication 

2- Lack of inter-personal relation 

1- Delay in problem resolution 

2-Difficult to coordinate 

3-Relationship break 

Lack of group awareness   

Hiding Information Unwilling to transfer knowledge 1-remote team think others are liar 

2-Lack of Trust 

Lack of Trust 1- Limited visibility of remote site 

2- Limited opportunity to communicate 

3- Lack of face to face meeting 

1-Communication breakdown, 

2-Relationship break, 

3-Lack of sense of cohesiveness 

Lack of Face to face meeting 1-Limited visibility of remote site, 

2-Taveling cost 

 

1- Reliance of ICTs, 

2- Reduction in informal 

communication, 

3-Less interpersonal relationship, 

4- Lack of trust 

Lack of cohesiveness 1-Limited visibility of remote site, 

2-Lack of face to face meeting 

1- Lack of trust, 

2-Difficult to coordinate 

Lack of inter-personal 

relationship 

1-Limited visibility of remote site 

 

Delay in problem resolution 

Reduced Quality and Richness 

in Communication 

Limited visibility of remote site  

Communication frequency 

Reduce 

1-Limited visibility of remote site, 

2-Lack of face to face meeting, 

3-Limited opportunity to communicate 

 

misunderstanding or misperception 

or miss communication  occur 

Lack of informal communication 1-Limited visibility of remote site, 

2-Lack of face to face meeting, 

Delay occur in term of response 

 

5.6.2.1.5.2 Best Practices 

 

Industrial experts state that there are certain practices that are being utilized in industry resolving 

geographical risks. These practices include; In order to resolve lack of face to face meeting, frequent 

visits to remote site shall be encouraged [In3(b), In3(c), In2(b), In1(a), In1(b), In8]. Traveling to 

remote site, especially at the kickoff meeting, [In4 (a), In4 (b)] not only enhances good relationship 

among distributed teams, it also builds and maintains trust among distributed sites. This also increases 

the coordination among distributed teams at dispersed locations. [In8] explain: 
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 “Traveling to remote site at early stages is helpful in term of increasing trust 

and good relations” 

 

“Best way is to perform face to face communication through visiting the remote 

site; it will resolve different conflicts” [In1 (a)] 
 

Face to face meetings through visits is not always appropriate because of expensive travelling. 

Therefore, the distributed teams shall adopt video conferencing as the major tool to perform face to 

face meetings [In2 (b), In13] especially at kick off meetings in order to negotiate the requirements [In4 

(b), In8]. These practices are helpful in building and maintaining trust among distributed teams.  

Face to face communication can be efficiently achieved by transferring the business activities to 

countries that are closer to each other and where traveling does not become an expensive factor. 

According to [In2(|b)]: 

 

“The best way is to outsource work to people in North America as they are 

cheaper and traveling to such countries is also in budget” 

 

Groupware applications, like version control system, shall be encouraged [In3 (b), In3 (a), In9, In13], 

in order to reduce the geographical distance as well as to enhance the collaboration between the 

distributed team members. Collaboration tools such as Project management tools shall be adopted at 

both co-located and distributed teams [In9, In13]. This does not only increase trust among distributed 

team members but it also makes the communication more effective.  In distributed environment, when 

there is limited visibility of remote team members, the use of appropriate communication 

model/infrastructure shall be encouraged [In2 (a), In2 (b), In10, In13].  

 

Frequent communication [in13, In4 (b), In10], especially through synchronous communication 

channels [In6 (b), In4 (a), In4 (b), In10], need to be encouraged in order to reduce the geographical 

distance among distributed sites. Agile software development life cycle [In4 (a), In11 (a), In11 (b), 

In10, In3 (a)] shall be encouraged because of its strong emphasis on communication practices such as 

XP pair programming, scrum etc [80]. 

 

“We are implying daily morning meetings. The purpose of these meeting is to 

keep track of the whole progress and to identify problems immediately” [In10] 

 

“People easily understand what is going to be done in next release, so they can 

negotiate on the requirements for the next sprint in a better way” [In10] 

 

“Daily meetings with remote staff are also helpful for brainstorming between 

distributed teams. Adobe connect is best for brainstorming, specially for sprint 

and daily morning meetings” [In13] 

 

Table 46: Best Practices against geographical distance in industries 
Practices 

Frequent travel to remote sites  

Knowledge people travel at early of the project/component (kickoff )  

Encourage synchronous communication for proper coordination 

Encourage video conferencing during project specially when due to traveling cost ,face to face is difficult 

Encourage video or voice communication at kick of meeting  in  order to negotiates the requirements 

Encourage or motivate version control (repository) among  distributed sites 

Establish a appropriate communication infrastructure/model 

Ensure the face to face meeting between colleges , supervisor and managers 

Encourage frequent communications 
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Apply agile practices such scrum(daily and schedule meetings etc ) 

Encourage direct communication or pair to pair links among team members 

….. 

5.6.2.1.6 Temporal Distance 

5.6.2.1.6.1 Risks, Causes and Effects 

Globally distributed teams are not only dispersed by geographical distance but they are also dispersed 

by the different time-zones, the problem commonly known as temporal distance [2]. The temporal 

distance adds certain communication risks in GSD as described below; 

 

Due to lesser overlapping time among distributed teams, the communication frequency among 

distributed teams is reduced thus forcing to rely the asynchronous communication. Also, the 

availability of remote team members is reduced thus providing the lesser space for synchronous 

communication. This brings the ambiguities and problems between the teams owing to delayed 

responses as the result of asynchronous communication. 

  

“In greater time-zone differences, delays can be seen because emails are 

usually responded back after quite some time” [In6 (a)] 

 

Delays in responses result in the delays in problem resolution. This directly influences the trust among 

distributed teams. Moreover, lack of trust results in communication or relationship breakdown. The 

effect of temporal distance can also be seen if there are different working days at distributed locations 

as discussed in [In3(a)]: 

 

“We frequently have communication problems. I.e. we work in Dubai from 

Sunday to Thursday and people in Pakistan work from Monday to Friday. So, 

we only get four days, with our teams online” 

 

Table 47: Risks, their causes and effects for temporal distance in industries 
Risks Causes Effects 

Delay in Response 1- Less overlap among distributed team 

members, 

2- Reliance on Asynchronous 

communication 

1-irritation/frustration 

2-Difficult to coordinate, 

3-Relationship break 

Lack of synchronous 

communication 

1-Limited opportunity to communicate, 

2-Less overlap among distributed team 

members 

3-Reliance on Asynchronous 

communication 

1-Ambigueity will occur, 

2- Delay occur in term of response, 

3- Less inter-personal relations, 

4-Delay in problem resolution 

Communication Effort Increase Less overlap among distributed team 

members 

 

No frequent feedbacks exchange 1- Less overlap among distributed team 

members, 

2- Limited opportunity to communicate, 

Delay in problem resolution 

Limited availability of Remote 

team members 

1-Less overlap among distributed team 

members, 

2- Different working days 

1-lack of sense of cohesiveness, 

2-Less communication, 

3-delay in problem resolution 

 

5.6.2.1.6.2 Best Practices 
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In order to resolve the risks that come up due to lesser overlap time among distributed team members, 

industries are applying certain practices as listed below; 

 

Shifting of working hours [In2 (b), In11 (a), In12] with respect to remote teams not only increases the 

overlap among distributed team members, it also increases the availability of remote team members 

because of increased overlap hours. According to E. Conchuir et al [31]; the shifting of hours are 

named as “virtual day across their virtual team”. Different interviewees explain: 

 

“We have no problem with less overlap hours, as Pakistan team shifts their 

office timing from 11:00am to 7:00pm, whereas Denmark and Norway team 

work from 8:00am to 4:00pm” [In13] 

 

“Robin always tries to remain available for communication when I am not 

available for assisting different teams” [In2 (b)] 

 

“I usually attend calls late at night during home from the US workers, so I have 

to work at nights” [In6 (b)] 

 

 “I realize one truth which is that developer needs to come early in the morning 

and has to leave late at night specially when your boss is at different time-

zone.” [In12] 

 

Staying available as much as possible [In1 (a), In1 (b), In2 (b)] increases the opportunity of 

synchronous communication among distributed team members. Team members in less overlap need to 

communicate through synchronous communication tools, so that they can discuss more in less time as 

one interviewee [In2(b)]  mentioned; 

 

“Communication through Skype or adobe connect in short time is helpful for 

brainstorming. We can discuss more through voice instead of text messages or 

via emails”  

 

Agile practices such as daily scrum or sprint meetings shall be encouraged [In5 (b), In8, In13, Iin10] in 

order to frequently exchange information as well as timely deliver the sprints.  

 

“Daily meetings with our US staff are just for describing what has been done 

today. Whereas sprint meetings are weekly meetings where we discuss about 

the next release and which functions have been done in current release” [In5 

(b)] 

 

A flexible communication infrastructure not only resolves different types of delays in communication 

[In10], it also reduces the communication effort [In6 (a)]. Flexible communication model is not only 

helpful in increasing the communication effectiveness, it also increases a good working relationship 

among distributed teams [In13] 
 

Table 48: Best Practices with respect to temporal distance in industries 
Practices 

Stay available as much as possible  

Shifting working hours 

Encourage synchronous communication for proper coordination 

Apply agile practices such scrum(daily and schedule meetings etc ) 

Encourage direct communication or pair to pair links among team members 

Encourage the use of effective communication tools and techniques 
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…. 

 

5.6.2.1.7 Socio-culture Distance 

5.6.2.1.7.1 Risks, Causes and Effects 

Besides geographical and temporal distances in GSD, one other factor is the people with different 

cultures, backgrounds, nationalities as well different languages, who combine together to work. Socio-

cultural distances can be measured by how people from different cultural backgrounds such as 

(organizational, national) languages and ethics understand and react in certain situations [67].  There 

are different risks that can be seen due to this social cultural distance such as; 

 

Cultural distance or lack of cultural awareness is discussed by several experts. This problem arises 

when team members from different nations and different cultural backgrounds work with each other 

and they have very less awareness of the common organizational culture [In4(a), In4(b), In5(a), In5(b), 

In1(b), In1(a), In2(b), In2(c), In11(a), In11(b), In8, In12, In9, In10, In13]. One interviewee [In11 (a)] 

explain:  

  

“Team members misunderstand each other when there is language barrier or 

cultural difference exists.” 

 

Language barrier is also considered as a major factor by different experts that arises due to the poor 

socio-cultural fit [In7, In5 (b), In1 (b), In1 (a), In8]. Misperceptions or misunderstandings can seen 

when team members with different native languages communicate with each other [In7, In5 (b), In8, 

In10]. Furthermore, people hesitate or feel fear to express their feelings in foreign language [In12] 

 

“Even though English is use as common language, it is sometimes quite difficult 

to express emotions in English language” [In12] 

 

Misperception or misunderstanding can be seen, due to different terminologies, which are caused by 

language [In7, In5 (b), In1 (b), In1 (a), In8] as well as cultural diversity [In4 (b), In1 (b), In1 (a), In2 

(b), In2(c), In11 (a), In11 (b), In8, In12, In9, In13].  Furthermore, due to misperception, lack of mutual 

understanding may also be seen among the distributed team members [In7, In2(c), In6 (a), In13]. The 

lack of mutual understanding may lead to certain factors such as poor quality product and bad 

behaviors of team members with each other. Furthermore, team members hesitate in sharing 

knowledge among distributed team members.  

 

Table 49: Risks, their causes and effects for social cultural distance in industries 
Risks Causes Effects 

Lack of Cultural awareness Poor Socio-cultural fit 1- miss-understanding or miss-

perception or miss communication  

occur 

Lack of Business language skills 1- Poor Socio-cultural fit 

2- Diversity in business language  

1- miss-understanding or miss-

perception or miss communication  

occur 

2- unwilling to transfer knowledge 

3- fear to express feeling in foreign 

language 

Fear to express feelings(in 

foreign language) 

different level of expertise in business 

language 

miss-understanding or miss-

perception or miss communication  

occur 

Lack of mutual understanding 1- poor socio cultural fit / Lack of 

cultural awareness 

1-Difficult to coordinate, 

2- miss communication  occur, 
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2-fear to express feelings in foreign 

language 

3-different level of expertise in 

native/business language 

3- Delay occur in term of response, 

4- bad behavior 

 

Lack of synchronous 

communication 

1- poor socio cultural fit / Lack of 

cultural awareness 

2- different level of expertise in 

native/business language 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2- Delay occur usually in term of 

response, 

3-Delay in problem resolution, 

4- Difficult to coordinate 

unwilling/unable  to share 

knowledge / best practices 

1- poor socio cultural fit / Lack of 

cultural awareness 

2-different level of expertise in 

native/business language 

3-Refuse and hesitate to communicate 

4-Lack of ability how to communicate 

well 

5-unpredictable communication 

6-poor communication structure in 

hierarchal organization 

1-Miss-comunication occur 

2-difficult to coordinate 

lack of informal communication 1- poor socio cultural fit / Lack of 

cultural awareness 

2-different level of expertise in 

native/business language 

3-lack of technical skill 

4-formality 

5-Intrusiveness 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2- Delay occur usually in term of 

response 

Terminology difference poor socio cultural fit / Lack of cultural 

awareness 

miss-understanding or miss-

perception or miss communication  

occur 

Delay in Response 1- poor socio cultural fit / Lack of 

cultural awareness 

2- Awareness with communication tools 

vary from person to person 

3- different level of expertise in 

business language 

1- Unpredictability in 

communication 

2- Conflict among team member 

3-Lack of trust 

 

No Frequent feedbacks exchange 1- poor socio cultural fit / Lack of 

cultural awareness 

2- different level of expertise in 

business language 

 

Lack of Cohesiveness 1- poor socio cultural fit / Lack of 

cultural awareness 

2-Refuse and hesitate to communicate 

1- miss-understanding or miss-

perception or miss communication  

occur, 

2- Delay occur usually in term of 

response 

 

5.6.2.1.7.2 Best Practices 

In order to resolve communication risks that rise due to socio-cultural distance, industries are applying 

certain practices as described below; 

In order to resolve language barriers, several industries are implementing common language strategies. 

The common language practice [In2 (b), In1 (a)] [In1 (b), In8, In9, In10] is also helpful in terms of 

sharing/transferring knowledge among distributed sites. Most of the industries use English as their 

common language. 

 

“English is compulsory, if you are working in distributed environment” [In1 

(a)] 
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“We use English as our common language” [In8] 

 

 “English is compulsory and it needs to be trained to all non-native speaking 

countries.” [In2 (a)] 

 

It is better to communicate in customer native knowledge, if you can understand 

and speak their language. [In7, In1 (a)] 

 

“As I have good understanding of Svenska, so with the Swedish clients I use 

their language in communication.” [In7] 

 

In order to resolve linguistic or cultural diversity among distributed teams, there is a need to 

implement common cultural society by applying certain standards or templates in practices. 

 

“Due to cultural differences, teams have different ways of working styles that is 

why certain standards are needed to be followed; all development needs to be 

done in the same standard. They have to use Skype all the time for 

communication with remote team members only….” [In2 (b)] 

 

Training of culture to the remote teams [In4 (a), In4 (b)] needs to be encouraged in order to build 

effective communication amongst distributed teams. Due to cultural awareness of remote team 

members, the frequency of communication not only increases, it also establishes the trust among 

distributed teams [In11 (a)]. Cultural awareness is also helpful in reducing cultural terminology 

difference [In9, In13] in terms of building level of understanding within remote sites.  

 

Team building activities need to be encouraged, [in8, In9, In10, In13] in order to resolve conflicts or 

misunderstandings due to language or cultural diversity. These team building activities not only 

enhance relationship among distributed teams [In8], they also increase the sense of cohesiveness 

among distributed team members which in turn increases the trust in distributed teams helping them to 

coordinate and communicate effectively [In10]. 

 

“The main reason behind lack of trust is lack of cohesiveness. I am happy that 

we have resolved this issue by promoting team building activities” [In8] 

 

“Team building exercises among distributed teams result in a coordinating 

environment, where team members trust in each other” [In9] 

 

Cultural diversity can also be reduced by adding socialization among distributed team members [In5 

(b)]. This in turn increases the cohesiveness among distributed team members [In1 (a)], so they 

effectively communicate with each other [In4 (b), In5 (b), In1 (a)].  Socialization also increases the 

informal communication [In5 (b)] among distributed teams which in turn increases trust and enhances 

group awareness [In4(c), In1 (a)]. 

 

Table 50: Best Practices to resolve Socio-cultural distance in industries 
Practices 

Encourage the use of common language in practice  e.g. English 

Encourage frequent communications 

Encourage training of remote teams in order to build effective communication and resolving cultural linguistic 

and behavioral issues. 

Appoint a liaison 

Promote the use of proper communication guidelines and communication styles  in practice 
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Ensure the use of Multilingual tools for improvement of the frequency and understanding of  the language 

complexities 

encourage the use of effective communication tools and techniques 

Encourage team building activities 

Promote socialization among team members from the start of the project 

Promote groupware application tools 

Promote the  awareness of  remote team cultural 

Try to build long term relationship those will increase the level of trust 

Encourage informal communication 

 

The following sections “5.6.2.2 Risks and their Causes”, “5.6.2.3 Risks and their Effects” and “5.6.2.4 

Risks and their Practices” map the number of interviews, which respect to their identification of 

causes, effects as well best practices against each risk respectively. The detail is also listed in the 

section “5.6.2.5 Risks” their cause, effects and their mitigation strategies (practices)”.  

  

5.6.2.2 Risks and their Causes 

 

Figure 51: Risks and their causes (With respect to First 14 risks) 

 
Risks list at Y-axis 

Ri1 -  communication effort increase, Ri2 -  communication media availability, Ri3 -  Contradiction/negation  in commitment, Ri4 -  Delay in Response, Ri5 -  

Different working days, Ri6 -  Lack of cultural awareness, Ri7 -  fear of losing  job, Ri8 -  Unwilling to believe on others, Ri9 -  Lack of  Native/Business 

language skills, Ri10 -  Data transferring take more time, Ri11 -  Lack of group awareness, Ri12 -  information hiding, Ri13 -  Lack of mutual understanding, 

Ri14 -  Lack of trust. 

 

Causes list at X-axis 

Ci1 - Differences in working days, Ci2 - Diversity in native/business languageaccent/vocabulary, Ci3 - Political and Cultural diversity, Ci4 - remote team thinks 

other are liar, Ci5 - unpredictable communication , Ci6  - information hiding, Ci7 -  less overlap among distributed team members, Ci8 - Uncertainty in Jobs 

because of transferring Business to low cost countries, Ci9 -  reliance on Asynchronous communication, Ci10 - Delay in response, Ci11 - less possibility to retain 

remote team members in communication, Ci12 - Use of Asynchronous communicationas primary source of communication, Ci13 - Poor Bandwidth, Ci14 - 

Refuse and hesitate to communicate, Ci15  - different level of expertise in native/business language, Ci16 - Traveling cost, Ci17 - Limited visibility of remote 

site, Ci18 - unclear requirement, Ci19 -  lack of trust, Ci20 - Limited opportunity to communicate, Ci21 - Different working times, Ci22 - unwilling to coordinate 
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Figure 52: Risks and their causes (With respect to Next 14 risks) 

 
Risks list at Y-axis 

Ri15 -  Lack of face to face, Ri16 -  Unclear requirement, Ri17 -  Reduced Quality and Richness in Communication, Ri18 -  No frequent feedback exchange, 

Ri19 -  Lack of Cohesiveness, Ri20 -  Communication frequency  reduced, Ri21 -  Lack of synchronous communication, Ri22 -  Limited availability of remote 

team members, Ri23 -  Terminology difference, Ri24 -  Ensure that proper knowledge transfer at remote site is quite difficult, Ri25 -  Lack of interpersonal 

relationships, Ri26 -  unwilling/unable  to share knowledge / best practices, Ri27 -  lack of informal communication 

 

Causes list at X-axis 

Ci1 - Differences in working days, Ci2 - Diversity in native/business languageaccent/vocabulary, Ci3 - Political and Cultural diversity, Ci4 - remote team thinks 

other are liar, Ci5 - unpredictable communication , Ci6  - information hiding, Ci7 -  less overlap among distributed team members, Ci8 - Uncertainty in Jobs 

because of transferring Business to low cost countries, Ci9 -  reliance on Asynchronous communication, Ci10 - Delay in response, Ci11 - less possibility to retain 

remote team members in communication, Ci12 - Use of Asynchronous communicationas primary source of communication, Ci13 - Poor Bandwidth, Ci14 - 

Refuse and hesitate to communicate, Ci15  - different level of expertise in native/business language, Ci16 - Traveling cost, Ci17 - Limited visibility of remote 

site, Ci18 - unclear requirement, Ci19 -  lack of trust, Ci20 - Limited opportunity to communicate, Ci21 - Different working times, Ci22 - unwilling to coordinate 
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5.6.2.3 Risks and their Effects 

 

Figure 53: Risks and their Negative Effects (With respect to first 14 risks) 

 
Risks list at Y-axis 

Ri1 -  communication effort increase, Ri2 -  communication media availability, Ri3 -  Contradiction/negation  in commitment, Ri4 -  Delay in Response, Ri5 -  

Different working days, Ri6 -  Lack of cultural awareness, Ri7 -  fear of losing  job, Ri8 -  Unwilling to believe on others, Ri9 -  Lack of  Native/Business 

language skills, Ri10 -  Data transferring take more time, Ri11 -  Lack of group awareness, Ri12 -  information hiding, Ri13 -  Lack of mutual understanding, 

Ri14 -  Lack of trust. 

 

Effects list at X-axis 

Ei1 - Lack of trust, Ei2 - Difficult to coordinate, Ei3 - iss-understanding or miss-perception or miss communication  occur, Ei4 - Frustration/Irritation, Ei5 - 

Reduction in informal communication, Ei6 - remote team thinks other are liar, Ei7 - Communication breakdown, Ei8 - Delay in problem resolution, Ei9 - Less 

communication, Ei10 - unwilling to transfer knowledge, Ei11 - fear to express feeling in foreign language, Ei12 - Professional Jealousy, Ei13 - Unable to transfer 

proper knowledge, Ei14 - Relationship break, Ei15 - Sense of tameness, Ei16 - Ambiguity will occur, Ei17 - Delay occurs usually in term of response that in long 

run may cause the losing of trust and relationship breakdown, Ei18 - Important information may not send, Ei19 - Less interpersonal relationships 
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Figure 54: Risks and their Negative Effects (With respect to Next 14 risks) 

 
 
Risks list at Y-axis 

Ri15 -  Lack of face to face, Ri16 -  Unclear requirement, Ri17 -  Reduced Quality and Richness in Communication, Ri18 -  No frequent feedback exchange, 

Ri19 -  Lack of Cohesiveness, Ri20 -  Communication frequency  reduced, Ri21 -  Lack of synchronous communication, Ri22 -  Limited availability of remote 

team members, Ri23 -  Terminology difference, Ri24 -  Ensure that proper knowledge transfer at remote site is quite difficult, Ri25 -  Lack of interpersonal 

relationships, Ri26 -  unwilling/unable  to share knowledge / best practices, Ri27 -  lack of informal communication 

 

Effects list at X-axis 

Ei1 - Lack of trust, Ei2 - Difficult to coordinate, Ei3 - iss-understanding or miss-perception or miss communication  occur, Ei4 - Frustration/Irritation, Ei5 - 

Reduction in informal communication, Ei6 - remote team thinks other are liar, Ei7 - Communication breakdown, Ei8 - Delay in problem resolution, Ei9 - Less 

communication, Ei10 - unwilling to transfer knowledge, Ei11 - fear to express feeling in foreign language, Ei12 - Professional Jealousy, Ei13 - Unable to transfer 

proper knowledge, Ei14 - Relationship break, Ei15 - Sense of tameness, Ei16 - Ambiguity will occur, Ei17 - Delay occurs usually in term of response that in long 

run may cause the losing of trust and relationship breakdown, Ei18 - Important information may not send, Ei19 - Less interpersonal relationships 
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5.6.2.4 Risks their Practices 

 

Figure 55: List of Interviews with respect to first 14 risks and first 22 practices identified by industry 

 
Risks list at Y-axis 

Ri1 -  communication effort increase, Ri2 -  communication media availability, Ri3 -  Contradiction/negation  in commitment, Ri4 -  Delay in Response, Ri5 -  

Different working days, Ri6 -  Lack of cultural awareness, Ri7 -  fear of losing  job, Ri8 -  Unwilling to believe on others, Ri9 -  Lack of  Native/Business language 

skills, Ri10 -  Data transferring take more time, Ri11 -  Lack of group awareness, Ri12 -  information hiding, Ri13 -  Lack of mutual understanding, Ri14 -  Lack of 

trust. 

 

Practices list at X-axis 

Pi1 - Promote frequently use of Google calendar in order to provide daily routines -  Thus others at remote sites will see your availability at any time, Pi2 - Near-

shoring, Pi3 - Encourage direct communication or pair to pair links among team members, Pi4 - Promote the use of proper communication guidelines and 

communication styles  in practice, Pi5 - Motivate employees to frequently use communication tools in practices, Pi6  - Encourage team building activities, Pi7 - 

communication in customer native language is encourage, Pi8 - Encourage proof of communication (POC) in term of commitment which include cost time and all the 

require things -  This will help by any type of hurdle or problems occur in future, Pi9 - Encourage synchronous communication for proper coordination, Pi10  - 

shifting working hours, Pi11 - Encourage video conferencing during project specially when due to traveling cost ,face to face is difficult, Pi12 - Promote socialization 

among team members from the start of the project, Pi13 - Requirement should be properly document (such as unified approach of requirement engineering) in order to 

resolving the later conflicts and misunderstandings, Pi14 - Ensure your identity or introduce yourself with distributed team members from the start of the project -  

This will increase trust loyalty and faith, Pi15 - Encourage or motivate version control (repository) among  distributed sites, Pi16 - Encourage communication in term 

of “problem resolution” “cognitive synchronous”, “development”, “management”, and "conflict resolve", Pi17 - Apply agile practices such scrum(daily and schedule 

meetings etc ) in order to frequently communicate as well as  get benefits from  its short iterations and early feedback as well as it increase frequent deliveries, Pi18 - 

Promote the  awareness of  remote team cultural, Pi19 - To be honest with you and your customer, Pi20 - Encourage frequent communications, Pi21 - encourage 

standard or templates in order to build common cultural society in the organizations when distributed teams are dependent on each other, Pi22 - Encourage the use of 

common language in practice  i - e -  English 
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Figure 56: List of Interviews with respect to first 14 risks and next 17 practices 

 
Risks list at Y-axis 

Ri1 -  communication effort increase, Ri2 -  communication media availability, Ri3 -  Contradiction/negation  in commitment, Ri4 -  Delay in Response, Ri5 -  

Different working days, Ri6 -  Lack of cultural awareness, Ri7 -  fear of losing  job, Ri8 -  Unwilling to believe on others, Ri9 -  Lack of  Native/Business language 

skills, Ri10 -  Data transferring take more time, Ri11 -  Lack of group awareness, Ri12 -  information hiding, Ri13 -  Lack of mutual understanding, Ri14 -  Lack of 

trust. 

 

Practices list at X-axis 

Pi23 - stay available as much as possible, Pi24 - Encourage the selection/use of effective communication media at right time and motivate team members to share 

necessary documents among each other when required, Pi25 - Try to build long term relationship those will increase the level of trust, Pi26  - Try to avoid uncertainty, 

Pi27 - Encourage polite, complimentary behavior and be enthusiasm, Pi28 - Established Intranet between sites will provide the ease of communication and publication 

of the documents, Pi29 - Encourage training of remote teams in order to build effective communication and resolving cultural linguistic, behavioral issues, Pi30 - 

Ensure the face to face meeting between colleges , supervisor and managers, Pi31 - Ensure the proper knowledge management practices, Pi32 - Encourage project 

management tool that will helpful not only in controlling but also helpful in visioning the working of teams -  This also helpful in reducing unnecessary monitoring of 

remote sites, Pi33 - Appoint a liaison, Pi34 - Frequent travel to remote site will help for building the trust, Pi35 - Ensure the use of Multilingual tools for improvement 

of the frequency and understanding of  the language complexities, Pi36 - Encourage the use of effective communication tools and techniques, Pi37 - Knowledge 

people travel at early of the project/component (kickoff ) will increase team moral at remote site as well as in term of understanding requirement clearly, Pi38 - 

Establish a appropriate communication infrastructure/model ,Pi39 - Encourage video or voice communication at kick of meeting  in  order to negotiates the 

requirements 
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Figure 57: List of Interviews with respect to next 13 risks and first 22 practices 

 
Risks list at Y-axis 

Ri15 -  Lack of face to face, Ri16 -  Unclear requirement, Ri17 -  Reduced Quality and Richness in Communication, Ri18 -  No frequent feedback exchange, Ri19 -  

Lack of Cohesiveness, Ri20 -  Communication frequency  reduced, Ri21 -  Lack of synchronous communication, Ri22 -  Limited availability of remote team 

members, Ri23 -  Terminology difference, Ri24 -  Ensure that proper knowledge transfer at remote site is quite difficult, Ri25 -  Lack of interpersonal relationships, 

Ri26 -  unwilling/unable  to share knowledge / best practices, Ri27 -  lack of informal communication 

 

Practices list at X-axis 

Pi1 - Promote frequently use of Google calendar in order to provide daily routines -  Thus others at remote sites will see your availability at any time, Pi2 - Near-

shoring, Pi3 - Encourage direct communication or pair to pair links among team members, Pi4 - Promote the use of proper communication guidelines and 

communication styles  in practice, Pi5 - Motivate employees to frequently use communication tools in practices, Pi6  - Encourage team building activities, Pi7 - 

communication in customer native language is encourage, Pi8 - Encourage proof of communication (POC) in term of commitment which include cost time and all the 

require things -  This will help by any type of hurdle or problems occur in future, Pi9 - Encourage synchronous communication for proper coordination, Pi10  - 

shifting working hours, Pi11 - Encourage video conferencing during project specially when due to traveling cost ,face to face is difficult, Pi12 - Promote socialization 

among team members from the start of the project, Pi13 - Requirement should be properly document (such as unified approach of requirement engineering) in order to 

resolving the later conflicts and misunderstandings, Pi14 - Ensure your identity or introduce yourself with distributed team members from the start of the project -  

This will increase trust loyalty and faith, Pi15 - Encourage or motivate version control (repository) among  distributed sites, Pi16 - Encourage communication in term 

of “problem resolution” “cognitive synchronous”, “development”, “management”, and "conflict resolve", Pi17 - Apply agile practices such scrum(daily and schedule 

meetings etc ) in order to frequently communicate as well as  get benefits from  its short iterations and early feedback as well as it increase frequent deliveries, Pi18 - 

Promote the  awareness of  remote team cultural, Pi19 - To be honest with you and your customer, Pi20 - Encourage frequent communications, Pi21 - encourage 

standard or templates in order to build common cultural society in the organizations when distributed teams are dependent on each other, Pi22 - Encourage the use of 

common language in practice  i - e -  English
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Figure 58: List of Interviews with respect to next 13 risks and next 17 practices 

 
Risks list at Y-axis 

Ri15 -  Lack of face to face, Ri16 -  Unclear requirement, Ri17 -  Reduced Quality and Richness in Communication, Ri18 -  No frequent feedback exchange, Ri19 -  

Lack of Cohesiveness, Ri20 -  Communication frequency  reduced, Ri21 -  Lack of synchronous communication, Ri22 -  Limited availability of remote team 

members, Ri23 -  Terminology difference, Ri24 -  Ensure that proper knowledge transfer at remote site is quite difficult, Ri25 -  Lack of interpersonal relationships, 

Ri26 -  unwilling/unable  to share knowledge / best practices, Ri27 -  lack of informal communication 

 
Practices list at X-axis 

Pi23 - stay available as much as possible, Pi24 - Encourage the selection/use of effective communication media at right time and motivate team members to share 

necessary documents among each other when required, Pi25 - Try to build long term relationship those will increase the level of trust, Pi26  - Try to avoid uncertainty, 

Pi27 - Encourage polite, complimentary behavior and be enthusiasm, Pi28 - Established Intranet between sites will provide the ease of communication and publication 

of the documents, Pi29 - Encourage training of remote teams in order to build effective communication and resolving cultural linguistic, behavioral issues, Pi30 - 

Ensure the face to face meeting between colleges , supervisor and managers, Pi31 - Ensure the proper knowledge management practices, Pi32 - Encourage project 

management tool that will helpful not only in controlling but also helpful in visioning the working of teams -  This also helpful in reducing unnecessary monitoring of 

remote sites, Pi33 - Appoint a liaison, Pi34 - Frequent travel to remote site will help for building the trust, Pi35 - Ensure the use of Multilingual tools for improvement 

of the frequency and understanding of  the language complexities, Pi36 - Encourage the use of effective communication tools and techniques, Pi37 - Knowledge 

people travel at early of the project/component (kickoff ) will increase team moral at remote site as well as in term of understanding requirement clearly, Pi38 - 

Establish a appropriate communication infrastructure/model ,Pi39 - Encourage video or voice communication at kick of meeting  in  order to negotiates the 

requirements 
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5.6.2.5 Risks their Cause, effects and their mitigation strategies 

The Figure 58 shows the number of causes, effects and the mitigation strategies against each risk 

identified in interviews. Furthermore, Section “9.3.3 risks their cause, effects and their 

mitigation strategies (practices)” provides a list containing each risk, its causes, effects and 

practices to overcome that risk which were identified in interviews. 

 

Figure 59: Risks causes and Effects and the best practices to mitigate the risks identified by 

industry 
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6 DISCUSSION 
SLR was performed by following Kitchenham et al. [78] guidelines. For interviews, seven stages 

of interview investigation [83] were followed for collection of quality data. After gathering the 

data from both SLR and interviews, Grounded theory was applied to sanitize it.  

 

For interviews, the agenda of interview along with the designed questions were sent to all 

interviewees in advance. A consent form was also signed before the start of every interview.  

Our literature review has helped us in designing relevant questions for interviews in such a way 

that they explained their scope and purpose clearly. 

6.1 Comparative Analysis 
 

In order to compare both literature results and interview results, Qualitative Comparative 

Analysis (QCA) was conducted [53, 115]. The main purpose of conducting comparative analysis 

through QCA was to compare different attributes through human analytics rather than relying on 

computer applications [53]. 

 

Comparison was done on the basis of risks, their causes, effects and practices to overcome these 

risks gathered from literature and interview. In order to make comparison process more 

meaningful, comparison was also done on open codes drawn from both literature and interviews. 

 

Table 43 shows the total numbers of open codes along with risks, causes, effects and best 

practices in both literature and interview results. Column “Common Open codes” shows number 

of common risks, causes, effect and practices found in literature and interview whereas Column 

“Additional Open codes” shows the additional risks, causes and effects that are discussed in 

literature but not in industry or vice versa. The Columns “Common Risks”, “Common Risks” 

and “Common Practices” shows total number of common risks and practices in both literature 

and interviews. The columns “Additional risks” and “Additional Practices” shows the additional 

resulted risks and practices that are discussed in literature but not in industries and vice versa. 

 

Table 51: Comparative Analysis of Results of SLR and interviews 
 Total 

Open 

Codes 

Common 

Open 

Codes 

Additional 

Open 

Codes 

Common 

Risks 

Common 

Practices 

Additional 

Risks 

Additional 

Practices 

SLR 154 80 74 24 37 20 26 

Interview 95 80 15 24 37 3 2 

 

As shown in figure 59, total of 154 and 95 open codes were gathered from literature and 

interviews respectively. 80 open codes were common in both literature and interviews. 74 were 

additional open codes that were identified only from literature and 15 were additionally 

identified in interviews.  

 

Figure 60: Comparison of Resulted open codes from Literature and Interviews 
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44 and 27 risks were identified in literature and interviews. 24 risks were commonly identified in 

both literature and interviews. Numbers of addition risks identified in literature were 20 where 

numbers of additional risks in case of interviews were 3. Detailed risks, causes and their effects 

in tabular form are described in sections “9.4.1.1 Risk Identified”, “9.4.1.2” and “9.4.1.3” 

respectively. Additional risks identified in interviews are listed in table 52. 

 

Figure 61: Comparison of Resulted risks from Literature and Interviews 
 

 

 

 

 

 

 

 

 

 

 

 

Table 52: Additional Risk identified in interviews 
Additional Risks identified in 

Interviews 

Number of 

times 

(interviews) 

Causes Effects Practices 

Contradiction/negation  in 

commitment 

4  Remote team 

thinks other are 

liar 

1-Encourage proof of 

communication (POC) in term of 

commitment which include cost 

time and all the require things. 

This will help by any type of 

hurdle or problems occur in 

future. 

2- Encourage synchronous  

communication for proper 

coordination for proper 

coordination 

Different working days 3 Political 

and 

Cultural 

diversity 

Less 

communication 

1-Encourage frequent 

communication. 

2-Stay available as much as 

possible 

Loss of data during transfer 2   Encourage or motivate version 

control (repository) among  

distributed sites 

 

As shown in figure, 61 total practices for mitigation of risks were identified in literature out 

which 37 were those that were also identified in interviews. 26 practices were identified 

additionally (identified only in literature but not in interview). In interviews, 39 risks were 

identified out of which only 2 were additional which were not identified in literature. Detailed 

risks, causes, effects in tabular form are described in Section “9.4.1 Comparative Analysis”. 

 

Figure 62: Comparison of Resulted practices from Literature and Interviews 
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 Table 53: Additional Risk identified in interviews 
Additional Practices identified 

in Interviews 

Number of 

times 

(interviews) 

Risks that can be resolve Negative effects of risks 

communication in customer 

native language is encourage 

2 1-Lack of  Native/Business 

language skills 

2- Lack of mutual 

understanding 

1-misunderstanding or 

misperception or miss 

communication  occur 

2- Delay occur usually in term of 

response that  in long run may cause 

the losing of trust as well as 

relationship breakdown 

Promote frequently use of 

Google calendar in order to 

provide daily routines. Thus 

others at remote sites will see 

your availability at any time  

1 1-Lack of synchronous 

communication 

2- Limited availability of 

remote team members 

1- Ambiguity will occur 

2-lack of sense of tameness  

6.2 Recommendations 
Recommendations are based on communication related issues that arises due to three distances 

(Geographical, Temporal and Socio-cultural).  

 

GT was applied on the data gathered from both literature and interviews in order to extract 

recommendations. On the basis of literature and interviews, certain recommendations which can 

mitigate different communication risks have been described below: 

6.2.1 Recommendation 1:”Encourage frequent communications” 
 

This practice is helpful in resolving misunderstanding that can occur due to both cultural and 

language diversity among distributed teams. The need of face to face meeting that arises due to 

geographical distance among team members (when there is limited visibility or traveling to 

remote site is quite difficult), can also be reduced through frequent communication. This 

frequent communication not only increases the effectiveness of communication but also 

develops cohesiveness among distributed teams, which results in improvement of informal 

communication and establishes trust among distributed team members.  

 

Table 54: Risks identified in literature and interviews for Recommendation 1 
Risks Literature References Industrial References 

Lack of cultural awareness [A41], [A67],  [A60], [A5] [In1(a)], [In9], [In13] 

Lack of  Native/Business language 

skills 

[A41], [A14], [A67]  

Delay in Response [A14], [A20]  

Lack of group awareness [A67]  

Lack of face to face communication [A75], [A67], [A5], [A23], [A2] [In4(b)], [In10] 

Lack of trust [A41], [A2], [A12], [A56], [A20], 

[A60], [A5] 

[In2(c)], [In6(a)], [In6(b)], [In10] 

Lack of mutual understanding [A67], [A23], [A20], [A21] [In2(b)], [In2(c)], [In13] 

Reduced Quality and Richness in 

Communication 

[A62] [In13] 

No frequent feedback exchange [A60], [A12] [In8], [In10], [In13] 

Lack of cohesiveness [A75], [A60], [A38]  

Lack of domain knowledge [A2], [A67]  

Lack of informal communication [A62], [A39], [A23]  

Terminology difference [A67] [In9], [In10], [In13] 

Unclear requirements [A21]  

Poor behavior [A21]  
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Contradiction/negation in 

commitment 

 [In6(a)], [In6(b)] 

Different working days  [In3(b)], [In3(c)] 

Unwilling to believe at others  [In4(b)], [In2(c)] 

Lack of interpersonal relations [A75] [In5(b)], [In8] 

            

6.2.2 Recommendation 2:”Establish a appropriate communication 

infrastructure/ model” 
 

This practice is helpful in establishing trust among distributed teams in order to resolve 

uncertainty or unpredictability in communication. Proper communication infrastructure also is 

needed in order to reduce lack of face to face meeting. The appropriate communication 

infrastructure increases the quality of the communication as it reduces misunderstanding and 

increases the cohesiveness among distributed teams. 

     

Table 55: Risks identified in literature and interviews for Recommendation 2 
Risks Literature References Industrial References 

Lack of Trust [A20], [A53], [A43], [A2] [In10], [In13] 

Lack of face to face meeting [A74], [A53], [A46]  

Delay in Response 

 

[A20], [A53], [A43]  

fear of losing  job [A74]  

fear to express feelings (in foreign 

language) 

[A49]  

Lack of mutual understanding [A53], [A20]  

No frequent feedback exchange [A49]  

Lack of cohesiveness [A53]  

Lack of synchronous 

communication 

[A90], [A74], [A53], [A46], [A43] [In8] 

It is difficult to ensure that proper 

knowledge is transfer at remote site 

[A49] [In2(b)] 

Unwilling/unable  to share 

knowledge / best practices 

[A49], [A24] [In2(a)], [In2(b)] 

Lack of informal communication [A90], [A24], [A74], [A53], [A38] [In10], [In13] 

Terminology difference [A53]  

Uncertainty in communication [A20]  

 

6.2.3 Recommendation 3: “Promote socialization among team members 

from the start of the project” 
 

Socialization at the start of the project, when team members are introduced with each other, 

increases the effective communication among distributed teams. Socialization among distributed 

teams increases cohesiveness which increases informal communication. It also increases trust 

among distributed teams so that they properly coordinate with each other and the interpersonal 

relation among teams also increased. 

 

Table 56: Risks identified in literature and interviews for Recommendation 3 
Risks Literature References Industrial References 

Lack of Trust [A77], [A53],[A35] [In8], [In9] 

Delay in Response 

 

[A77]  

Lack of cultural awareness [A68], [A62] [In5(b)] 

Lack of interpersonal relationship [A68] [In4(b)], [In5(b)], [In1(a)] 
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Lack of mutual understanding [A53]  

No frequent feedback exchange [A77]  

Lack of cohesiveness [A71], [A62]  

Communication is use as weapon to 

attack remote colleagues 

[A71]  

Unwilling to believe on others  [In4(b)] 

Lack of group awareness  [In1(a)] 

Lack of informal communication [A68] [In5(b)] 

Information hiding  [In4(a)] 

unwilling/unable  to share 

knowledge / best practices 

 [In4(a)], [In4(b)] 

 

6.2.4 Recommendation 4: “Encourage the use of effective communication 

tools and techniques frequently in practice” 
 

In order to increase communication among distributed team members, frequent use of effective 

communication tools and techniques should to be encouraged. The synchronous communication 

among team members increase even if there is less overlap among distributed teams. Teams at 

remote sites share their knowledge, practices and socialize with each other which increase 

informal communication that results in improved trust among distributed teams. The need of 

face to face communication reduces because of frequent communication through effective 

communication tools. This practice is also helpful when there is cultural or language diversity. 

Trust among distributed teams increases because of increase in synchronous communication.  

 

Table 57: Risks identified in literature and interviews for Recommendation 4 
Risks Literature References Industrial References 

Lack of Trust [A56], [A13], [A53]  

Delay in Response 

 

[A52], [A47], [A56] [In10] 

Lack of cultural awareness [A13]  

Lack of  Native/Business language 

skills 

[A13], [A16], [A3] [In13] 

Lack of mutual understanding [A28]  

Lack of cohesiveness [A52], [A71], [A53], [A26]  

Lack of informal communication [A90], [A3], [A39], [A53]  

Dependencies on ICTs(information 

and communication tools) 

[A39]  

Lack  of ability and training [A10]  

Lack of face to face meeting [A6], [A28], [A83], [A13], 

[A29],[A53], [A26]  

 

Communication frequency  reduced [A52], [A28]  

Lack of synchronous 

communication 

[A90], [A83] [In11(b)] 

unwilling/unable  to share 

knowledge / best practices 

[A73]  

Unclear requirements [A73]  

Communication Overhead [A73]  

 

6.2.5 Recommendation 5:” Frequent travel to remote site will help for 

building the trust” 
 

Frequent travel to remote teams, especially when teams are geographical dispersed, is for mutual 

understanding among distributed teams. Due to increase in mutual adjustment, not only quality 

of the communication improves but also the trust among distributed team members increases. 
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Table 58: Risks identified in literature and interviews for Recommendation 5 
Risks Literature References Industrial References 

Lack of Trust [A70], [A53], [A42], [A38]  [In4(a)] 

Lack of mutual understanding  [In2(a)] 

Lack of cohesiveness [A38]  

Lack of informal communication [A53] [In3(c)] 

Lack of face to face meeting [A62], [A84], [A53], [A28] [In3(b)], [In3(c)], [In2(b)], [In1(a)], 

[In1(b)], [In8], [In12], [In9] 

Unwilling to believe on others  [In4(b)] 

Information hiding  [In4(a)] 

Reduced Quality and Richness in 

Communication 

[A70], [A65]  

Miss communication [A42]  

 

6.2.6 Recommendation 9:” Promote informal communication among 

distributed team members, so teams will be socialize” 
 

Informal communication among distributed teams should be encouraged because it not only 

resolves misunderstanding but is also helpful in sharing knowledge or best practices among 

distributed teams.  Informal communication is helpful in building trust among distributed teams 

as it resolve different types of risks such as lack of mutual understanding, miss communication 

among distributed team members. It also improves socialization and interpersonal relation 

among distributed team.  Informal communication in GSD can be held through synchronous/ 

asynchronous communication channels.  
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Table 59: Risks identified in literature for Recommendation 6 
Risks Literature References Industrial References 

Lack of Trust [A2], [A77], [A53], [A35] [In8], [In9] 

Lack of mutual understanding [A21], [A53]  

Miss communication [A21]  

Unclear requirement [A21]  

Lack of cultural awareness [A21], [A68], [A62] [In5(b)] 

Poor behavior [A21]  

Lack of  Native/Business language 

skills 

[A21]  

Unwilling/unable  to share 

knowledge / best practices 

[A24] [In4(a)], [In4(b)] 

Lack of Informal communication [A24], [A68] [In5(b)] 

Delay in response [A77]  

No frequent feedback exchange [A77]  

Lack of Cohesiveness [A71], [A62]  

Lack of interpersonal relation [A68] [In4(b)], [In5(b)], [In1(a)] 

Communication is use as weapon to 

attack remote colleagues 

 

[A71]  

Unwilling to believe on others  [In4(b)] 

Lack of group awareness  [In1(a)] 

Information hiding  [In4(a)] 

 

6.2.7 Recommendation 8:” Encourage synchronous communication for 

proper coordination” 
 

Synchronous communication should be recommended in order to resolve different risks such as 

lack of mutual understanding, lack of face to face meeting, lack of informal communication, and 

lack of interpersonal relations etc. Distributed team members are usually lack in cohesiveness 

which results in reduction in coordination. Synchronous communication can also be helpful in 

improving the coordination among the team members. 

 

When there is less overlap among distributed teams, synchronous communication especially 

through video communication channel is helpful in sharing more knowledge or practices among 

distributed teams as compared to asynchronous communication channel. Through synchronous 

communication channel, effective communication can be done in a more precise way and the 

delays in communication that comes over due to use of asynchronous communication can be 

avoided. It is recommended to perform either independent tasks or do synchronous 

communication in temporal distances especially when there is urgent need. Synchronous 

communication can be done through, video/voice chat or by phone calls. 

 

Table 60: Risks identified in literature and interviews for Recommendation 7 
Risks Literature References Industrial References 

Lack of Trust [A43], [A15] [In4(a)] 

Lack of mutual understanding [A15] [In4(b)] 

Lack of face to face meeting [A67] [In4(b)], [In10] 

Delay in Response [A43], [A58]  

Lack of informal communication [A15]  

Lack of interpersonal relationships  [In4(b)] 

Unwilling/unable  to share 

knowledge / best practices 

 [In4(b)] 

Lack of Synchronous 

communication 

[A67], [A58], [A46] [In7], [In11(a)], [In8], [In12] 

Communication frequency  reduced [A38], [A11] [In13] 
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Lack of group awareness [A67]  

Reduced Quality and Richness in 

Communication 

[A59]  

No frequent feedback exchange [A38]  

communication effort increase  [In6(b)] 

Contradiction/negation  in 

commitment 

 [In6(a)] 

 
 

6.2.8 Recommendation 7:” Encourage video conferencing during project 

specially when due to traveling cost, face to face is difficult” 
 

In order to build trust among distributed teams, which are having geographical distance among 

each other, video conferences during project should be used. This not only reduces the need of 

face to face meeting but also helps in generating trust among distributed teams. Synchronous 

communication is useful to resolve conflicts among distributed teams which increases trust 

among distributed teams. Sometimes even voice communication is not helpful to resolve 

conflicts or misunderstanding among distributed teams. In such cases, video conferences are 

helpful in resolving the need of face to face meeting which is essential for building the trust as 

well as it improves the sense of teamness.  

 

Table 61: Risks identified in literature and interviews for Recommendation 8 
Risks Literature References Industrial References 

Lack of Trust [A43]  

Lack of mutual understanding [A23]  

Lack of face to face meeting [A39], [A19], [A23]  [In2(b)], [In13]  

Communication frequency  reduced [A39]  

Lack of Synchronous 

communication 

[A23]  

Lack of informal communication [A23]  

 

6.2.9 Recommendation 6:” Arrange Kickoff via video or voice 

communication among distributed team members or traveling to 

remote site will increase team moral at remote site as well as in term 

of understanding requirement clearly” 
 

In order to save cost, organizations have shifted their development activities to the low labor cost 

countries. Due to this geographical distance, it is difficult for team members to meet with each 

other. Traveling cost on the other hand is quite expensive, so the lack in face to face meeting 

occurs. As a result, requirements are misinterpret especially when teams at remote sites don‟t 

have the same native language. It is recommended to have kickoff meeting in order to resolve 

conflicts among distributed teams which are geographically dispersed or having cultural 

diversity among each other.  

 

Lack of face to face meeting is the main reason behind the lacking of trust among distributed 

teams. So it is better to use videos in communication or to travel to remote sites regularly. If the 

regular traveling seems costly or time taken then regular video communications is 

recommended. It is recommended to have kickoff meetings via video conference or by travelling 

to remote site in order to demonstrate requirements. This not only reduces the need of face to 

face meetings but also increase the trust among distributed teams. 
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Table 62: Risks identified in literature and interviews for Recommendation 9 
Risks Literature References Industrial References 

Lack of Trust [A3] [In8] 

Lack of mutual understanding [A19]  

Lack of face to face meeting [A23], [A50], [A67] [In4(b)], [In8] 

Miss communication [A21]  

Unclear requirement  [In1(a)] 

Lack of cultural awareness [A21]  

Lack of  Native/Business language 

skills 

[A19]  

Terminology Difference [A3], [A67]  

Limited  experience with GSD 

environment 

[A69]  

Ensure that information regarding 

changes in requirements distributed 

among remote team properly 

[A69]  

Lack of interpersonal relationships  [In3(a)] 

Unwilling/unable  to share 

knowledge / best practices 

 [In4(a)] 

Lack of Synchronous 

communication 

[A3]  

 

6.2.10 Recommendation 10:” Encourage direct communication or pair to 

pair links among team members” 
 

Rigid communication hierarchy increases the delay in response due to communication flow that 

reduces the effectiveness of communication. In complex hierarchy there is no informal 

communication among distributed teams, so misunderstandings occur which lead to losing of 

trust among distributed teams.  

 

Table 63: Risks identified in literature for Recommendation 10 
Risks Literature References Industrial References 

Lack of Trust [A77], [A15]  

Lack of mutual understanding [A67] [In6(a)] 

Lack of  Native/Business language skills [A67]  

Lack of Informal communication [A15]  

Delay in response [A77]  

Lack of Cohesiveness [A31]  

communication effort increase [A31] [In6(a)] 

Reduced Quality and Richness in Communication [A65]  

No frequent feedback exchange [A77]  

lack of domain knowledge [A67]  

 

6.2.11 Recommendation 11:” Apply agile practices such scrum (daily and 

schedule meetings etc) in order to frequently communicate and get 

benefits from its short iterations and early feedback” 
 

Agile practices should be encouraged due to their enhanced frequent communication among 

distributed teams such as daily, schedule and sprint meetings. Frequent communication is 

encouraged in agile practices for in order to resolve conflicts and to get regular feedbacks. 

Through agile practices (daily and schedule meetings), the lack of visibility of remote sites 

reduces which results effective communication. 
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In agile practices, daily or schedule meetings are encouraged in order to check project status to 

resolve misunderstandings and problems can be seen earlier and resolve quickly in order to 

deliver project at time. Thus by applying agile practices trust among distributed teams increase. 

 

Table 64: Risks identified in literature for Recommendation 11 
Risks Literature References Industrial References 

Lack of Trust [A56] [In4(a)], [In11(a)], [In11(b)]  

Lack of mutual understanding [A23], [A48], [A3] [In5(b)], [In3(b)], [In3(a)]]  

Lack of face to face meeting [A83], [A23], [A59], [A88]   

Lack of cultural awareness [A48] [In5(b)] 

Terminology Difference [A59], [A3] [In10], [In13] 

Lack of interpersonal relationships  [In5(b)], [In8] 

Unwilling/unable  to share 

knowledge / best practices 

 [In4(a)] 

Lack of Synchronous 

communication 

[A83], [A3], [A23] [In8], [In12] 

Lack  of ability and training [A3]  

Reduced Quality and Richness in 

Communication 

[A48] [In13] 

No frequent feedback exchange [A70], [A59] [In5(b)], [In8], [In13], [In10]  

Lack of informal communication [A3], [A23] [In4(a)] 

Unable to establish Video 

Conferencing 

[A70]  

Lack of cohesiveness  [In3(a)] 

Limited Availability of remote 

team members 

 [In3(a)] 

 

6.2.12 Recommendation 12:” Encourage team building activities” 
 

Team building activities should be encouraged, in order to resolve conflicts or 

misunderstandings due to language or cultural diversity. These team building activities not only 

enhance good relationship among distributed teams but also increase the sense of cohesiveness 

among distributed team members which increase the trust in distributed teams. In this way they 

coordinate and communicate effectively. 

 

Table 65: Risks identified in literature for Recommendation 12 
Risks Literature References Industrial References 

Lack of Trust [A70], [A41], [A53], [A51], [A38]  [In8], [In9] 

Lack of mutual understanding [A38], [A53], [A70]  [In10] 

Lack of cultural awareness [A62], [A41]  

Lack of interpersonal relationships  [In8] 

Lack of Synchronous 

communication 

[A53]  

Reduced Quality and Richness in 

Communication 

[A70] [In13] 

No frequent feedback exchange [A70]  

Lack of informal communication [A53] [In10] 

Unable to establish Video 

Conferencing 

[A70]  

Lack of cohesiveness [A38], [A53], [A41]   

Delay in response [A53]  

Lack of  Native/Business language 

skills 

[A41]  

Lack of group awareness [A51]  

Un-satisfaction [A51]  
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Lack of team sprit [A41]  

Communication frequency reduce  [In13] 

 

6.2.13 Recommendation 13:” Encourage training of remote team members 

in orders to build effective communication” 
 

Training programs should be encouraged in order to resolve different types of conflicts among 

distributed teams who have language, cultural or terminology differences. Language or cultural 

training not only increases communication frequency but also improves mutual understanding 

among distributed teams and also increases informal communication. Informal communication 

improves the quality of communication and also helps the team members to socialize with each 

other which help in building mutual understanding and trust. Training the personals to improve 

domain knowledge not only increases the quality of the product but also team members will be 

able to complete the tasks within the time frame. 

 

Table 66: Risks identified in literature for Recommendation 13 
Risks Literature References Industrial References 

Lack of Trust [A5]  

Lack of mutual understanding [A29]  

Lack of cultural awareness [A33], [A10], [A1], [A5]  [In4(a)], [In4(b)] 

information hiding [A18]  

Lack of common Accent [A6], [A1]  

Lack  of ability and training [A10]  

Lack of  Native/Business language 

skills 

[A75], [A1], [A35]   

 

6.2.14 Recommendation 14:” Promote the awareness of remote team 

cultural” 
 

Cultural awareness among distributed teams is helpful in order to resolve terminology 

differences and misunderstanding among team members. Understating of other working style of 

remote teams helps in understanding of the culture and in long run, it improves the trust building 

among the team. 

 

Table 67: Risks identified in literature for Recommendation 14 
Risks Literature References Industrial References 

Lack of Trust  [In11(a)] 

Lack of mutual understanding [A20]  

Lack of cultural awareness [A20], [A39] [In4(b)], [In5(a)], [In1(b)], [In1(a)], 

[In11(a)], [In8], [In12], [In9], 

[In10], [In13] 

No frequent feedback exchange  [In11(b)] 

Lack of  Native/Business language 

skills 

[A75]  

Unwilling to believe on others [A20]  

Terminology difference [A74], [A53] [In9], [In13] 

Unclear Requirements [A73]  
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6.2.15 Recommendation 15:” Ensure your identity or introduce yourself 

with distributed team members from the start of the project. This will 

increase trust loyalty and faith” 
 

It is recommended to ensure your identity or introduce yourself to distributed team members. In 

this way team members become familiar with each other which increase the cohesiveness among 

them. Informal communication among distributed teams not only increases by ensuring your 

identity to remote site but also improves interpersonal relationship and socialization among 

distributed team members.  

 

Table 68: Risks identified in literature for Recommendation 15 
Risks Literature References Industrial References 

Lack of Trust [A15]  

Lack of mutual understanding [A37]  

Lack of cultural awareness [A21]  

Lack of interpersonal relationships  [In1(a)], [In3(b)], [In3(a)]  

Limited Availability of remote 

team members 

 [In2(a)] 

Miss communication [A21]  

Poor behavior [A8]  

unwilling/unable  to share 

knowledge / best practices 

[A49]  

Lack of  Native/Business language 

skills 

[A49]  

Lack of group awareness  [In1(a)] 

Communication frequency reduce [A26]  

Dependencies on ICTs(information 

and communication tools) 

[A37]  

Hiding Identity [A37]  

Lack of face to face meeting [A26]  

It is quite difficult to ensure that 

proper knowledge transfer at 

remote site 

[A49] [In2(b)] 

 

6.2.16 Recommendation 16:” Promote text based communication when 

technical persons or different language skill persons communicate 

with each other” 
 

In order to resolve language difference, it is recommended to promote text based written 

communication in practice. Due to language barrier, people hesitate to communicate; they even 

feel fear to explain themselves in foreign language. This leads to misunderstanding among 

distributed team members. Due to language barrier, communication frequency is very low but 

also team members are not socialized because of fear to express feelings in foreign language. So 

written communication is best suited in different language persons 

 

 Misunderstanding can also be happens among technical person having same native language 

because of describing different technical aspects. Thus written communication not only reduces 

misunderstanding among team members that arises due to language difference but also helps in 

clear understanding of technical terms.  
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Table 69: Risks identified in literature for Recommendation 16 
Risks Literature References 

Lack of Trust [A53] 

Lack of mutual understanding [A17] 

Lack of cultural awareness [A69] 

fear to express feelings (in foreign 

language) 

[A17], [A14] 

Lack of  Native/Business language 

skills 

[A17], [A14], [A11] 

Communication frequency reduce [A11], [A17] 

 

6.2.17 Recommendation 17:” Encourage the use of common language in 

practice i.e. English” 
 

As described, language barrier is one of the major problems in GSD, so it is recommended to use 

common language in practice. This will resolve misunderstanding among distributed teams and 

misinterpretation of requirements. Misinterpretation can cause loss of some important 

information that reduces the quality of the product, so it is better to use common language or 

special terminology dictionary [129].  

 

Table 70: Risks identified in literature for Recommendation 17 
Risks Literature References Industrial References 

fear to express feelings (in foreign 

language) 

[A9]  

unwilling/unable  to share 

knowledge / best practices 

[A9]  

Lack of informal communication [A68] [In1(a)], [In1(b)] 

Lack of  Native/Business language 

skills 

[A9], [A5], [A54] [In2(b)], [In1(b)], [In1(a)], [In8], 

[In9], [In10] 

 

6.2.18 Recommendation 18:” Shifting of working hours or stay available as 

much as possible” 
Shifting of working hours in order to increase overlap among distributed teams is a solution only 

when feasible. Due to increase overlap time by shifting of working hours, team members at 

remote sites can perform synchronous communication, thus informal communication among 

distributed teams increase. 

 

Stay available as much as possible should also be encouraged in order to resolve delay in 

communication. It will also increase mutual understanding among distributed teams which will 

not only build but also maintain trust among distributed teams 

 

Table 71: Risks identified in literature for Recommendation 18 
Risks Literature References Industrial References 

Lack of Synchronous 

communication 

[A61], [A58], [A42]   

unwilling/unable  to share 

knowledge / best practices 

[A42]  

No frequent feedback exchange [A61], [A38]  [In5(b)], [In10], [In13]  

Lack of cohesiveness   

Delay in response [A58] [In4(a)], [In4(b)], [In6(a)], [In6(b)], 

[In11(a)], [In11(b)], [In8], [In10] , 

[In7], [In2(a)], [In8] 

Limited Availability of remote [A61] [In2(b)], [In11(a)], [In12], [In1(b)], 
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team members [In1(a)] 

Communication frequency reduce [A38] [In13] 

Different Working days  [In3(a)] 

 

6.2.19 Recommendation 19:” Requirement should be properly document 

(such as unified approach of requirement engineering) in order to 

resolving the later conflicts and misunderstandings” 
 

In order to avoid misunderstandings or conflicts among distributed team members due to unclear 

requirements, it is recommended to document the requirements in Software Requirements 

Specification (SRS).  Proper documentation also encourages team members to ensure that 

requirements are properly interpreted especially when there is language or cultural barrier among 

distributed teams.  

 

Table 72:  Risks identified in literature for Recommendation 19 
Risks Literature References Industrial References 

Lack of mutual understanding [A25], [A23]  

Unclear Requirements  [In1(a)], [In1(b)] 

Lack of Synchronous 

communication 

 [In5(a)] 

No frequent feedback exchange [A25]  

Lack of informal communication  [In3(c)] 

Lack of  Native/Business language 

skills 

 [In5(a)], [In8], [In9] 

Limited Availability of remote 

team members 

 [In5(a)] 

It is difficult to ensure that proper 

knowledge is transfer at remote site 

 [In3(c)] 

 

6.2.20 Recommendation 20:” Encourage proof of communication (POC) in 

term of commitment which include cost time and all the require 

things. This will help by any type of hurdle or problems occur in 

future” 
 

Proof of communication is helpful in term of tracing the communication which resolves 

misunderstanding or conflicts and contradictions or negation of commitment. POC is also 

helpful in ensuring that proper knowledge has been transferred to remote sites.  

 

POC is also the evidence of communication so that everyone has to meet the certain 

commitments in order to prevent different issues in future.  

 

Table 73: Risks identified in literature for Recommendation 20 
Risks Literature References Industrial References 

Lack of mutual understanding  [In5(b)], [In3(b)], [In3(a)], [In13]  

unwilling/unable  to share 

knowledge / best practices 

[A9], [A49]  

fear to express feelings (in foreign 

language) 

[A14], [A9]  

Lack of informal communication  [In3(c)] 

Lack of  Native/Business language 

skills 

[A14], [A9]  

Contradiction/negation  in  [In2(a)], [In6(a)], [In13] 
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commitment 

It is difficult to ensure that proper 

knowledge is transfer at remote site 

[A49]  

 

6.2.21 Recommendation 21:” Appoint a liaison” 
 

In order to resolve different communication issues such as language/cultural diversity, lack of 

mutual understanding and domain knowledge, appointing a liaison or steering group is 

recommended. Steering groups or liaisons work as a communication mediators (Beach-head) 

between contractor and supplier [119]. These communication mediators not only resolve the 

language and cultural diversity but also remove ambiguities in requirements. It is recommended 

that steering group needs to have proper knowledge or understanding of both contractor and 

supplier so to mediate communication properly. 

 

Table 74: Risks identified in literature for Recommendation 21 
Risks Literature References Industrial References 

Lack of mutual understanding [A19], [A50]  

Lack of cultural awareness [A50] [In12] 

Lack of domain knowledge [A32]  

Lack of Synchronous 

communication 

[A57]  

Lack of  Native/Business language 

skills 

[A57], [A50], [A32]  

Lack of group awareness   

It is difficult to ensure that proper 

knowledge is transfer at remote site 

[A65]  

 

6.2.22 Recommendation 22:” Encourage communication in terms of 

“problem resolution” “cognitive synchronization, “development” and 

"conflict resolve" ” 
 

According to Cherry et al. [28], these terms are defined as 

 “Cognitive synchronization [28]” is the concept of exchanging information to ensure 

that same knowledge has been shared between two teams. 

 “Problem resolution” is the concept where two or more developers have knowledge 

about the problem existence and try several approaches to resolve the problem 

 “Development” is the process of contributing to one another for developing new 

features. 

 “Conflict resolution” is the process of resolving difference of opinion through 

discussions 

 

It is difficult to share proper knowledge or practices to remote sites because of different reasons 

for instance lack of face to face meeting. It is recommended to encourage communication among 

distributed team members in term of resolving conflicts or misunderstanding which will increase 

the cognitive synchronization. Informal communication should also be improved among 

distributed team which will not only increase sense of teamness but also enhance the 

interpersonal relation among distributed team members.  

 

Table 75: Risks identified in literature for Recommendation 22 
Risks Literature References Industrial References 

unwilling/unable  to share [A24]  



  134 

knowledge / best practices 

Lack of informal communication [A24]  

Lack of cohesiveness  [In3(a)] 

 

6.2.23 Recommendation 23:” Ensure the proper knowledge management 

practices and sharing of best practices among distributed teams” 
 

It is encouraged to share proper knowledge or best practices among distributed teams. Sharing of 

knowledge or practices in distributed teams is difficult because of different factors such as fear 

of losing job, cultural diversity. Team members not trust on each other because of lack of 

informal communication among distributed teams.  

 

In order to share best practices among distributed teams it is recommended to ensure proper 

knowledge management activities in distributed team. This not only increases mutual adjustment 

among distributed teams but also increases the communication frequency which increases the 

trust among distributed teams. 

 

Table 76: Risks identified in literature for Recommendation 23 
Risks Literature References Industrial References 

Lack of Trust [A15], [A38]  

Lack of mutual understanding [A38], [A15]  

Lack of cultural awareness [A34]  

unwilling/unable  to share 

knowledge / best practices 

[A15] [In1(b)] 

Fear of losing jobs [A83]  

Lack of informal communication [A15], [A38]  

Lack of  Native/Business language 

skills 

[A34]  

Miss communication [A27]  

Communication frequency reduce   

No frequent feedback exchange [A38]  

 

6.2.24 Recommendation 24:” Apply Agile XP pair programming reduce 

socio-cultural” 
 

In pair programming, two programmers work together as a driver and navigator, where driver is 

the person who develops the code and navigator reviews it [14]. This practice is encouraged in 

GSD with the help of groupware tools such as desktop sharing, screen sharing tools so that not 

only team productivity increase but also transferring of knowledge and best practices increase. 

XP pair programming is also helpful in not only enhancing code quality but also in identification 

of problems at early stages. 

 

Table 77: Risks identified in literature for Recommendation 24 
Risks Literature References 

Lack of mutual understanding [A53], [A59] 

No frequent feedback exchange [A88], [A51] 

Lack of  Native/Business language skills [A59] 

Un-satisfaction [A51] 

Terminology difference [A53] 
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6.2.25 Recommendation 25:” Encourage standards or templates in order to 

build common cultural society in the organizations when distributed 

teams are dependent on each other” 
 

In order to minimize the problems that can occur during integration phase, there is a need to 

develop some standards or templates that can be followed by distributed team members for 

building common cultural society. This practice not only resolves uncertainty in communication 

but also minimizes the delays in project resolution which in the long run helps in building and 

maintaining trust among distributed teams. 

 

Table 78: Risks identified in literature for Recommendation 25 
Risks Literature References Industrial References 

Lack of Trust [A20]  

Lack of cultural awareness [A41], [A20] [In2(b)], [In2(c)], [In11(a)], 

[In11(b)], [In8]  

Uncertainty in communication [A20]  

Unwilling to believe on others [A20] [In2(c)] 

Lack of  Native/Business language 

skills 

[A41]  

fear to express feelings (in foreign 

language) 

[A9]  

 

6.2.26 Recommendation 26:” Encourage or motivate version control 

(repository) among distributed sites” 
 

Version control (repository) tools should be encouraged in term of coordination and 

collaboration. Version control tools (repository) are not only helpful in order to improve the 

efficiency of communication but also reduce the loss of data during transfer. They are also 

helpful in resolving in delays of response among distributed teams who having task 

dependencies among one another. 

 

Table 79:  Risks identified in literature for Recommendation 26 
Risks Literature References Industrial References 

Lack of mutual understanding [A30]  

Communication bandwidth [A30]  

No frequent feedback exchange [A30]  

Lack of informal communication  [In9], [In13] 

Lack of cohesiveness  [In13], [In3(a)], [In3(b)] 

Loss of data during transfer  [In3(a)] 

 

6.2.27 Recommendation 27:” Encourage staff exchange” 
In order to resolve different types of risks such as lack of mutual understanding, lack of domain 

knowledge etc. staff exchanging or traveling to remote site should be encouraged. This not only 

reduces the need of face to face meeting but is also helpful in resolving the conflicts among 

distributed teams that have cultural diversity among each other. Staff exchange is also helpful in 

terms of resolving conflicts when there are task dependencies among distributed teams. 

 

Table 80: Risks identified in literature for Recommendation 27 
Risks Literature References 

Lack of Trust [A2] 

Lack of mutual understanding [A28] 
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Lack of cultural awareness [A84] 

Lack of face to face meeting [A29], [A2], [A28] 

Lack of domain knowledge [A2] 

 

6.2.28 Recommendation 28:” Promote groupware application tools” 
 

The use of groupware applications such as (voice/video conference tools, Microsoft exchange, 

project management tools, dropbox, mendeley etc) should be promoted. Groupware applications 

are not only helpful in order to build synchronous communication among distributed team 

members but also help in building trust and increasing the cohesiveness among distributed team 

members to work on same application e.g. “Google docs”.  

 

Table 81: Risks identified in literature for Recommendation 28 
Risks Literature References 

Lack of Trust [A56], [A43] 

Lack of cultural awareness [A56] 

Lack of Synchronous 

communication 

[A43] 

Information hiding [A31] 

Lack of cohesiveness [A56], [A31] 

 

6.2.29 Recommendation 29:” Encourage the selection/use of effective 

communication medium at right time and motivate team members to 

share necessary documents among each other when required” 
 

In distributed settings, availability of right communication medium at right time is a big issue 

especially when the overlap time is very less. It is recommended that distributed teams should 

need to be encouraged to select and use the right communication medium at right time. Selection 

of right medium at right time is important for building and maintaining trust among distributed 

teams. For instance, whenever there is need of face to face meetings, video conferencing media 

should be used. If face to face need is not fulfilled by selection and use of video communication 

then traveling to remote site should be encouraged. Similarly, whenever distributed teams have 

less overlapping hours then synchronous communication should be used instead of totally 

relying on asynchronous communication. This will help in more effective communication in less 

time. Text communication should be encouraged when there is language diversity between 

distributed teams. 

 

Table 82: Risks identified in literature for Recommendation 29 
Risks Literature References Industrial References 

Lack of Trust [A35]  

Lack of Synchronous 

communication 

 [In5(a)], [In11(b)] 

unwilling/unable  to share 

knowledge / best practices 

[A9] [In1(b)] 

Lack of face to face meeting [A29] 

 

 

Limited Availability of remote 

team members 

 [In5(a)] 

communication media availability  [In6(b)] 
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6.3 Validity threats 
 

There are several validity threats that can affect the outcome of our study. Account of those 

threats has been discussed in following sections. 

6.3.1 Internal validity threats 
 

According to Wohlin et al [145], internal validity can be defined as  

 

“Threats to internal validity are influences that can affect the 

independent variable with respect to causality, without the researcher‟s 

knowledge. Thus they threat the conclusion about the causal relationship 

between treatment and outcome” 

 

Thus, the purpose of internal validity is to ensure that researchers are drawing valid conclusion 

on the basis of collected data of the study [145].  

 

All the relevant empirical studies were identified from 11 different Electronic Data Sources 

(EDS) [27]. “Quasi-Gold Standard” (QGS) was applied in order to purify the search strategy.  All the 

steps of Tollgate method [3] were followed and 88 articles were chosen from 10901 articles.  As 

grey literature wasn‟t included while conduction review, so there was a chance of missing or 

overlooking some relevant studies that might have been important for our studies. In order to 

resolve threat of missing any of the risks, or practices to mitigate certain risks, “Manual and 

Automated Search Strategy Purifications” is done, as described by Zhang et al [27, 151]. A pilot 

data extraction and kappa statistics [49] to find the agreement level between group members 

which showed (0.33) level of agreement that is fair agreement according to Landis and Koch 

[84], close to poor agreement.  

 

We also did not include the articles that were not fully available, so there may be some chance of 

missing some interesting findings. 

 

Several meeting and discussion were conducted for improving the level of agreement. A second 

pilot data extraction was conducted in order to find the level of agreement and after applying 

Kappa statistics, the level of agreement increases to approx .7 that time which is Substantial. In 

this way it was tried to minimize the risk of missing of any relevant study. The actual data 

extraction form was developed later through the consistent changes by the two group members, 

given in “9.1.1 Data Extraction Form”. 

 

Grounded theory was used to synthesize the data which was gathered from SLR and interviews. 

Usually, grounded theory is used for the analysis of data where human are main subject of the 

study e.g. interview [26]. Study [26] did not describe anything that grounded theory can be 

implicated for analyzing the literature review, Thus it was threat to use GT for analyzing the 

literature review that was done in this thesis. The main objective of grounded theory is to 

produce results that are drawn from the collected data. Secondly, it provides points for guidance 

to enhance the understanding for action in an exact research study area [138]. 

 

However, Hutchinson [72] motivated to use grounded theory to analysis SLR results. This 

resolved the validity threat. Thus we have used this grounded theory to analysis both SLR results 

and interview results.  
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In order to avoid any chance of missing out any risks or practices in interviews, all 

questionnaires were developed according to the settings and situations of the interviewees 

companies. The main purpose of the questions was to gather communication risks, their causes, 

effects and best practices to mitigate those risks in GSD, so questions were related to the 

communications in GSD settings. No personal questions were asked as they are not related to the 

communication risks and the best practices to resolve them. All the interviews were transcript. 

The transcription of interviews were performed on the bases of recorded data and written 

documents. The transcriptions were then sent to related interviewee for validation. It should be 

noted that interview transcriptions were not added in this thesis report because of confidentiality 

and being large in numbers however few sample transcripts are added in section 9.3.4.  

 

6.3.2 External Validity Threats 
Generalization of the study results across the population of persons, settings and time is known 

as external validity [34, 145].  

 

Population Validity: 22 interviews from 13 different organizations were conducted in order to 

cover broader range of population. These interviews were conducted from the organizations in 

Europe, America, and Asia etc. in order to gather data from different nations, cultural, 

background, languages and also from the team members that are located at different time zones. 

Thus all the interviews support generalization of the results. 

 

Interviewee responsibilities: All the interviewees have been discussed in section “5.3 

Interviewing”. They possessed different cultural and language skills, so there may occur 

misperception in answers. Some conflictions occur in term of understanding of different cultural 

personals for example one of the interviewee said common language need to be English because 

everyone knows English at least. Another said that we have no problem in language, while he 

said in answering of other question, English is compulsory.  

 

We may miss some important information because of not interviewing the customers, as we 

considered only supplier organizations personnel. Customers play the key role in term of 

requirement elicitation, requirement specification and requirement verification with delivered 

sprint or product. Thus to consider customers companies personnel which are responsible for the 

communication would be helpful in term of adding more risks or practices. 
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7 CONCLUSION 
In this study, communication risks, their causes, effects and best practices to mitigate the risks in 

GSD has been discussed. Results were drawn from both state of the art (SLR) and state of the 

practice (Industrial interviews) to find out the risks and their mitigation strategies. In first phase 

of the study, SLR was conducted that provided the base for the interview questionnaires. 

Industrial interviews were conducted in the second phase. The main purpose behind first two 

phases is to gather all the communication risks, their causes, effects and their mitigation 

practices. After these two phases grounded theory and qualitative analysis approaches were used 

for analysis. At the end, based on the analysis, some recommendations were suggested that 

might be helpful in mitigating those risks. 

 

Risks, causes, effects and mitigation practices from state of the art and state of the practice were 

applied in graphs. At the end, in section “9.4.1 Comparative Analysis”, total of 47 risks, 45 their 

causes, 39 effects and 65 practices were presented in tabular form.  

7.1 Revisiting Research Questions 

7.1.1 RQ 1 & RQ2: 
RQ1: 

What are the communication risks in Globally distributed development projects and 

their causes and effects? 

RQ2: 

What are the best practices reported to mitigate these risks? 

 

In order to answer these questions (communication risks in GSD and best practices to mitigate 

risks), SLR was conducted. Guidelines by Kitchenham et al [78] were followed for gathering all 

communication risks, their causes, effects and practices to mitigate each risk. Grounded theory 

was applied for analysis of the gathered data from literature. Finally total 44 risks, 44 causes and 

38 effects have been identified that are listed in sections “ 4.2.2.1 List of Risks Identified in 

literature”, “4.2.2.2 List of Causes”, and “4.2.2.3 List of Effects” respectively. 

 

The identified risks, their causes and effects are mapped in sections “4.2.3 Risks and their 

Causes”, “4.2.4 Risks and their Effects”, which clearly answered the RQ1. In order to answer the 

RQ2, total 63 best practices have been identified that are listed in section “4.2.2.4 List of 

practices identified”. These practices are also mapped with risks in section “4.2.5 Risks and their 

Practices”, which clearly answered the research question 2. Section “4.2.6 Risks their cause, 

effects and their mitigation strategies (practices)” mapped the causes, effects and practices with 

respect to each risk.  Table 83 shows the 10 most cited risks and best practices reported in 

literature. 

 

7.1.2 RQ3 & RQ3.1: 
RQ3: 

What are the communication risks in globally distributed development being faced by 

industries? 

RQ3.1 

Which practices are currently being applied in industry to overcome these 

communication risks? 
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The risks, causes, effects and practices identified in literature were used as a base for the 

interview questionnaire. The target population for the interview was different organizational 

experts who have at-least 3 years of experience in GSD and are currently involved in GSD. The 

detail description of the interviewees have been described in section “5.3 Interviewing”.  Seven 

stages of interview investigation by Kvale [83] were followed in order to gather the quality 

results from industry interviews.  Grounded theory was applied in order to analysis the gathered 

data from each interview. Finally, from 22 interviews conducted from 13 different organizations, 

27 risks, 22 causes, 19 effects and 39 practices to mitigate communication risks were identified 

that are listed in sections “ 5.6.2.1.1 List of Risks Identified in industries”, “ 5.6.2.1.2 List of 

Causes Identified in industries”, “ 5.6.2.1.3 List of Effects Identified in industries” and “ 

5.6.2.1.4 List of practices Identified in industries” respectively.  

 

The identified risks, causes, effects and their mitigation practices are mapped in sections “5.6.2.2 

RISKS AND THEIR CAUSES”, “5.6.2.3 RISKS AND THEIR EFFECTS” and “5.6.2.4 RISKS 

THEIR PRACTICES” which clearly answered RQ3 and RQ3.1. Section “5.6.2.5 RISKS THEIR 

CAUSE, EFFECTS and THEIR MITIGATION STRATEGIES” mapped the causes, effects and 

practices with respect to each risk. Table 83 shows the 10 most cited risks and best practices 

identified in industrial interviews. 

 

Table 83:  Most 10 cited Risks and Best Practices in Literature and interviews 
Literature Industry 

Most Identified Risks Best Practices Most Identified Risks Best Practices 

Lack of  Native/Business 

language skills(35 times) 

Encourage frequent 

communications (15 

times) 

Lack of cultural awareness 

(15 times) 

Encourage frequent 

communications (15 

times) 

Lack of face to face (35 

times) 

Encourage the use of 

effective communication 

tools and techniques (14 

times) 

Lack of face to face (12 

times) 

Frequent travel to remote 

site will help for building 

the trust (12 times) 

Lack of cultural awareness 

(29 times) 

Establish a appropriate 

communication 

infrastructure/model (10 

times) 

Lack of mutual 

understanding (11 times) 

Shifting working hours (12 

times) 

Lack of trust (25 times) Encourage synchronous 

communication for proper 

coordination (9 times) 

Delay in Response (10 

times) 

Promote the  awareness of  

remote team cultural (11 

times) 

Lack of mutual 

understanding (24 times) 

Apply agile practices such 

scrum(daily and schedule 

meetings etc ) in order to 

frequently communicate as 

well as  get benefits from  

its short iterations and 

early feedback as well as it 

increase frequent 

deliveries. (8 times) 

Lack of  Native/Business 

language skills (10 times) 

Encourage synchronous 

communication for proper 

coordination (10 times) 

Lack of synchronous 
communication (20 times) 

Encourage training of 
remote teams in order to 
build effective 
communication and 
resolving cultural linguistic 
,behavioral issues (8 
times) 

Lack of trust (9 times) Apply agile practices such 
scrum(daily and schedule 
meetings etc ) in order to 
frequently communicate 
as well as  get benefits 
from  its short iterations 
and early feedback as well 
as it increase frequent 
deliveries. (9 times) 

Lack of informal 
communication (18 times) 

Frequent travel to remote 
site will help for building 
the trust (8 times) 

Limited availability of 
remote team members (8 
times) 

Requirement should be 
properly document (such 
as unified approach of 
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requirement engineering) 
in order to resolving the 
later conflicts and 
misunderstandings (8 
times) 

Unwilling/unable  to share 
knowledge / best practices 
(17 times) 

Motivate employees to 
frequently use 
communication tools in 
practices (6 times) 

lack of informal 
communication (8 times) 

Encourage proof of 
communication (POC) in 
term of commitment 
which include cost time 
and all the require things. 
This will help by any type 
of hurdle or problems 
occur in future (7 times) 

Lack of Cohesiveness (15 
times) 

Encourage team building 
activities (6 times) 

Lack of synchronous 
communication (6 times) 

stay available as much as 
possible (7 times) 

Delay in Response (14 
times) 

Promote socialization 
among team members 
from the start of the 
project (6 times) 

No frequent feedback 
exchange (5 times) 

Promote the use of proper 
communication guidelines 
as well as communication 
styles  in practice (6 times) 

 

7.1.3 RQ4: 
What are the similarities and differences between industrial and literature results in 

terms of communication risks and their mitigation strategies? 

 

Qualitative comparatively analysis [115] was applied to compare the industrial and literature 

results. Out of 44 risks identified in literature, 24 risks were the same as those were identified in 

interview results, 20 were those risks that were only identified in literature but not in industry. 

Total of 27 risks were identified in industrial interviews and only 3 new risks were identified in 

industry that were not identified in systematic literature review. Out of 63 litrature identified 

practices, 37 were same as those were identified in interview. Its means that only 2 new practices 

were identified in industry that were not identified during systematic literature review, whereas 

26 practices that literature discussed were not identified in industries. In section “6.1 

COMPARATIVE ANALYSIS” and section “9.4.1 Comparative Analysis” combine risks, 

causes, effects and practices identified in literature and interviews are clearly described.  

 

7.1.4 RQ5: 
What are the recommendations that can help software organization to avoid or 

mitigate the communication risks? 

 

On the basis of  combine results of both literature and interviews, group members have 

concluded some recomendations in order to mitigate each communication risk in section 6.2 

Recommendations”.  

 

7.2 Future Work 
The results from this exploratory study can be used for future research in the GSD area in 

relation to communication risks and best practices to mitigate the risks. Following topics can be 

potential future of our study. 

 

 

1. Apply the recommendation in real GSD projects 
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For the future research, it will be important to apply the recommendations, suggested in 

this study, in real GSD projects in order to check that to which extend these 

recommendations will mitigate communication risks in industrial setting. Through this 

research, it can also be ensure that why so multiple risks, practices were not identified in 

industrial interviews that exist in literature. 

 

2. Exploring the benefits and challenges of these practices/recommendations. 

 

For future research, it can be important to identify the benefits and challenges of all 

these suggested recommendations. Furthermore it can also be helpful in identification of 

the scenarios where the certain practices should be implemented. The result of this 

future study can be used in the development of scenario base mitigation framework to 

mitigate communication risks in GSD. 

 

 

3. Development of Scenario base mitigation framework to resolve communication risks in 

GSD 

 

In the current study we have defined list of risks, causes, effects and practices to 

mitigate those risks. Some recommendation on the base of results has also been provided. 

The results of this study can be used in industry in order to identification of risks and their 

mitigation planning in GSD. These results cannot be used to work as scenario based 

framework to mitigate risks. There need to prioritize all the recommendations/practices, 

which will helpful in selection of most appropriate practice suited to resolve 

communication risks at certain GSD scenario or situation. 
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9 APPENDIX 

9.1 Appendix Research Methodology 
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9 0 2 2 1 

   
10 2 0 2 1 

   
Total 7 13 20   

   
pj 0.35 0.65     

   

        
Pi Pj p' Pe K 

   
7 1 0.7 0.545 0.34066 

   

9.1.2.1.15 Time zone Differences 

Papers # 1 2 Total Pi 

 

1 … 

1 1 1 2 0 

 

2 Unclear/same 

2 2 0 2 1 
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3 0 2 2 1 

   
4 1 1 2 0 

   
5 0 2 2 1 

   
6 1 1 2 0 

   
7 0 2 2 1 

   
8 2 0 2 1 

   
9 0 2 2 1 

   
10 2 0 2 1 

   
Total 9 11 20   

   
pj 0.45 0.55     

   

        
Pi Pj p' Pe K 

   
7 1 0.7 0.505 0.39394 

   

9.1.2.1.16 Focus of Study 

Papers # 1 2 3 4 Total Pi 1 Collaborative 

1 1 1 0 0 2 0 2  Single Practice(s) 

2 2 0 0 0 2 1 3 Development phase 

3 1 0 0 1 2 0 3 Others 

4 2 0 0 0 2 1 

  5 2 0 0 0 2 1 

  6 2 0 0 0 2 1 

  7 2 0 0 0 2 1 

  8 0 0 2 0 2 1 

  9 0 1 1 0 2 0 

  10 2 0 0 0 2 1 

  Total 14 2 3 1 20   

  pj 0.7 0.1 0.15 0.05     

  

         
Pi Pj p' Pe K 

    7 1 0.7 0.525 0.36842 
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9.1.2.1.17 Success or failure 

Papers 1 2 3 4 5 6 7 Total Pi 1 Clear Success Story 

1 0 2 0 0 0 0 0 2 1 2 

Success of the practice 

described 

2 0 2 0 0 0 0 0 2 1 3 Clear failure Story 

3 0 0 0 0 0 1 1 2 0 4 Failure of practices described 

4 0 2 0 0 0 0 0 2 1 5 

Evidence for GSE-related 

problems 

5 1 1 0 0 0 0 0 2 0 6 Unclear 

6 0 2 0 0 0 0 0 2 1 7 Others 

7 1 1 0 0 0 0 0 2 0 

  8 0 2 0 0 0 0 0 2 1 

  9 0 0 0 0 0 1 1 2 0 

  10 0 2 0 0 0 0 0 2 1 

  Total 2 14 0 0 0 2 2 20   

  Pj 0.1 0.7 0 0 0 0.1 0.1     

  

           
Pi Pj p' Pe K 

      6 1 0.6 0.52 0.16667 

      

9.1.2.1.18 Application domain 

Papers 1 2 3 4 5 6 7 Total Pi 1 Telecom 

1 2 0 0 0 0 0 0 2 1 2 Automotive  

2 0 0 0 0 0 2 0 2 1 3 Web 

3 0 0 0 0 0 1 1 2 0 4 Finance 

4 0 1 1 0 0 0 0 2 0 5 Automation  

5 0 0 0 0 0 0 2 2 1 6 Others 

6 0 0 0 0 0 2 0 2 1 7 Unclear 

7 0 0 0 0 0 2 0 2 1 

  8 0 1 1 0 0 0 0 2 0 

  9 0 0 0 0 0 1 1 2 0 

  10 2 0 0 0 0 0 0 2 1 

  Total 4 2 2 0 0 8 4 20   

  pj 0.2 0.1 0.1 0 0 0.4 0.2     

  

            Pi Pj p' pe K 

       6 1 0.6 0.26 0.45946 

        

9.1.2.2 Summary of Kappa for pilot selection 1  

 
Sir# Methods Sub Methods Kappa Statistic Strength of 

Agreement 

1 Relevance Relevance to SE 0.032 Slight 

2 Relevance Relevance to GSE 0.029 Slight 

3 Empirical 

background 

Main Method 0.259 Fair 

4 Empirical 

background 

Sub Method 0.416 Moderate 

5 Empirical Background 0.701 Substantial 
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background 

6 Empirical 

background 

Subjects of Investigation 1.000 Almost Perfect 

7 Empirical 

background 

Empirical focus  0.167 Slight 

8 GSE Background Collaboration mode 0.344 Fair 

9 GSE Background Number of sites 0.441 Moderate 

10 GSE Background Location of the originator 0.487 Moderate 

11 GSE Background Location of the supplier 0.304 Fair 

13 GSE Background Reason for outsourcing 0.113 Slight 

14 GSE Background Number of Teams 0.167 Slight 

15 GSE Background Project Personnel 0.341 Fair 

16 GSE Background Time zone Difference 0.394 Fair 

17 Study Focus of Study 0.368 Fair 

18 Study Success or Failure 0.167 Slight 

19 Study Application Domain 0.459 Moderate 

     

  Average kappa Statistic 0.325771092 Fair 

 

9.1.2.3 Kappa Statistics after Pilot Selection 2 

9.1.2.3.1 Relevance to SE 

Papers # 1 2 3 Total Pi 

 

1 Highly relevant  

1 0 0 2 2 1 

 

2 Normal 

2 1 1 0 2 0 

 

3 Irrelevant 

3 0 0 2 2 1 

   
4 1 1 0 2 0 

   
5 0 2 0 2 1 

   
6 0 2 0 2 1 

   
7 2 0 0 2 1 

   
8 0 2 0 2 1 

   
9 0 2 0 2 1 

   
10 2 0 0 2 1 

   
Total 6 10 4 20   

   
pj 0.3 0.5 0.2     

   

         
Pi Pj p' pe K 

    8 1 0.8 0.38 0.67742 

    

9.1.2.3.2 Relevance to GSE 

Papers 1 2 3 Total Pi 1 Highly relevant  

1 0 2 0 2 1 2 Normal 

2 2 0 0 2 1 3 Irrelvant 
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3 0 2 0 2 1 

  4 2 0 0 2 1 

  5 0 2 0 2 1 

  6 2 0 0 2 1 

  7 2 0 0 2 1 

  8 1 1 0 2 0 

  9 2 0 0 2 1 

  10 2 0 0 2 1 

  Total 13 7 0 20   

  Pj 0.65 0.35 0     

  

        Pi Pj p' pe K 

   9 1 0.9 0.545 0.78022 

   
9.1.2.3.3 Main Method 

Papers # 1 2 3 4 5 Total Pi 1 Survey 

1 1 1 0 0 0 2 0 2 Case Studies 

2 0 2 0 0 0 2 1 3 Interview 

3 0 2 0 0 0 2 1 4 Control Experiment 

4 0 2 0 0 0 2 1 5 Others 

5 0 0 0 2 0 2 1 

  
6 0 0 0 2 0 2 1 

  
7 0 2 0 0 0 2 1 

  
8 0 2 0 0 0 2 1 

  
9 0 2 0 0 0 2 1 

  
10 0 2 0 0 0 2 1 

  
Total 1 15 0 4 0 20   

  
pj 0.05 0.75 0 0.2 0     

  

          
Pi Pj p' pe K 

     
9 1 0.9 0.605 0.74684 

     

9.1.2.3.4 Sub Method 

Papers # 1 2 3 4 5 Total Pi 1 Survey 

1 0 0 0 2 0 2 1 2 Case Studies 

2 0 0 2 0 0 2 1 3 Interview 

3 2 0 0 0 0 2 1 4 Control Experiment 

4 0 0 2 0 0 2 1 5 Others 

5 0 0 0 2 0 2 1 

  
6 0 0 0 2 0 2 1 

  
7 0 0 2 0 0 2 1 
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8 0 2 0 0 0 2 1 

  
9 0 0 1 0 1 2 0 

  
10 0 0 2 0 0 2 1 

  
Total 2 2 9 6 1 20   

  
pj 0.1 0.1 0.45 0.3 0.05     

  

          
Pi Pj p' pe K 

     9 1 0.9 0.315 0.85401 

     

9.1.2.3.5 Background 

Papers # 1 2 3 Total Pi 1 Laboratory 

1 0 2 0 2 1 2 Industry/Real World 

2 0 2 0 2 1 3 Academia 

3 0 2 0 2 1 

  
4 0 2 0 2 1 

  
5 2 0 0 2 1 

  
6 1 0 1 2 0 

  
7 0 2 0 2 1 

  
8 0 2 0 2 1 

  
9 0 2 0 2 1 

  
10 0 2 0 2 1 

  
Total 3 16 1 20   

  
pj 0.15 0.8 0.05     

  

        
Pi Pj p' pe K 

   
9 1 0.9 0.665 0.70149 

   

9.1.2.3.6 Subjects of Investigation 

Papers # 1 2 Total Pi 1 Students 

1 0 2 2 1 2 Industry/Real World 

2 0 2 2 1 

  
3 0 2 2 1 

  
4 0 2 2 1 

  
5 2 0 2 1 

  
6 2 0 2 1 

  
7 0 2 2 1 

  
8 0 2 2 1 

  
9 0 2 2 1 

  
10 0 2 2 1 

  
Total 4 16 20   
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pj 0.2 0.8     

  

       
Pi Pj p' pe K 

  
10 1 1 0.68 1 

  

9.1.2.3.7 Empirical focus 

Papers # 1 2 Total Pi 1 Empirically based  

1 0 2 2 1 2  Empirically evaluated 

2 1 1 2 0 

  
3 0 2 2 1 

  
4 0 2 2 1 

  
5 0 2 2 1 

  
6 0 2 2 1 

  
7 0 2 2 1 

  
8 1 1 2 0 

  
9 2 0 2 1 

  
10 2 0 2 1 

  
Total 6 14 20   

  
pj 0.3 0.7     

  

       
Pi Pj p' pe K 

  
8 1 0.8 0.58 0.52381 

  

9.1.2.3.8 Collaboration mode 

Papers # 1 2 3 4 Total Pi 1 Inter-organizational  

1 0 2 0 0 2 1 2 Intra-organizational  

2 0 2 0 0 2 1 3 Unclear 

3 0 0 2 0 2 1 4 Irrelevant 

4 0 2 0 0 2 1 

  
5 2 0 0 0 2 1 

  
6 0 0 0 2 2 1 

  
7 1 1 0 0 2 0 

  
8   2 0 0 2 1 

  
9 0 2 0 0 2 1 

  
10 0 2 0 0 2 1 

  
Total 3 13 2 2 20   

  
pj 0.15 0.65 0.1 0.1     

  

         
Pi Pj p' pe K 

    
9 1 0.9 0.465 0.81308 
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9.1.2.3.9 Number of sites 

Papers # 1 2 3 4 Total Pi 1 same # of locations 

1 2 0 0 0 2 1 2 Difference in # of location 

2 2 0 0 0 2 1 3 Unclear 

3 0 0 1 1 2 0 4 Irrelevant 

4 2 0 0 0 2 1 

  
5 2 0 0 0 2 1 

  
6 0 0 0 2 2 1 

  
7 2 0 0 0 2 1 

  8 2 0 0 0 2 1 

  9 0 0 2 0 2 1 

  
10 2 0 0 0 2 1 

  
Total 14 0 3 3 20   

  pj 0.7 0 0.15 0.15     

  

         

 
Pi pj p' pe K 

   

 

9 1 0.9 0.535 0.78495 

   

9.1.2.3.10 Location of the originator 

Papers # 1 2 3 4 Total Pi 1 same # of locations 

1 0 2 0 0 2 1 2 Difference in # of location 

2 2 0 0 0 2 1 3 Unclear 

3 0 0 1 1 2 0 4 Irrelevant 

4 2 0 0 0 2 1 

  
5 2 0 0 0 2 1 

  
6 0 0 0 2 2 1 

  
7 2 0 0 0 2 1 

  
8 2 0 0 0 2 1 

  
9 0 0 2 0 2 1 

  
10 2 0 0 0 2 1 

  
Total 12 2 3 3 20   

  
pj 0.6 0.1 0.15 0.15     

  

         

 
Pi pj p' pe K 

   

 

9 1 0.9 0.415 0.82906 

   

9.1.2.3.11 Number of the Suppliers 

Papers # 1 2 3 4 Total Pi 1 same # of locations 

1 0 2 0 0 2 1 2 Difference in # of location 

2 2 0 0 0 2 1 3 Unclear 

3 0 0 1 1 2 0 4 Irrelevant 

4 2 0 0 0 2 1 
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5 2 0 0 0 2 1 

  
6 0 0 0 2 2 1 

  
7 2 0 0 0 2 1 

  
8 2 0 0 0 2 1 

  
9 0 0 1 1 2 0 

  
10 2 0 0 0 2 1 

  
Total 12 2 2 4 20   

  
Pj 0.6 0.1 0.1 0.2     

  

         

 
Pi pj p' pe K 

   

 

8 1 0.8 0.42 0.65517 

   

9.1.2.3.12 Reason for outsourcing 

Papers # 1 2 3 4 5 6 Total Pi 1 Cost 

1 1 0 1 0 0 0 2 0 2 Extra Knowledge 

2 0 0 0 1 0 1 2 0 3 Extra People 

3 2 0 0 0 0 0 2 1 4 Unclear 

4 0 0 0 0 0 2 2 1 5 Irrelevant 

5 0 0 0 0 0 2 2 1 6 Others 

6 1 0 1 0 0 0 2 0 

  
7 2 0 0 0 0 0 2 1 

  8 1 0 0 0 1 0 2 0 

  9 0 0 2 0 0 0 2 1 

  
10 1 0 2 0 0 0 3 1.5 

  
Total 8 0 6 1 1 5 21   

  
pj 0.4 0 0.3 0.05 0.05 0.25     

  

           

 
pi pj p' pe K 

     

 

6.5 1.05 0.65 0.3175 0.48718 

     

9.1.2.3.13 Number of Teams 

Papers # 1 2 Total Pi 1 … 

1 1 1 2 0 2 Unclear 

2 2 0 2 1 

  
3 0 2 2 1 

  
4 2 0 2 1 

  
5 2 0 2 1 

  
6 0 2 2 1 

  
7 1 1 2 0 

  
8 2 0 2 1 

  
9 0 2 2 1 

  
10 2 0 2 1 

  
Total 12 8 20   
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pj 0.6 0.4     

  

       
Pi pj p' pe K 

  
8 1 0.8 0.52 0.58333 

  

9.1.2.3.14 Project Personnel 

Papers # 1 2 Total Pi 1 … 

1  0 2 2 1 2 Unclear 

2 2   2 1 

  
3  0 2 2 1 

  
4 1 1 2 0 

  
5 2 0  2 1 

  
6  0 2 2 1 

  
7  0 2 2 1 

  
8 2 0  2 1 

  
9  0 2 2 1 

  
10 2 0  2 1 

  
Total 9 11 20   

  
pj 0.45 0.55     

  

       
pi pj p' pe K 

  
9 1 0.9 0.505 0.79798 

  

9.1.2.3.15 Time zone Differences 

Papers # 1 2 Total Pi 1 … 

1 2 0 2 1 2 Unclear/same 

2 2 0 2 1 

  
3 0 2 2 1 

  
4 1 1 2 0 

  
5 0 2 2 1 

  
6 0 2 2 1 

  
7 0 2 2 1 

  
8 2 0 2 1 

  
9 0 2 2 1 

  
10 2 0 2 1 

  
Total 9 11 20   

  
pj 0.45 0.55     

  

       
Pi pj p' pe K 

  
9 1 0.9 0.505 0.79798 
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9.1.2.3.16 Focus of Study 

Papers # 1 2 3 4 Total Pi 1 Collaborative 

1 2 0 0 0 2 1 2  Single Practice(s) 

2 2 0 0 0 2 1 3 Development phase 

3 1 0 0 1 2 0 3 Others 

4 2 0 0 0 2 1 

  
5 2 0 0 0 2 1 

  
6 2 0 0 0 2 1 

  
7 2 0 0 0 2 1 

  
8 0 0 2 0 2 1 

  
9 0 1 1 0 2 0 

  
10 2 0 0 0 2 1 

  
Total 15 1 3 1 20   

  
pj 0.75 0.05 0.15 0.05     

  

         
Pi Pj p' pe K 

    
8 1 0.8 0.59 0.5122 

    

9.1.2.3.17 Success or failure 

Papers 1 2 3 4 5 6 7 Total Pi 1 Clear Success Story 

1 0 2 0 0 0 0 0 2 1 2 Success of the practice described 

2 0 2 0 0 0 0 0 2 1 3 Clear failure Story 

3 0 0 0 0 0 1 1 2 0 4 Failure of practices described 

4 0 2 0 0 0 0 0 2 1 5 Evidence for GSE-related problems 

5 2 0 0 0 0 0 0 2 1 6 Unclear 

6 0 2 0 0 0 0 0 2 1 7 Others 

7 1 1 0 0 0 0 0 2 0 

  
8 0 2 0 0 0 0 0 2 1 

  
9 0 0 0 0 0 2 0 2 1 

  
10 0 2 0 0 0 0 0 2 1 

  
Total 3 13 0 0 0 3 1 20   

  
pj 0.15 0.65 0 0 0 0.15 0.05     

  

            
Pi Pj p' pe K 

       
8 1 0.8 0.47 0.62264 

       

9.1.2.3.18 Application domain 

Papers 1 2 3 4 5 6 7 Total Pi 1 Telecom 

1 2 0 0 0 0 0 0 2 1 2 Automotive  

2 0 0 0 0 0 2 0 2 1 3 Web 
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3 0 0 0 0 0 1 1 2 0 4 Finance 

4 0 0 2 0 0 0 0 2 1 5 Automation  

5 0 0 0 0 0 0 2 2 1 6 Others 

6 0 0 0 0 0 2 0 2 1 7 Unclear 

7 0 0 0 0 0 2 0 2 1 

  
8 0 0 2 0 0 0 0 2 1 

  
9 0 0 0 0 0 1 1 2 0 

  
10 2 0 0 0 0 0 0 2 1 

  
Total 4 0 4 0 0 8 4 20   

  
pj 0.2 0 0.2 0 0 0.4 0.2     

  

            
pi pj p' Pe K 

       
8 1 0.8 0.28 0.72222 

        

9.1.2.4 Summary of Kappa for pilot selection 2 (Final) 

Sr.# Methods Sub Methods Kappa Statistic Strength of Agreement 

1 Relevance Relevance to SE 0.677 Substantial 

2 Relevance Relevance to GSE 0.780 Substantial 

3 Empirical background Main Method 0.747 Substantial 

4 Empirical background Sub Method 0.854 Almost Perfect 

5 Empirical background Background 0.701 Substantial 

6 Empirical background Subjects of Investigation 1.000 Almost Perfect 

7 Empirical background Empirical focus  0.524 Moderate 

8 GSE Background Collaboration mode 0.813 Almost Perfect 

9 GSE Background Number of sites 0.785 Substantial 

10 GSE Background Location of the originator 0.829 Almost Perfect 

11 GSE Background Location of the supplier 0.655 Substantial 

13 GSE Background Reason for outsourcing 0.487 Moderate 

14 GSE Background Number of Teams 0.583 Moderate 

15 GSE Background Project Personnel 0.798 Substantial 

16 GSE Background Time zone Difference 0.798 Substantial 

17 Study Focus of Study 0.512 Moderate 

18 Study Success or Failure 0.623 Substantial 

19 Study Application Domain 0.722 Substantial 

     

  Average kappa Statistic 0.678399216 Substantial 
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32 R32         

   E20  [A 71] 

    P12 [A 71] 

33 R33         

  C3   [A 70] 

    P17 [A 70] 

    P6 [A 70] 

34 R34         

    P37 [A 69] 

35 R35         

  C17   [A 69] 

    P37 [A 69] 

36 R36         

  C34   [A 43] 

   E3  [A 43] 

    P41 [A 43] 

    P38 [A 43] 
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37 R37         

  C15   [A 42] 

  C10   [A 21] 

  C23   [A 27] 

  C3   [A 21] 

   E3  [A 27] 

   E1  [A42],[A21] 

    P54 [A 42] 

    P60 [A 21] 

    P39 [A 21] 

    P37 [A 21] 

    P31 [A 27] 

    P55 [A 21] 

    P46 [A 42] 

38 R38         

    P6 [A 41] 

39 R39         

  C3   [A 35],[A6] 

  C15   [A 1] 

   E3  [A35],[A1] 

    P29 [A6],[A1] 

    P4 [A35] 

    P45 [A 35] 

40 R40         

    P15 [A91] 

41 R41         

  C3   [A1],[A21] 

  C44   [A 8] 

   E3  [A 21] 

   E4  [A 1] 

   E19  [A 20] 

   E35  [A 8] 

    P55 [A 21] 

    P20 [A 21] 

    P52 [A1],[8],[20] 

    P60 [A8] 

42 R42         

  C4   [A 20] 

   E1  [A 20] 

    P19 [A 20] 

    P21 [A 20] 
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    P20 [A 20] 

    P38 [A 20] 

    P26 [A 20] 

43 R43         

  C8   [A 20] 

   E37  [A 20] 

    P21 [A 20] 

    P44 [A 20] 

    P52 [A 20] 

    P26 [A 20] 

    P20 [A 20] 

44 R44         

  C14   [A 22] 

   E17  [A 22] 

    P23 [A 22] 

    P18 [A22] 
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9.3 Appendix Interview 
 

9.3.1 Interview Questions 
 

Section 1: Introduction 

 

Lets us start with your brief introduction. (Kindly answer the following questions in order to 

introduce yourself) 
1. Which organization do you work for? And can you please introduce of that organization as 

in; 

a. What application domain does your organization belong to (e.g.; telecom/ web 

development/ automation/ software development etc)? 

b. Is your organization working in globally distributed environment? If so, is it a 

globally distributed organization from start or it moved from in-house 

development to globally distributed development? 

c. How long is your organization working in globally distributed environment? 

d. Also, kindly explain the reasons of this trend shift in your organization? 

2. Kindly tell us about the locations of your head office and globally distributed offices? 

3. Are the offices of your organization task specific? If so, can you kindly tell us a little about 

tasks performed at each location? 

[Thank you for the brief introduction about the organization. Now coming back to you, please 

tell us;] 
4. How long have you been working for this organization? 

5. What is your designation in the organization? 

6. What are your roles and responsibilities under the said designation in the Organization? 

7. How many projects have you finished with this organization? How many of these were 

done in globally distributed environment? 

8. What was the nature of these projects? (Project type, duration, number of involved 

distributed teams involved, success rate) 

9. Are you currently involved in any on-going project/ projects? 

10. What are your roles and responsibilities in the current project/ projects? 

11. If you are currently working in more than one projects, then how do you manage the 

communication issues and how often communication remains a problem/ hurdle? Also, 

what measures do you take to counter those issues? What is the effect of these problems on 

overall progress? 

[Let us now move towards one specific on-going project, being done in globally distributed 

environment, in which you are involved] 
12. Briefly describe the nature (type, expected duration, progress rate, number of involved 

distributed teams) and overview of the project? 

13. Briefly describe the tasks and responsibilities of each team in this project?  

Section 2.1: Communication Related Questions? 
 

1. How many working hours overlapped between different sites? 
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a. In case of less than 8 hours: What kind of strategies you introduce to obtain maximum 

number of overlapping hours?  

b. What kind of difficulties do you face during the communication between remote teams? 

What means of communication do you imply to overcome this lesser overlapping hour 

problem?  

2. How often and frequently do you get feedback and response from remote teams? 

a. Does the unnecessary communication with the remote partner delay the project task? 

b. How do you overcome delay-in-response-time problem from remote sites located at 

dispersed sites 

3. Is the communication with remote sites properly scheduled (planned) or not? 

a. What is the level of awareness between teams in terms of their competence as well as 

their culture? 

b. When were you introduced to the remote staff and how? 

c. How did you come to know about their roles and responsibilities and when?  

4. What is your organizational structure ?( i.e.; hierarchical or flat) 

a. Who has decisional power?  

b. Do the remote teams participate in decision? 

i. Yes:  how do they participate? ( with respect to Communication) 

5. How do you communicate with remote team members who belong to different cultures and with 

different native language? 

a. Does there misunderstandings or conflicts occur due to cultural or language diversity? 

i. Yes: How do you mitigate those challenges? 

ii. No: What kind of strategies are you implementing in order to prevent those 

challenges? 

b. How do you share your best practices among remote teams? 

i. What kind of problems do you mostly face in terms of knowledge sharing with 

different skills persons? 

1. If problems: how do you mitigate those problems? 

2. If no: what are the strategies you are implying in order to prevent 

knowledge sharing issues? 

6. How often and by which mean do you communicate with remote sites? 

a. What kinds of communication tools are used to communicate with the distributed team 

members and when?  

i. How much do you think these tools are efficient? 

ii. Do all sites use same communication tools? 

iii. Are these tools suitable to overcome face2face communication? 

7. Which communication procedure do you mostly use and why? (formal/informal) 

a. Where do you use formal communication and where does informal communication take 

place? 

b. To which extent, language problems become a hurdle in effective communication? How 

are these issues resolved? 

8. How do teams at remote location socialize with each others? 

a. Formal/informal communication by which communication medium? 

b. By which communication mode (one-to-one, one-to-many, many –to-many) do teams 

communicate? 

c. Do the teams visit each other and when? 

d. Does the staff exchange occur? 

9. Does the team receive any training on effective communication with the remote colleagues? 

a. If yes:  how confusions between team members are resolved? 
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b. If No:  Is there any confusion between team member while communication? 

i. If yes how do you resolve that confusions? 

10. How does the organization resolve the problems of expressing new ideas in the employees? 

11. How often do you plan to visit remote sites and why? 

a. What are the challenges behind frequent visit to remote sites? 

b. How often do you use conferencing or net meeting, in order to resolve lack of face 

2 face communication with your client? 

12. Is there any dependent task distribution among team members located at disperse locations? 

a. Is the work between your local and remote teams dependant? If so, then 

to what extent and how do you resolve dependency issues? 

b. Does Standards cause unnecessary overhead in coordination and 

communication? 

i. Yes:  How do you reduce those overheads? 

ii. No: How do you implement standards? 

13. Do you feel that the distributed teams lack in trust? If so, what are the main reasons behind 

lacking of trust among globally dispersed teams? 

a. What are the strategies do you imply in your organization to build trust among the 

distributed teams? 

14. What is the level of insecurity in terms of jobs among the employees? What measures does the 

organization take to counter such fears? 

15. What are the other challenges that you face regarding communication in globally distributed 

environment? 

a. What are the reasons and negative impact of those challenges? 

b. What are the appropriate practices to mitigate those challenges? 

16. How do you investigate completed projects in order to prevent communication issues in future? 

 

Thanks 

 

Ajmal Iqbal 

Syed Shahid Abbas 
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9.3.2 Consent Form  
  

  

Kindly read and sign following form at the start of interview. 

 

 Participation in interviews is completely on voluntarily bases 

 Interviewee has right to deny answering any question or cancelling the interview at any 

time 

 Audio of the interviews will be recorded, however interview has a right to refuse the 

recording of the interview  

 Audio recording of the interview will be kept confidentially till the completion of the 

study and will be deleted afterwards   

 Data gathered from interview will only be used by interviewers or supervisor professor 

 Interviewee answer might anonymously be used in the report by position and will have 

no negative effect on him/her  

 The outcomes from the study will be included in master dissertation and may also be 

submitted to a journal or conference for publication 

 Final outcome of the study will be sent to interviewee in electronic format 

  

For any question or concern, kindly feel free to contact us 

 

  

  

Signature:   __________________________________  

Date:    ______/____/____  

  

  

  

Thank You 

 

Ajmal Iqbal 

Syed Shahid Abbas 
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9.3.3 Risks their cause, effects and their mitigation strategies (practices) 
 

Table 87: Risks their cause, effects and their mitigation strategies (practices) 
Sr. # Risk # Cause # effect practices Interviewees 

1 Ri1        

  Ci7   in6(a),in6(b) 

  Ci17   in6(a) 

    Pi3 in6(a) 

    Pi9 in6(b) 

 2 Ri2        

  Ci13   in6(b) 

    Pi24 in6(b) 

 3 Ri3        

      Ei6   In2(a),in6(a) 

        Pi8 In2(a),in6(a),In13 

        Pi9 in6(a) 

        Pi20 in6(a),in6(b) 

 4 Ri4        

  Ci7   In7,In4(a),In4(b),In2(a),in6(a),in6(b),In11(a),In1

1(b),In8,In10 

  Ci9   In7 

  Ci18   In13 

   Ei2  In8 

   Ei4  In11(a) 

   Ei14  In2(a) 

   Ei17  in6(a),in6(b) 

   Ei8  In11(b),In13 

    Pi36 In10 

    Pi38 In10,In13 

    Pi30 In13 

    Pi23 In7,In2(a),In8 

    Pi10 In4(a),In4(b),in6(a),in6(b),In11(a),In11(b),In8,In

10 

 5 Ri5        

    Ci3     In3(b),In3(a) 

      Ei9   In3(a) 

        Pi20 In3(b),In3(c) 

        Pi23 In3(a) 

 6 Ri6        

  Ci3   In4(a),In4(b),In5(a),In5(b),In1(a),In2(b),In2(c),I

n11(a),In8,In12,In9,In10,In13 

   Ei3  In4(b),In1(b),In1(a),In2(b),In2(c),In11(a),In11(b

),In8,In12,In9,In13 
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    Pi12 In5(b) 

    Pi17 In5(b) 

    Pi20 In1(a),In9,In13 

    Pi21 In2(b),In2(c),In11(a),In11(b),In8 

    Pi29 In4(a),In4(b) 

    Pi33 In12 

    Pi18 In4(b),In5(a),In1(b),In1(a),In11(a),In8,In12,In9,I

n10,In13 

 7 Ri7        

  Ci8   in6(a) 

   Ei12  in6(a) 

 8 Ri8        

    Ci19     In4(b) 

    Ci22     In4(b) 

    Ci10     in6(a) 

    Ci6     in6(a) 

      Ei1   In2(c),in6(a) 

      Ei14   In4(b) 

      Ei9   In2(c) 

        Pi12 In4(b) 

        Pi20 In4(b),In2(c) 

        Pi21 In2(c),In2(c) 

        pi26 In2(c),In2(c) 

        Pi34 In4(b) 

        Pi27 In2(c) 

 9 Ri9        

  Ci2   In9 

  Ci3   In7,In5(b),In1(b),In1(a),In8 

  Ci15   In12,In10 

   Ei3  In7,In5(b),In8,In10 

   Ei11  In12 

    Pi22 In2(b),In1(b),In1(a),In8,In9,In10 

    Pi35 In12 

    PIn10 In5(a),In8,In9 

    Pi7 In7,In1(a) 

 10 Ri10        

        Pi15 In3(a) 

 11 Ri11        

    Pi12 In1(a) 

    Pi14 In1(a) 

 12 Ri12        

      Ei10   In4(a) 
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      Ei1   In4(a) 

      Ei6   In4(a) 

        Pi12 In4(a) 

        Pi34 In4(a) 

 13 Ri13        

  ci2   In5(b),In2(b),In2(c) 

  Ci3   In7,In2(c),in6(a),In13 

  Ci5   In3(a) 

  Ci7   In13 

  Ci15   In10 

  Ci17   In2(a) 

  Ci20   In3(b) 

   Ei3  In10 

    Pi3 in6(a) 

    Pi6 In10 

    Pi8 In5(b),In3(b),In3(a),In13 

    Pi9 In4(b) 

    pi20 In2(b),In2(c),In13 

    Pi17 In5(b),In3(b),In3(a) 

    Pi4 In2(b),In2(c),In10 

    Pi34 In2(a) 

    PIn10 In3(b),In3(a) 

    Pi7 In7 

 14 Ri14        

  Ci17   In10 

  Ci20   In11(a),In11(b) 

  Ci14   In2(c) 

  Ci10   In11(a) 

  Ci4   In4(a),in6(a),in6(b) 

   Ei7  In2(c),In11(a) 

   Ei14  In4(a),In2(c),in6(a),in6(b) 

   Ei15  In10 

    Pi6 In8,In9 

    Pi9 In4(a) 

    Pi12 In8,In9 

    Pi17 In4(a),In11(a),In11(b) 

    Pi19 in6(a) 

    Pi20 In2(c),in6(a),in6(b),In10 

    Pi26 In2(c) 

    Pi37 In8 

    Pi18 In11(a) 
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    Pi34 In4(a) 

    Pi27 In2(c) 

 15 Ri15        

  Ci17   In4(b),In3(b),In3(c),In2(b),In3(a),In8,In12,In9,I

n10 

  Ci16   In2(b),In1(a),In1(b),In13 

   Ei5  In13 

   Ei19  In10 

   Ei13  In13 

   Ei6  In4(b) 

    Pi9 In4(b),In10 

    Pi20 In4(b),In10 

    Pi37 In4(b) 

    Pi39 In4(b),In8 

    Pi34 In3(b),In3(c),In2(b),In1(a),In1(b),In8,In12,In9 

    Pi11 In2(b),In13 

    Pi30 In1(a),In1(b),In8,In12,In13 

 16 Ri16        

    Ci2     In1(a) 

    Ci3     In1(b) 

        Pi39 In1(a) 

        Pi13 In1(b),In1(a) 

 17 Ri17        

 Ci17    In13 

    Pi6 In13 

    Pi17 In13 

    Pi20 In13 

 18 Ri18        

  Ci7   In5(b),In10,In13 

  Ci17   In10,In13 

  Ci20   In11(b),In8 

   Ei8  In8,In13 

    Pi20 In8,In10,In13 

    Pi10 In5(b),In10,In13 

    Pi17 In5(b),In8,In13,In10 

    Pi18 In11(b) 

 19 Ri19        

  Ci17   In13 

   Ei1  In13 

    Pi15 In13,In3(b),In3(a) 

    Pi16 In3(a) 

    Pi17 In3(a) 
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    Pi36 In13 

 20 Ri20        

  Ci2   In13 

  Ci20   In13 

   Ei3  In13 

    Pi6 In13 

    Pi9 In13 

    Pi10 In13 

 21 Ri21        

  Ci7   In5(a),In11(a),In11(b) 

  Ci9   In7 

  Ci20   In5(a) 

  Ci12   In8,In12 

  Ci21   In7 

   Ei19  In8,In12 

   Ei17  In7,In5(a) 

   Ei16  In5(a) 

   Ei8  In7 

    Pi5 In11(b) 

    Pi17 In8,In12 

    Pi9 In7,In11(a),In8,In12 

    Pi20 In11(a),In11(b) 

    Pi24 In5(a),In11(b) 

    Pi38 In8 

    Pi13 In5(a) 

    Pi7 In7 

    Pi1 In5(a) 

 22 Ri22        

  Ci7   In5(a),In1(b),In1(a),In2(a),In2(b),In11(a),In12 

  Ci17   In3(a) 

  Ci20   In5(a) 

  Ci1   In3(a) 

   Ei15  In5(a) 

   Ei9  In2(b) 

   Ei8  In12 

    Pi17 In3(a) 

    Pi24 In5(a) 

    Pi4 In2(a) 

    Pi28 In3(a) 

    Pi23 In1(b),In1(a),In2(b) 

    Pi14 In2(a) 
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    Pi13 In5(a) 

    Pi10 In2(b),In11(a),In12 

    Pi1 In5(a) 

 23 Ri23        

    Ci3     In10,In13 

      Ei3   In10,In13 

        Pi17 In10,In13 

        Pi20 In9,In10,In13 

        Pi32 In9,In13 

        Pi18 In9,In13 

 24 Ri24        

    Pi38 In2(b) 

    Pi4 In2(b) 

    Pi14 In2(b) 

    Pi13 In3(c) 

 25 Ri25        

    Ci7     In3(a) 

    Ci9     In4(b),In8 

    Ci15     In5(b) 

    Ci17     In3(a) 

    Ci20     In3(b) 

    Ci11     In5(b) 

    Ci4     In4(b) 

      Ei1   In4(b),In8 

      Ei17   In3(a) 

      Ei9   In5(b) 

      Ei8   In3(b),In3(a) 

      Ei6   In4(b) 

        Pi6 In8 

        Pi9 In4(b) 

        Pi12 In4(b),In5(b),In1(a) 

        Pi17 In5(b),In8 

        Pi20 In5(b),In8 

        Pi39 In3(a) 

        Pi25 In5(b) 

        Pi14 In1(a),In3(b),In3(a) 

 26 Ri26        

  Ci2   In4(a) 

  Ci17   In4(a) 

  Ci20   In4(b) 

  Ci22   In2(a),In2(b) 



  199 

   Ei1  In4(a),In4(b) 

   Ei18  In4(a),In4(b) 

   Ei6  In4(b) 

    pi9 In4(b) 

    pi12 In4(a),In4(b) 

    Pi17 In4(a) 

    Pi20 In4(b) 

    Pi24 In1(b) 

    Pi31 In1(b) 

    Pi37 In4(a) 

    Pi38 In2(a),In2(b) 

    Pi4 In2(a),In2(b) 

 27 Ri27        

  Ci3   In4(a) 

  Ci17   In9,In10,In13 

  Ci20   In3(c) 

  Ci11   In5(b) 

   Ei17  In4(a),In5(b) 

    Pi2 In5(b) 

    Pi6 In10 

    pi8 In3(c) 

    Pi12 In5(b) 

    Pi15 In9,In13 

    Pi17 In4(a) 

    Pi32 In9,In13 

    Pi38 In10,In13 

    Pi4 In9,In13 

    Pi34 In3(c) 

    Pi13 In3(c) 

    Pi22 In1(a),In1(b) 
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9.3.4 Interview Transcripts 
9.3.4.1 Interview1: 

Interviewee detail: 

 

Interviewee 1 is currently working in Logica Netherland. He has 7 years of development 

experience and more than 2 years of development experience in GSD. He is responsible for 

overall working of the project. As a senior Team lead, he is also responsible for the 

communication with co-located developers and team lead in India. 

Interview detail: 

 

Responding for questions about geographical distance, as described in interview questions, 

interviewee talked about the risk „Limited visibility of remote team members‟ arise due to this 

geographical distance. Interviewee discussed that they are trying to have “socialization” among 

team members at remote sites especially between the communication personals. Interviewee also 

described that traveling cost is one of the major reason behind losing of trust as team members 

are not aware of each other thus requirement can be miss understand. If there will be 

Communication Bridge between teams like Logica has.  Interviewee explained that if traveling 

cost is not disturbing the project budget and time, then relevant person need to visit to the remote 

site this will enhance trust and clear understanding of others. Socialization also increases the 

communication among team members that increase productivity. 

 

Responding for the questions about temporal distance, interviewee described that less overlap 

between team members more reduce the common working span among team members. In our 

case Indians team members and we have just 3 hours overlap. In that small span we discuss 

about the development modules they are working on. Requirements are properly documented 

and discussed on the available timeframe when required.  

 

Responding for the questions related to socio-cultural distance, interviewee replied that language 

understandability and perception of things are always different from country to country. 

Interviewee told that language misunderstanding may lead to misunderstanding in term of 

understanding. Teams can overcome this misunderstanding during work by different means such 

as frequent communication with each other that will not only resolve conflicts and to aware of 

each other cultures. Cultural awareness not only resolves conflicts but also increase trust 

between team members.  

 

 

9.3.4.2 Interview2: 

Interviewee detail: 

 

She is working in Logica India. She has 4 years of development experience with 2 years of 

experience in GSD. She is not only responsible for the development at Indian site but also 

responsible for the communication with remote site. 

 

Interview detail 
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Responding for the questions about geographical distance, as described in interview questions, 

interviewee talked about the risk „lack of face to face meeting‟ that comes over due to 

geographical distance and of traveling cost. Interviewee explains that she has to move to 

Netherland whenever huge project start that may be of a year. 

 

Responding for the questions about temporal distance, she explained that less overlap between 

different teams is a natural fact that you have to accept, you can just increase little overlap by 

changing time from 3 hours to 4 hours by staying one hour or two only when deadlines are so 

crucial. Or there need to have important meeting.  She also explained that limited overlap 

sometimes may cause problem in different teams that people have very limited time to 

communicate, so they sometimes loss interest in watching clocks because of time to leave the 

office.  

 

Responding for the questions about socio-cultural distance, interviewee described cultural 

awareness is the major issue that people from different cultures have different norms and 

understanding. In Logica remote teams cultural awareness are encouraged in-fact cultural 

training are promoted especially for communication responsible personals. Language 

understanding is difficult if you have less communication with other side because both of teams 

at remote sites have different assent of English language, so obvious they also feels hurdle. 

Interviewee described that miss-understanding can be overcome by encouraging sharing of 

documents especially requirement in well written form.   

 

9.3.4.3 Interview 3: 

Interviewee detail: 

Robin is working as a project manager and also founder of HMC. He has more than 15 years of 

experience in software development, more than 5 years of experience as a project manager that 

includes 3 years at HMC. 

Interview detail 

Responding for questions about geographical distance, interviewed talked about this is general 

and he don‟t think geographical distance cost lack of face to face in the age when video 

communication through Skype is just one click away. In fact he said due to Skype users usually 

online at remote sites, so you can get contact and communicate with them frequently than the 

persons in co-located who are working with you in same building but in different room.  

  

Interviewee explained while responding the questions about temporal distance that „limited 

availability of remote team members‟ occur which may take hurdle in term of sharing 

knowledge among team members due to less overlap. Delays occur in response that people start 

hiding information in limited communication span. In order to avoid such problems, Robin said 

he usually available at internet for communication with customers and team members. 

Interviewee described that during daytime in Canada he is available and during very early in 

morning whereas Adele is available at Skype from 3:00 pm Canada time to 11:00 pm. 

 

In order to response the questions related to the socio-cultural distance, interviewee talked about 

the risk related to misunderstanding. Interviewee explained that people misunderstand each other 

because of different cultural backgrounds. You have to provide proper requirements with 

mockups that developers understand what does customer required as well proof of 

communication that what was said to them did they clearly understood. There need proper 

communication infrastructure especially when there is less overlap and in different cultural 

environment. Team members if possible need to travel to remote site. 
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9.3.4.4 Interview 4: 

Interviewee detail: 

Adele has been working as a virtual Assistance, whose main responsibilities are to administrate 

the overall working of projects. She is also acting as a communication bridge among project 

manager Canada and other people who are outsourcing. She has 5 years of experience as an 

assistant manager, including 3 years at HMC. She works from her home and communicate with 

Robin through telephone, Skype, email etc.  

Interview detail 

Responding for the questions about geographical distance, interviewee talked about the practices 

to reduce the lack of face to face meeting. She explained that daily meeting with remote team 

members as well as formal or informal meetings at Skype is best for removing the lack of face to 

face meeting. She also explained that face to face meeting no doubt increase trust but traveling 

to remote sites are much costly and we are getting the work due to get advantage of lower cost 

labor.  

 

In order to answer about the questions of temporal distance, interviewee described that less 

overlap is the problem but we have resolve this issue by stay available. When Robin is not 

available I would be and vice versa. Only from 11:00pm Canada time to 7:00 am Canada time 

we are unavailable.  

 

In order to response the questions related to the socio-cultural distance, she explained that 

misunderstanding is the fact in virtual environment especially when different cultural personals 

work with each other. Language problem especial English accent problem can be overcome by 

communication with each other so you easily understand each other. Try to write down the 

things and send them in email for conformation. Cultural problem can be overcome by 

socialization. That is quite difficult in virtual organization because you can socialize with them 

whom you work for long time but with whom who are just for simple tasks you cannot. 

 

9.4 Discussion 

9.4.1 Comparative Analysis 
9.4.1.1 Risks identified 

 

Table 88: Combine risks identified 
Risk Id Risks ID(SLR) Number of 

times(SLR) 

ID(Interviews) Number of 

times 

(interviews) 

RF1 Lack of face to face R15 35 Ri15 12 

RF2 Lack of  Native/Business language 

skills 

R9 35 Ri9 10 

RF3 Lack of cultural awareness R6 29 Ri6 15 

RF4 Lack of trust R14 25 Ri14 9 

RF5 Lack of mutual understanding R13 24 Ri13 11 

RF6 Lack of synchronous communication R21 20 Ri21 6 

RF7 lack of informal communication R27 18 Ri27 8 
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RF8 unwilling/unable  to share 

knowledge / best practices 

R26 17 Ri26 5 

RF9 Lack of Cohesiveness R19 15 Ri19 3 

RF10 Delay in Response R4 14 Ri4 10 

RF11 No frequent feedback exchange R18 13 Ri18 5 

RF12 Terminology difference R29 7 Ri23 3 

RF13 Reduced Quality and Richness in 

Communication 

R17 7 Ri17 1 

RF14 Communication frequency  reduced R20 7 Ri20 1 

RF15 lack of domain knowledge R25 6   

RF16 Limited availability of remote team 

members 

R22 5 Ri22 8 

RF17 communication effort increase R1 5 Ri1 2 

RF18 Lack of group awareness R11 5 Ri11 1 

RF19 information hiding R31 5 Ri12 1 

RF20 Lack of interpersonal relationships R28 4 Ri25 6 

RF21 fear of losing  job R7 4 Ri7 1 

RF22 dependencies on ICTs(information 

and communication tools) 

R5 4   

RF23 fear to express feelings (in foreign 

language) 

R8 4   

RF24 Poor behavior R41 4   

RF25 Ensurance of proper knowledge 

transfer at remote site is quite 

difficult 

R24 3 Ri24 2 

RF26 Lack  of ability and training  R10 3   

RF27 Miss communication R37 3   

RF28 Lack of common Accent R39 3   

RF29 Unclear requirement  R30 2 Ri16 3 

RF30 Unwilling to believe on others R43 1 Ri8 3 

RF31 communication media availability R2 1 Ri2 1 

RF32 communication overhead R3 1   

RF33 Hiding Identity R12 1   

RF34 Un-satisfaction R16 1   

RF35 Formalization hinder the information 

flow 

R23 1   

RF36 Communication is use as weapon to 

attack remote colleagues 

R32 1   

RF37 Unable to establish Video 

Conferencing 

R33 1   

RF38 Limited  experience with GSD 

environment  

R34 1   

RF39 Ensure that information regarding 

changes in requirements distributed 

among remote team properly 

R35 1   

RF40 information overhead R36 1   

RF41 Lack of team sprit R38 1   

RF42 Communication bandwidth R40 1   

RF43 Uncertainty in communication R42 1   
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RF44 poor communication structure  in 

hierarchical organization 

R44 1   

RF45 Contradiction/negation  in 

commitment 

  Ri3 4 

RF46 Different working days   Ri5 3 

RF47 Loss of data during transfer   Ri10 2 

 
 

9.4.1.2 Causes Identified 

 

Table 89: Combine Causes Identified 
Cause 

ID 

Causes ID(SLR) Number of 

times(SLR) 

ID 

(Interviews) 

Number of 

times 

(interviews) 

CF1 poor socio cultural fit / Lack of cultural 

awareness 

C3 44 Ci3 17 

CF2 Limited visibility of remote site C17 34 Ci17 12 

CF3 less overlap among distributed team 

members 

C7 18 Ci7 17 

CF4 different level of expertise in 

native/business language 

C15 14 Ci15 3 

CF5 Limited opportunity to communicate C20 11 Ci20 8 

CF6 unpredictable communication C5 7 Ci5 1 

CF7 reliance on Asynchronous communication C9 4 Ci9 3 

CF8 fear to express feelings in foreign language C8 4   

CF9 Diversity in native/business language 

accent/vocabulary 

C2 3 Ci2 8 

CF10 dependencies on ICTs C16 3   

CF11 lack of group awareness C18 3   

CF12 lack of face to face meeting C30 3   

CF13 unwilling to coordinate C22 2 Ci22 4 

CF14 Traveling cost C24 2 Ci16 4 

CF15 Delay in response C35 2 Ci10 2 

CF16 lack of trust C19 2 Ci19 1 

CF17 unclear requirement C23 2 Ci18 1 

CF18 Poor attitude or Behavior C10 2   

CF19 Fear of losing job C25 2   

CF20 High experience team working with low 

experience team 

C29 2   

CF21 Communicator role C38 2   

CF22 Different working days C21 1 Ci1 2 

CF23 Use of Asynchronous communication as 

primary source of communication 

C32 1 Ci12 2 

CF24 Refuse and hesitate to communicate C26 1 Ci14 1 

CF25 Poor Bandwidth C28 1 Ci13 1 

CF26 less possibility to retain remote team 

members in communication 

C33 1 Ci11 1 

CF27 Uncertainty in Jobs because of transferring 

Business to low cost countries 

C37 1 Ci8 1 
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CF28 information hiding  C41 1 Ci6 1 

CF29 Terminology differences C1 1   

CF30 Lack of interpersonal/poor relationship C4 1   

CF31 Implement Standards or template (software 

development processes) in distributed 

environment 

C6 1   

CF32 Professional jealousy C11 1   

CF33 Uncertainty in communication C12 1   

CF34 Awareness with communication tools vary 

from person to person 

C13 1   

CF35 poor communication structure in hierarchal 

organization 

C14 1   

CF36 unwilling to directly  communicate C27 1   

CF37 Lack of ability how to communicate well C31 1   

CF38 Discussion on different topics at the same 

time 

C34 1   

CF39  Negotiation with customer and developer 

for acceptable level of quality 

C36 1   

CF40 large number of sites C39 1   

CF41 lack of technical skill C40 1   

CF42 Formality C42 1   

CF43 Intrusiveness C43 1   

CF44 Impression generation of team member on 

each other 

C44 1   

CF45 remote team thinks other are liar    Ci4 3 

 

9.4.1.3 Combine Effects Identified 

 

Table 90: Combine Effects Identified 
Effect ID Effects ID(SLR) Number of 

times(SLR) 

ID(Interviews) Number of 

times 

(interviews) 

EF1 miss-understanding or miss-perception 

or miss communication  occur 

E3 27 Ei3 14 

EF2 Lack of trust E1 14 Ei1 6 

EF3 Difficult to coordinate E2 7 Ei2 1 

EF4 product quality decrease E17 7   

EF5 Delay occurs usually in term of response 

that in long run may cause the losing of 

trust and relationship breakdown. 

E20 6 Ei17 7 

EF6 Sense of teamness E22 5 Ei15 2 

EF7 Relationship break E14 4 Ei14 6 

EF8 Less interpersonal relationships E19 4 Ei19 3 

EF9 Less communication E31 3 Ei9 4 

EF10 Important information may not send E18 3 Ei18 2 

EF11 fear to express feeling in foreign 

language 

E11 3 Ei11 1 

EF12 unclear customer domain  E8 3   

EF13 Communication breakdown E7 2 Ei7 2 
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EF14 unwilling to transfer knowledge E10 2 Ei10 1 

EF15 Frustration/Irritation E4 2 Ei4 1 

EF16 Un-satisfaction E13 2   

EF17 Important task may not done at time E33 2   

EF18 bad behavior E38 2   

EF19 Delay in problem resolution E32 1 Ei8 7 

EF20 Ambiguity will occur E21 1 Ei16 1 

EF21 Unable to transfer proper knowledge E29 1 Ei13 1 

EF22 Professional Jealousy E30 1 Ei12 1 

EF23 Reduction in informal communication E5 1 Ei5 1 

EF24 Conflict among team member E6 1   

EF25 Badly impact on whole ISD life cycle E9 1   

EF26 Communication overhead E12 1   

EF27 Difficulty in decision making E15 1   

EF28 Hiding Identity E16 1   

EF29 Unpredictability in communication E23 1   

EF30 Increase in monitoring E24 1   

EF31 Team moral decrease E25 1   

EF32 reliance on ICTs increase E26 1   

EF33 Uncertainty in decision making E27 1   

EF34 Rework can be done  E28 1   

EF35 Teamwork suffer E34 1   

EF36 Unwilling to communicate E35 1   

EF37 Cost increase due to traveling in remote 

site 

E36 1   

EF38 Uncertainty in  Communication E37 1   

EF39 remote team thinks other are liar    Ei6 4 

 

9.4.1.4 Combine practices Identified 

Table 91: Combine Practices Identified 
Practice 

ID 

Practices ID(SLR) Number 

of times 

(SLR) 

ID (Interviews) Number of 

times 

(interviews) 

PF1 Encourage frequent communications P20 15 Pi20 15 

PF2 encourage the use of effective 

communication tools and techniques 

P36 14 Pi36 2 

PF3 Establish a appropriate communication 

infrastructure/model 

P38 10 Pi38 4 

PF4 Encourage synchronous communication 

for proper coordination 

P9 9 Pi9 10 

PF5 Frequent travel to remote site will help 

for building the trust 

P46 8 Pi34 12 
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PF6 Apply agile practices such scrum(daily 

and schedule meetings etc ) in order to 

frequently communicate as well as  get 

benefits from  its short iterations and 

early feedback as well as it increase 

frequent deliveries. 

P17 8 Pi17 9 

PF7 Encourage training of remote teams in 

order to build effective communication 

and resolving cultural linguistic, 

behavioral issues. 

P29 8 Pi29 2 

PF8 Promote the  awareness of  remote team 

cultural 

P44 6 Pi18 11 

PF9 Promote socialization among team 

members from the start of the project 

P12 6 Pi12 5 

PF10 Ensure your identity or introduce 

yourself with distributed team members 

from the start of the project. This will 

increase trust loyalty and faith  

P60 6 Pi14 5 

PF11 Encourage team building activities P6 6 Pi6 4 

PF12 Motivate employees to frequently use 

communication tools in practices 

P5 6 Pi5 1 

PF13 Knowledge people travel at early of the 

project/component (kickoff ) will 

increase team moral at remote site and 

in term of understanding requirement 

clearly 

P37 5 Pi37 3 

PF14 Encourage direct communication or 

pair to pair links among team members 

P3 5 Pi3 1 

PF15 Ensure the proper knowledge 

management practices 

P31 5 Pi31 1 

PF16 Appoint a liaison  P33 5 Pi33 1 

PF17 Promote text based communication 

when technical persons or different 

language skill persons communicate 

with each other. 

P7 5   

PF18 shifting working hours P63 4 Pi10 12 

PF19 encourage video conferencing during 

project  

P62 4 Pi11 2 

PF20 Apply  Agile XP pair programming or 

pre-game phase to reduce socio-cultural 

P1 4   

PF21 encourage staff exchange P59 4   

PF22 Encourge proof of communication 

(POC) in term of commitment which 

include cost time and all the require 

things. This will help by any type of 

hurdle or problems occur in future.  

P8 3 Pi8 7 

PF23 Encourage the use of common language 

in practice  i.e. English 

P22 3 Pi22 6 

PF24 Promote the use of proper 

communication guidelines and 

communication styles  in practice  

P45 3 Pi4 6 
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PF25 Encourage polite, complimentary 

behavior and be enthusiasm 

P52 3 Pi27 1 

PF26 Encourage informal communication P55 3   

PF27 Promote groupware application tools P41 3   

PF28 Requirement should be properly 

document (such as unified approach of 

requirement engineering) in order to 

resolving the later conflicts and 

misunderstandings 

P61 2 Pi13 8 

PF29 stay available as much as possible  P56 2 Pi23 7 

PF30 encourage standard or templates in 

order to build common cultural society 

in the organizations when distributed 

teams are dependent on each other  

P21 2 Pi21 5 

PF31 Encourage video or voice 

communication at kick of meeting  in  

order to negotiates the requirements 

P39 2 Pi39 4 

PF32 Encourage the selection/use of effective 

communication media at right time and 

motivate team members to share 

necessary documents among each other 

when required. 

P24 2 Pi24 4 

PF33 To be honest with you and your 

customer 

P19 2 Pi19 1 

PF34 Try to build long term relationship 

those will increase the level of trust 

P54 2 Pi25 1 

PF35 Provide the training to employees for 

increasing the abilities and expertise in 

domain knowledge. 

P4 2   

PF36 Establish collaborative environment 

where  the use of collaborative 

interfaces like forum blokes , wiki 

adoption etc , is encourage  

P10 2   

PF37  Ensure the face to face meeting 

between colleges , supervisor and 

managers 

P48 1 Pi30 5 

PF38 Encourage or motivate version control 

(repository) among  distributed sites 

P15 1 Pi15 4 

PF39 Encourage communication in term of 

“problem resolution” “cognitive 

synchronous”, “development”, 

“management”, and "conflict resolve" 

P16 1 Pi16 2 

PF40 Encourage project management tool, 

which will helpful not only in 

controlling but also helpful in visionize 

the working of teams. This also helpful 

in reducing unnecessary monitoring of 

remote sites. 

P32 1 Pi32 2 

PF41 Near-shoring P2 1 Pi2 1 

PF42 Try to avoid uncertainty P26 1 Pi26 1 

PF43 Ensure the use of Multilingual tools for 

improvement of the frequency and 

understanding of  the language 

complexities 

P35 1 Pi35 1 
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PF44 Established Intranet between sites will 

provide the ease of communication and 

publication of the documents 

P50 1 Pi28 1 

PF45 Motivate or encourage technical 

meetings about discuss project scope  

P11 1   

PF46 Encourage and motivate functional 

group meetings (this will help to get 

help in future , when there will be any 

work with any functional group 

P13 1   

PF47 Author recommend to use Microsoft 

OCS with own experience of three 

months , he find such successful effects 

in the team who  was having challenges  

P14 1   

PF48 Encourage the separation of tasks 

distributed among remote teams 

P18 1   

PF49  Architectural center approach is the 

best policy in order to resolve 

communication related issue between 

designer and analyst. 

P23 1   

PF50 Try to avoid words like" did you 

understand" and use "what did you 

understand" this will help in term of 

proofing what he understand 

P25 1   

PF51  Encouraged a framework known as 

communication fabric which having all 

the communication channels in logical 

and physical means like, phone, audio, 

video, emails, IM, Web pages (to 

support knowledge management and 

project management activities 

P27 1   

PF52 Encourage verbal  communication for 

proper coordination specially with non 

technical persons or in decision making 

activities 

P28 1   

PF53 Ensure the proper procedure and 

training for knowledge transfer to 

remote sites  

P30 1   

PF54 Negotiation support systems are more 

reliable in term of individual outcome 

P34 1   

PF55 temporal co-location specially during 

critical phases and startup 

P40  1   

PF56 GWSE likes tools help to manage the 

shift of work , short duration tasks and 

asynchronous collaboration 

P42 1   

PF57 Use of rich communication P43 1   

PF58 Ensure the use of Global software 

project management tools for allocating 

and distributing the tasks , Like GWSE 

P47 1   

PF59 Encourage management availability 

throughout the project  

P49 1   

PF60 promote the use of Internet-Bused 

inspection System (IBIS)  

"asynchronous discussions can be as 

effective 

as F2F meetings when discriminating 

between true 

defects and false positives" 

P51 1   
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PF61 do not be too quick to use judgment 

statement like "you stupid" 

P53 1   

PF62 Ensure the common language  P57 1   

PF63 established a common terminology 

dictionary  

P58 1   

PF64 communication in customer native 

language is encourage 

  Pi7 2 

PF65 Promote frequently use of Google 

calendar in order to provide daily 

routines. Thus others at remote sites 

will see your availability at any time , 

  Pi1 1 

 

 


