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ABSTRACT 
 

Context: Global software development is the emerging trend in today‘s world as it provides 

the software companies with certain advantages like access to skill and cheap labor, low 

development cost etc. There are also many challenges and risks involved in globally 

distributed software project as compare to co-located projects like communication, 

coordination and control etc. due to geographical separation. There is also a recent interest in 

applying agile methods in offshore projects in order to minimize certain offshore challenges. 

Agile methods in collocated environment demands high communication, coordination and 

collaboration between the team members. However implementing agile methods in distributed 

environment is beneficial and challenging too, because of inherited GSD challenges. 

Therefore, it is necessary to carefully understand the benefits and challenges of applying agile 
methods in distributed project before actually initiating the development. 

 

Objectives: This research study aims to look at current empirical evidence regarding benefits 

and challenges of applying agile methods in offshore projects, in order to understand it 

properly. Furthermore, we have examined that which of the benefits and challenges reported 

in literature can be seen in practice. This helped us in finding out the similarities and 

differences between the benefits and challenges that are reported in literature and in practice. 

 

Methods: To fulfill our aims and objectives we have first conducted the detailed systematic 

review analysis of the empirical studies from year 2000-2010. The systematic review 

approach helped us to collect and summarize the empirical data available regarding the 

benefits and challenges of applying agile methods in offshore projects. The research studies 
were identified from the most authentic databases that are scientifically and technically peer 

reviewed such as Inspec and Compendex, IEEE Xplore, ACM digital library, Springer Link, 

Science Direct, Google Scholar, Scopus, ISI Web of Knowledge and Willey Inter Science 

Journal Finder. Furthermore, industrial survey was conducted in order to identify whether the 

benefits and challenges enlisted in literature can be confirmed by practitioners. This helped us 

in determining the similarities and differences between benefits and challenges that are 

reported in empirical literature and industrial survey. 

 

Results: From systematic review results, we have found the list of benefits and challenges of 

most applied agile practices such as daily scrum meetings, sprint planning meetings, sprint 

review meetings, retrospective meetings, pair programming, short release and on-site 
customer. The most common benefits related to above identified agile practices are early 

problem identification, project visibility, increase communication, coordination and 

collaboration, trust, clarification of work and requirements, early client feedback and 

customer satisfaction. Similarly the most common challenges associated with above identified 

agile practices are lack of linguistic skills, culture differences and temporal differences. 

 

From survey result, it was found that the majority of benefits and challenges identified 

through literature review are prevalent in software industries to some extent. We were able to 

identify the benefits and challenges of agile practices such as daily scrum, sprint planning 

meetings, sprint review, retrospective meetings and short release. The most common benefits 

of above identified agile practices highlighted by survey participants are project visibility, 

early problem identification, increase coordination, opportunity for knowledge sharing and 
transferring, immediate feedback from client, and opportunity for understanding the task 

properly. Similarly the most common challenges identified by survey participants are 

language problems, temporal difference and difficult to explain and understand problems or 

issues over communication technologies. However, there are certain challenges like trust and 

culture issues, which have received most attention in the empirical literature, but are not 

identified by majority of industry respondents.   

 

Conclusions: From the information attained so far regarding the benefits and challenges of 

agile methods in offshore projects, we observed that there is an emerging trend of using agile 

methods in offshore projects and practitioners actually found it beneficial. The benefits of 

agile practices does not achieve straightaway there are certain challenging factors of GSD too, 
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which can restrict the implementation or make the methodology not useful such as 

communication, coordination and collaboration. These challenges are usually occurred due to 

geographical separation, lack of trust and linguistic skills, culture difference etc. The 

presented work add contribution in a sense as to the best of our knowledge no systematic 

review effort has been done in this area with specifically focuses on highlighting the benefits 

and challenges. From survey results we found that majority of benefits and challenges 

highlighted by survey participants are to some extent same with what we have already studied 

in literature. However there are certain important challenges which have received most 

attention in empirical literature but were less identified by the survey participants like trust 
issue and culture difference. 

 

The benefits and challenges identified through industrial survey do not add much information 

into our attention. This does not mean that all possible benefits and challenges of applying 

agile methods in offshore project have been explored. The responses which were received 

from industry practitioners were quite few to make any kind of arguments. There is a 

probability that we missed the important benefits and challenges related to particular agile 

practices during our industrial survey. Therefore we conclude that a much thorough and 

inclusive answers should be required to identify the benefits and challenges of applying agile 

methods in offshore projects. 

 

 

                                                                                                                       
Keywords: Global Software Development, Global 

Software Engineering, Distributed Development, 
Offshore Projects, Distributed Agile Development, 

Distributed Extreme Programming, Distributed Scrum, 

Systematic Literature Review, Empirical Evidence, 

Empirical Studies. 
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Chapter 1 

 

1. Introduction 

Global software development is a new trend in today‘s world and has gained considerable 

popularity, as it promised to provide certain benefits [P1]. Global software development is 

defined as “software development with the help of teams situated at different geographical 

locations either closer proximity or globally [29]”. Such kind of development is known as 

global software development, global software engineering, distributed software development 

and dispersed software development. The need of software organizations for shifting towards 

global software development arises from many factors such as access to talented work force, 

reduced software development cost, transfer of knowledge and resources, reduces time-to-

market pressures, higher-quality software, short development cycle, rapid innovation, and 

increases productivity [P1][P2][P3][1]. Offshore software development is the well-known part 

of global software engineering and has seen tremendous growth in recent years [2]. It refers to 

the transfer of a business process by a company to another country [29]. The motivation for 

off shoring is driven by the same factors mentioned above. However despite of these benefits, 

it brings its own unique challenges like communication, coordination, and control as the 

offshore team work across geographic, temporal, cultural, political, and organizational 

boundaries [3][4].  

 

There is also a recent interest in applying agile methods in global software development to 

help mitigate certain offshore challenges. Agile methods provide a project with several 

significant benefits. These methods are best suitable for the projects facing the high level of 

uncertainty [P3][5][6]. It has received considerable attention because of its flexible approach 

to handle the requirement volatility and focuses strongly on extensive collaboration between 

developers and customers, and support frequent and early delivery of the product [1][3][7]. 

There are some empirical and industrial experience reports which state the successful 

execution of agile methods in offshore projects [P3][P4][P5][P6][P7]. These researchers have 

also experienced certain challenges of applying the agile practices in the offshore project 

environment. 

 

The main intention of this research study is to explore the benefits and challenges of applying 

agile methods in offshore projects by analyzing the empirical data through systematic 

literature review. Then the gathered empirical data is compared against the industry 

practitioners by conducting survey, to identify the similarities and differences between the 

benefits and challenges enlisted in literature and experienced by the practitioners.  

 

This report is divided into different chapters. Chapter one starts with the introduction of topic, 

study background, aims and objectives, research questions, expected outcomes, and research 

methodology for this research study. Chapter two explains the detailed steps of systematic 

review design and execution. Chapter three describes the systematic review results and 

analysis. Furthermore chapter three also presents the detailed discussion and conclusion of 

systematic review analysis. Chapter four consists of details regarding the survey design, 

survey results and analysis, and comparative analysis. Chapter five explains the overall 

discussion on the research study. Also it includes the details regarding lessons learned, and 

validity threats of the research study. Finally, chapter six presents the thesis conclusion and 

future work. 

1.1 Background 
Currently many organizations have shifted to globally distributed software project to develop 

low cost and better quality software with less time, access to skilled labor etc [P8][8][P9][9]. 
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Offshore software development is the most well-known part of global software engineering. It 

brings its own unique challenges like communication issues, time zone differences, culture 

differences, integration problem, knowledge management, trust etc and also provides benefits 

to organization like cost, core competence, quality software with low cost [P2][10]. 

 

The trend of using the agile development methodologies have increased significant popularity 

as they promise to handle requirements volatility, focuses on extensive collaboration between 

developers and customers, support early and frequent delivery of the product [P8][11]. Agile 

software developments are best suitable for small or medium size organization. It was 

basically originated in mid-90 to act in response against traditional software development 

methods like water fall software development method [30]. At first, it was named as ‗light 

weight methodology‘ but afterwards it has changed to agile methodology when the group of 

their foremost supporters met to talk (Feb 2001) and agreed to the name as ‗agile‘ and formed 

agile manifesto [30]. The agile manifesto states that [30] “We are uncovering better ways of 

developing software by doing it and helping others do it. Through this work we have come to 

value like: Individuals and interactions over processes and tools, Working software over 

comprehensive documentation, Customer collaboration over contract negotiation, and 

Responding to change over following a plan.” Before 2000, extreme programming (XP), 

Scrum, Crystal, and adaptive software development were named as ‗light-weight‘ 

methodologies. These methods are now typically referred to as agile methodology after the 

agile manifesto published in 2001. This means that all the practices associated with these 

above agile methods are called agile practices. 

  

Agile put a large emphasis on face to face communication. Therefore agile methods are best 

suitable for co-located environment in order to fulfill the necessity of effective 

communication, coordination, and collaboration [P2]. Agile methods are the blend of iterative 

development, with number of best practices to manage software changes and gain customer 

satisfaction [P2][12]. Its practices include continuous integration, iterative development, 

embracing change, frequent delivery, simple design, refactoring, pair programming 

collaboration, knowledge exchange, test driven development and autonomous environment 

[P2][P10]. 

 

Agile software development methodology offers only limited support for some sort of 

projects like those projects in which large development teams are involved, safety critical 

software, using legacy systems or Commercial-off-The Shelf (COTS) components [31]. 

According to [32], agile methods aids in process ―Management-in-the-small‖ in which the 

communication, co-ordination and control mechanisms used are appropriate for small to 

medium sized teams. In large teams, communication line between team members have to be 

maintained that may decrease the efficiency of practices i.e. informal communication like 

face-to-face talk and demo meetings. In order to deal with the issues that are related to 

specific ―Management-in-the-large‖, large teams usually follows less agile approaches. This 

does not mean that applying agile method in large team is not suitable. There may be 

prospects for such teams to follow agile practices, but the scale of applying agile method in 

large teams might be less then that found in medium or smaller projects[32]. 

 

According to [32], safety critical software requires more attention and such kind of software 

do not afford any kind of failures, as these failures can cause severe economic damage or 

injury to humans. The current agile processes (such as pair-programming, informal reviews) 

support the quality control mechanisms that haven‘t verified to be sufficient to promise user 
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that the product is reliable and safe. Furthermore, it is not yet sure that these agile practices 

alone will be enough. 

 

According to [32], code refactoring is supposed to eliminate the need to design for change but 

it is not applicable for large complex systems. This is because of the presence of crucial and 

complex architectural features which are not easy to change as they provide the system with 

the core services, thus playing a critical role. Also the cost related to these changes would be 

very high, thus these changes if necessary should be anticipated earlier by putting extra effort. 

Code refactoring would be cost effective and likely to fail or make errors especially in case of 

large and complex systems, thus reliance on code refactoring for such system is not feasible.  

Hence from the above discussion it is clear that agile methods provide limited support for 

development involving large teams, developing safety critical software, and developing large 

& complex software. These methods are best suitable and beneficial for small to medium size 

projects. 

 

There has been a growing interest in applying agile software methods in offshore projects to 

resolve certain issues like integration, communication, coordination complexities etc which 

are usually faced in offshore projects [12]. Application of agile methods in distributed 

environment is interesting because agile methods provides support to the fast changing 

markets where clients value time to market and return of investment as the significant factor 

in a software process [P10]. On the other hand in offshore projects, software companies 

mostly perceive that they are jeopardizing or compromising certain aspects of software 

development processes by reducing the cost of developing software [P8][8][P10].  

 

Therefore, by introducing agile methods in offshore projects can provide companies with 

certain benefits such as distributed projects with high degree of uncertainty can use different 

agile methods for efficiently managing and organizing projects [P3][1]. Agile practices aids in 

building and maintaining trust with the customer because customer can be treated as being the 

part of the team [P2][3][5][P10]. The short iterations practice of agile methods can aid in 

facilitating the customer to monitor the real project progress, the distributed developer can get 

immediate feedback on their work, which is encouraging [14]. Integration and testing can also 

be seen as a major problem in distributed offshore projects, especially when the remote 

partners have not worked together before and belongs to different cultures. The continuous 

integration practices of agile methods provides fast feedback and bring many 

misunderstandings earlier [5][15]. The culture difference in offshore development can be 

resolved by using agile approach because of its practice of frequent and informal open 

communication between the project participants [5][P7][15]. In offshore projects there are 

many risks regarding software quality which can be resolved by applying some of the agile 

methods like unit testing, continuous integrations, pair programming, light- weight design, 

daily scrum meetings, etc [P3][P10][P11].  

 

Many researchers industrial experiences and opinions shows that agile practices could aid in 

resolving many problems of offshore development [P2][P3][3][4][5][P5][P10][15][16][17] 

[P12][P13]. But at the same time many researchers also claimed that applying agile methods 

in offshore development environment is complex, there are certain challenges that are needed 

to be solved [P3][P4][P5][P14][P15][P16].  

 

Communication can be seen as a main advantage of agile methods because it give strong 

emphases to communication and give many helpful communication practices. But, the 

practices are originally designed for co-located environment due to the possibility of effective 
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face to face communication and hence can be seen as a challenge [P5][P14]. Daily stand up 

meetings were found difficult to implement in case of large timing differences between the 

offshore sites as it requires more effort and time to manage synchronize meetings with remote 

partners [P14]. On site customer and participation in iteration planning game is very 

challenging due to the geographical separation [P15]. Effective sprint planning meeting in 

distributed projects requires constant travelling of team members which is quite expensive 

[P16].  

 

The above mentioned challenges for applying agile methods in offshore projects are usually 

faced due to temporal, geographical, and culture differences in offshore projects [P2][P7]. 

Therefore it is essential to carefully select suitable agile practices for offshore development, in 

order to gain success because agile practices are difficult to implement in a distributed teams 

[P2][18]. The most popular and adopted agile methods are Scrum and Extreme programming 

[13].  

1.1.1 Related Work 
There are many research studies conducted on distributed agile methodologies which are 

explained below:- 

 

Nisar and Tahir in their paper [P2] ―Agile methods handling offshore Software Development 

Issues‖, introduces the agile practices in Offshore Development activities. Authors gave their 

opinions that agile methods can play better role in offshore projects on the basis of experience 

at industry i.e. Technology Wisdom Pakistan. They emphasizes that customer satisfaction is 

the only reason to use agile practices. They focus on challenges and issues of offshore 

development project i.e. communication gap, transfer of business domain, decreased project 

visibility, configuration management, disconnection on project estimations, client business 

security, document maintenance and synchronization and cultural difference and present their 

solutions with the help of Agile practices such as proxy client, low but standard 

documentation practices, short iterations, continuous integration, small releases, and frequent 

informal communication.  

 

Maria and Casper focused in their paper [5] ―Could Global Software Development Benefit 

from Agile Methods?‖ that what are the benefits and challenges in global software 

development while adopting the agile methods. They presented their own research plans to 

support both projects that are using agile methodology and testing the usage of agile practices 

in globally distributed projects in industries. The main challenge discussed in this paper is 

communication that reported as a biggest issue of distributed projects. However author also 

discussed some benefits that short iterations, frequent builds and continuous integration by 

agile methods can be beneficial to solve the problems that occurred in distributed 

environment. Agile methodology also provide help to culture difference problems with 

frequent and open communication between team members. Similarly the frequent releases to 

customers create trust and good relationship between the team members and customers. 

 

Emam Hossain presented in his paper [3] ―Coordinating mechanisms for Agile Global 

Software Development‖ about identifying and understanding the challenges that are found in 

agile GSD setup. Author discussed agile method in distributed projects on the basis of state of 

the art literature and also focuses on the main challenge that is mostly found in when agile 

methods are implement in distributed projects i.e. coordination of the development work. 

Author presented a conceptual framework that describes the exploring and understanding the 

usage of coordinating mechanisms in software development to co-ordinate with global 

software development projects while using the agile practices. 
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Roger et al, presented in their paper [P12] ―Experiences with Agile Practices in the Global 

Studio Project‖ they focused on the main challenges i.e. communication and collaboration 

patterns among the team members which they found while using the social network analysis 

methodology. Author used a case study of Global Studio Project v 3.0 in which XP practices 

were applied in remote development teams where following benefits were observed such as 

within remote teams informal and frequent communication patterns, and knowledge transfer 

between senior and junior staff were found simple.  

 

Ajay Danait demonstrate in his paper [P10] ―Agile Offshore Techniques‖ that how the global 

team used effective techniques and tools for collaboration. A case study was performed to 

discuss about team dynamics and how the team members set together as a unit in spite of 

being collocated. Danait also demonstrates that how distributed teams can be more effective 

then co-located teams. Danait mostly focused on agile method and described the developers 

and customer‘s feelings. Author observed that customers feel satisfied to be heard what he 

wants and able to see his work step by step. Tobias et al, presented in their paper [15] ―Agile 

Methodologies for Distributed Collaborative Development of Enterprise Application‖ that 

agile approach could be a feasible solution of the problems occurred in mostly development 

projects. Author focused on the main challenge in distributed agile software development 

activities on the basis of literature and their own opinions that communication problem 

occurred due to spatial, temporal and cultural factors. So communication among team 

members as well as between customers and developers can be viable solution to make the 

project successful. 

 

Maria Paasivaara, Sandra Durasiewicz and Casper Lassenius, in their paper [P3] ―Using 

Scrum in Distributed Agile Development: A Multiple Case Study‖ presents the findings from 

a multiple case study in a distributed scrum project. They have successfully adopted the 

scrum practices such as daily scrum meetings, product backlogs and sprints in the distributed 

environment. They have identified certain benefits by applying scrum in the distributed 

environment like transparency due to daily scrum meetings, early problem identification due 

to weekly scrum of scrum; frequent monitoring due to sprints, team members participation 

due to sprint planning meetings, and accessibility of work to all team members due to 

backlog. The challenges which were identified by these researchers are the silence of the team 

members due to culture differences, and difficulty to manage long meeting due to time zone 

differences.  

 

Julian Simpson and Shandon, in their paper [P17] ―Large Build Teams: Help or Hindrance?‖ 

explains their experiences on a distributed agile project environment. The benefits of applying 

agile methods in offshore projects are discussed in this report such as early fault identification 

due to pair programming, and continuous integration. Continuous communication and 

participation of customer resulted in immediate feedback and nice relation with customer. The 

challenges identified by these researchers are difficulty to organize daily standup and iteration 

kick off due to time zone differences which effects team member‘s participation.  

 

Fowler in his paper [14] ―Using an agile software process with offshore development‖ 

explained his experience of implementing the agile methodology in offshore project between 

US and India. Both offshore and onshore teams practice agile methods and the project 

effectively implemented agile practices. The agile practices used in the project are continuous 

integration, small iterations, regular meeting, several communication modes, and proxy 

customers in offshore teams. According to Fowler, blending agile approach in offshore 
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development projects can effectively eliminate the challenges of offshore projects like 

avoiding integration overheads, communication gaps, cultural differences, and time zone 

differences. Yang Xiaohu in his paper [17] ―Extreme programming in global software 

development‖ conducted a research in the company called Lattice@ Trading System in 

Boston and its offshore site in Hangzhou. Based on the result of the research it was concluded 

that besides the use of different combination of communication tools, XP practices itself 

contributes a lot for effective communication and information sharing.  

 

Monica Yap [P18] describes her experience in the paper ―Follow the Sun: Distributed 

Extreme Programming Development‖ about the challenges that faced in distributed XP 

environment like global cultural differences, continuous integration, and conflicting priorities 

across the regions. Author also discussed about the lessons for improvement in the current 

process that she learned from these challenges with the help of extreme programming. 

1.1.2 Research Motivation 
From the discussion above it is concluded that there are some experience reports and opinions 

which states the execution of agile approach in different global offshore projects[P2][P3][3] 

[P7][P8][P10][14][15][P17]. The agile practices which are discussed in these reports are 

regular builds, short release, customer feedback, use of proxy client, low but standard 

document practices, continuous integration, iteration planning meetings, pair programming, 

unit testing, simple design, daily scrum meetings, weekly scrum of scrum, and sprint planning 

meetings. These agile practices aid in mitigating of certain offshore challenges like 

communication gap, coordination of development work, collaboration between team 

members, control, trust, transfer of business domain, decrease project visibility, configuration 

management, disconnection on project estimation, client business security, document 

maintenance, synchronization, cultural differences, time zone differences, customer 

involvement, spatial factors, integration issues, knowledge sharing, conflicting priorities 

across the region, technical and linguistic hurdles[P2][P3][3][P7][P8][P10][14][15][P17]. 

These researchers also noted that blending agile methodology in offshore projects is 

beneficial but complex task and few empirical evidences are available. This means that more 

studies and evidence on application of agile methods in offshore projects are required in order 

to understand the benefits and challenges associated with it.  

 

Therefore the purpose of this study is to systematically evaluate the empirical evidence 

available, in order to better understand these benefits and challenges of applying agile 

methods in offshore projects. By benefits we mean that how the application of agile methods 

in offshore projects can be valuable i.e. helpful for resolving certain issues related to offshore 

projects. Similarly by challenges we mean that those factors which creates hurdles for 

implementing agile methods in offshore projects. In other words what are the issues or 

obstacles that can make the blending of two approaches i.e. offshore development and agile 

methods difficult to implement. To the best of our knowledge, no systematic review effort has 

been done in this area with the focus on empirical results exists. Furthermore, we will conduct 

the survey to determine the challenges and benefits stated in the literature can be confirmed 

by the practice. This would help us in identifying the similarities and differences between 

benefits and challenges enlisted in literature and survey. 

1.2 Aims and objectives 
The main aim of this research is to understand the challenges and benefits of implementing 

agile practices in offshore projects. 

 



7 

 

 Examine and map available empirical evidence on challenges and benefits of agile 

methods in offshore projects. 

 Examine which of the benefits reported in the literature can be seen in practice. 

 Examine which of the challenges reported in the literature can be seen in practice. 

 Determine the similarities and differences between the benefits and challenges that are 

reported in literature and industrial survey. 

1.3 Research questions 
Q1. What empirical evidence is available regarding benefits and challenges of applying agile 

methods in offshore project? 

 

Q2. Which of the benefits and challenges reported in the literature can be confirmed by the 

practitioners? 

 

Q3. What are the similarities and differences between the benefits and challenges reported in 

the literature and industrial surveys? 

1.4 Expected outcomes 
The expected outcomes in this research are related to agile practices in offshore projects. 

Following are the main list of outcomes:- 

 List of challenges in agile offshore projects through literature review and industrial 

survey. 

 List of benefits in agile offshore projects through literature review and industrial 

survey. 

 List of similarities and differences between benefits and challenges reported in 

literature review and industrial survey. 
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Figure 1: Thesis Structure 
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1.5 Research Methodology 
This research is based on mix methodology i.e. literature review and empirical research. 

Literature review will be used in order to evaluate the benefits and challenges of 

implementing agile methods in offshore project, which should be compared latterly with the 

empirical findings. Following are the details of two research approaches:- 

1.5.1  Literature Review 
There are different approaches usually used to conduct literature review i.e. traditional 

review, systematic review, meta-analysis and meta-synthesis [19][20][21]. Traditional 

reviews try to summarize results of a number of research studies, while lacking the foundation 

of a systematic method of broadly locating the original articles. Systematic Review is a 

scientific approach to identify, evaluate and interpret the available research related to specific 

research questions [19]. It uses a more rigorous and well-defined method to review the 

research articles [20]. It is a prerequisite of meta-analysis and meta-synthesis review 

techniques [19].  

 

Meta-analysis is a type of systematic review that uses statistical technique to obtain a 

quantitative synthesis. It takes the findings from the number of different studies on the same 

subject area, and analyze them by statistical techniques [19][20]. Meta-synthesizes is also the 

type of systematic review. It is the non-statistical method which uses both qualitative and 

quantitative studies as data of analysis [22]. It evaluates and interprets the findings of various 

sort of reviewed research papers. It involves synthesizing and analyzing key points in each 

article [20][21]. The steps for performing meta-synthesizes are almost same as systematic 

review i.e. search for articles, inclusion/exclusion criteria, appraise studies, analyze studies, 

and synthesize findings [22]. 

 

We will use systematic review to search, collect and summarize the empirical evidence 

available regarding benefits and challenges of applying agile methods in offshore projects. 

The well-defined methodology makes it less probable that results of the literature are unfair 

[19]. Moreover, it also aids in providing the background knowledge so that to properly 

position new research activities.  

 

Meta analysis is a form of systematic review which is not suitable for this research, as meta 

analysis is a particular statistical approach for collecting large amount of data from different 

studies and analyzing them using statistical approaches. This aids in making conclusions and 

identify patterns and relationships between findings [20]. But our research study is mainly 

based on comparative study so meta analysis is not appropriate for this research. 

1.5.2 Empirical Research 
The empirical research will be conducted with the help of survey to explore the extent to 

which industrial practitioners are realizing these benefits and faces challenges, in comparison 

with what mentioned in the literature. There are different methods of empirical research such 

as case studies, surveys and experiments [23]. Experiments are not suitable in this research 

because it is a controlled study, which is used to control over the situation and manipulate 

behavior directly, precisely and systematically [23]. Case studies are used to inspect how and 

why the things happens. The purpose of case study is to investigate the contextual realities 

and examine the difference between what is stated in the literature and what is actually 

occurring in software industries [24].  

 

We selected survey to be the best option for this research, to gain more knowledge from 

different employees of various companies. It has the ability to provide a huge number of 
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variables to evaluate [23]. The purpose of the survey is to understand the population, from 

which the sample was drawn. It aims at the development of generalized suggestions [23], and 

hence is suitable for this research. Performing case studies do not allow us to explore more 

about the benefits and challenges of applying agile methods in offshore projects. We do not 

anticipate these results to be generalizable and hence is not feasible for this research.  

 

The questionnaire for survey will be designed after reviewing the literature thoroughly. We 

will compile a list of companies that are working in offshore projects using agile methods and 

then perform a survey on these companies, to investigate the benefits and challenges deeply 

that these companies are facing in offshore projects with agile methods. It will show us the 

clear picture of current status of the industries how they are facing challenges and getting 

benefits from agile method in offshore projects. The details regarding the survey design are 

mentioned in chapter 4. 

 

Table 1: Research Methodology 

Q # Research Question Research 

methodology 

Expected Outcomes 

1 What empirical evidence is 

available regarding benefits and 

challenges of applying agile 

method in offshore project? 

Systematic 

Literature Review 
 List of benefits in 

agile offshore 

projects. 

 List of challenges in 

agile offshore 

projects. 

2 Which of the benefits and 

challenges reported in the 

literature can be confirmed by the 

practitioners? 

 

Systematic 

Literature Review 

and 

Empirical Research 

 List of benefits of 

agile methods in 

offshore projects. 

 List of challenges 

of agile methods in 

offshore projects.  

3 What are the similarities and 

difference between benefits and 

challenges reported in the 

literature and surveys? 

 

Systematic 

Literature Review 

and 

Empirical Research 

 

 List of similarities 

and differences. 
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Figure 2: Overview of Research Methodology 
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Chapter 2 

 

2. Systematic Review 

Systematic Review is a scientific approach to identify, evaluate and interpret the available 

research related to specific research questions [19]. It uses a more rigorous and well-defined 

method to review the research articles [20]. According to Kitchenham [19], systematic review 

is a sort of secondary study though the individual studies contributing to a systematic review 

are called primary studies. The well-defined methodology makes it less probable that results 

of the literature are unfair [19]. Moreover, systematic review also aids in providing the 

background knowledge so that to properly position new research activities. 

 

There are three main phases in systematic review i.e. planning the review, conducting the 

review, and reporting the review. The planning phase describes the steps for performing 

literature review in a systematic way and the development of review protocol. A review 

protocol states the aim and process of the systematic review [25]. A well designed review 

protocol aids to avoid researcher bias in performing the review [19][25]. In second phase, the 

systematic review is conducted which consists of primary studies, quality assessment 

checklist, data extraction and data synthesis. Finally in the last stage, the results of the 

systematic review are reported and distributed among the interested parties [19]. 

 

a) Properties  

Systematic review mainly differs from other type of reviews due to the following factors 

[19][20] : 

 

 It starts by describing a review protocol that identifies a research question being addressed 

and the approach that will be used to conduct the review.  

 It identifies the articles by stating a well defined search strategy to recognize as much of 

the significant and related literature as possible.  

 It includes the procedures for the inclusion and exclusion in order to access related 

articles.  

 It also includes the criteria for evaluating the quality of selected articles.  

 It also includes the criteria to analyze, synthesize and disseminate the findings.  

 

2.1  Systematic review design and execution 

Systematic review design and execution consists of following three phases:- 

 Planning the review 

 Conducting the review 

 Reporting the review 

 

2.1.1  Planning the Review 

This phase is mainly concerned with the development of review protocol and the steps to 

conduct literature review in a systematic way [19].  

 

2.1.1.1 Purpose of Systematic Review 

The systematic review is used to search and collect the information about agile method in 

offshore projects and then perform meta-synthesis for analyzing the research studies. The 

main purpose for performing systematic literature review is to summarize the empirical 

evidence regarding benefits and challenges of applying agile method in offshore projects. 

This helps us to identify the benefits and challenges reported in literature that can be 

confirmed by the practitioners.  
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2.1.1.2 Defining Research Questions 

To understand the benefits and challenges of applying agile method in offshore project, the 

following research question will be answered by the systematic review. 

 

Q1. What empirical evidence is available regarding benefits and challenges of applying agile 

method in offshore projects? 

 

The above question helps us to capture the knowledge about the current research regarding 

benefits and challenges of applying agile method in offshore projects. The other two research 

questions i.e. Q2 and Q3 will be answered based on the result of systematic review and 

survey. 

 

2.1.1.3 Review Protocol Development 

A review protocol defines the procedures that will be used to carry out a specific systematic 

review [19]. It aids in minimizing the probability of researcher bias [19]. The review protocol 

consists of search strategy, study selection criteria, quality assessment criteria, data extraction 

form, and data synthesis strategy. 

 

2.1.1.3.1   Search Strategy 

Search strategy aids in answering the research questions effectively. The search strategy for 

this research is based on the following steps:- 

 

a) Key words  

Initially, the keywords will be selected which aims to find out the research articles regarding 

benefits and challenges of applying agile methods in offshore projects. Then the keywords 

will be revised in the second step to choose synonyms and alternative words, in order to cover 

large numbers of articles. Next, we will identify the related areas with the help of Boolean 

operators such as ―AND‖ and ―OR‖. Finally, the research will be refined with respect to the 

specific field in software engineering.  

 

Following are the keywords that are identified in conducting systematic review:- 

 

Table 2: Keywords 

A B C 

A1= Empirical    B1  = Agil* C1= Offshor* 

A2= Industrial B2 = XP D2= distributed 

A3= Experiment B3  = ―extreme programming‖ C3= global 

A4= Case study B4  = scrum C4= GSD 

A5= Survey B5  = crystal C5= dispersed 

A6= Experience* B6  =dynamic C6= collaborative 

 B7  = dsdm C7= ―Cross continent‖ 

 B8  = ―feature driven‖ C8= Geographical* 

 B9  = fdd C9= ―virtual team*‖ 

 B10 = lean C10= multi-site 
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b) Search string 

The articles will be selected based on the full-Text search criteria. Following is the search 

string developed from the keywords mentioned above in table 2:   

 

(A1 OR A2 OR A3 OR A4 OR A5 OR A6) AND (B1 OR B2 OR B3 OR B4 OR B5 OR B6 

OR B7 OR B8 OR B9 OR B10) AND (C1 OR C2 OR C3 OR C4 OR C5 OR C6 OR C7 OR 

C8 OR C9 OR C10) AND (D1 OR D2) AND (E1 OR E2 OR E3 OR E4 OR E5)  

 

c) Resources 

The articles, journals, conference papers, and workshop papers will be identified from the 

most authentic databases that are scientifically and technically peer reviewed such as :- 

 

 Inspec 

 Compendex 

 IEEE Xplore  

 ACM Digital Library 

 Springer Link 

 Science Direct 

 Google Scholar 

 Scopus 

 ISI web of knowledge 

 Wiley Inter Science Journal Finder 

 

The rationale behind choosing the Inspec and Compendex is that they both are wide range 

databases consisting of huge number of publications. Other popular databases, such as IEEE 

Xplore, ACM Digital Library, Springer Link, Google scholar, Science direct, Scopus, Wiley 

Inter Science Journal Finder and ISI web of knowledge will also be used to not miss any 

important publications in our systematic review. All of these sources are well recognized, 

most commonly used, reliable, update, and relevant to software engineering field. 

 

Paper published before 2000 will not be considered in the search. The rationale for this is due 

to the fact that both the global software engineering and agile methods are well recognized in 

21
st
 century [26]. Therefore this search will help us in identifying the more relevant research 

papers from 2000-present. 

 

2.1.1.3.2  Study Selection Criteria 

The study selection criteria are used to identify the research articles appropriate for the 

research scope. The articles will be selected on the basis of title, abstract, introduction and 

conclusion that matches best with our research questions. The inclusion of the articles will be 

done by using tollgate method [27], in which the articles will be selected by using keywords, 

synonyms, alternate words, and revised keywords mentioned above. This method consists of 

different stages starting from stage one to four described in the table below. 

E F 

D1= software E1=Project* 

D2= ―software engineering‖ E2=Product* 

 E3=Develop* 

 E4=Environment 

 E5=activit* 
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a) Inclusion Criteria 

Inclusion criteria that will used to select the research articles are described in the table 3 

below:- 

 

Table 3: Inclusion Criteria 

Stage Criteria 

1 Overall 

- English 

- Date of publication 

- Paper published in journal/conference/workshop 

proceedings 

- Full text 

- Non-duplicate 

- Other? 

2 
Title and 

abstract 

- Contains search words 

- Has empirical background 

- Focuses on application of agile methods in offshore 

software development projects 

3 
Introduction and 

Conclusion 

- Contains empirical background 

- Mainly focuses on application of agile methods in 

offshore projects. 

4 Full text 

- Presence of the empirical data in the paper 

- Main focus on the benefits and challenges of applying 

agile method in offshore projects. 

 

b) Exclusion Criteria 

The research articles will be excluded that do not meet the criteria mentioned above in table3. 
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Figure 3: Steps for selecting Literature using Tollgate Approach [27] 

2.1.1.3.3  Data Extraction Strategy 

Data extraction strategy will be used to collect all the relevant information required to address 

the research questions and data synthesis. The following data extraction form will be used in 

order to ease the process of synthesizing the collected data [26][27].  

 

Table 4: Data Extraction Strategy 

General Information Regarding Research Study/Article 

Title of article   

Name of Author   

Journal /Conference 
Proceedings /Conference  

 

Publication date  

Retrieval search query  



17 

 

Source  

Empirical Background  

Main Method   Case Study      Survey      Experiment 

 Interviews       Others 

Background   Laboratory      Industry     Academia 

Empirical Focus  Empirical based      Empirical evaluated 

Subjects of investigation  Students          Industry/Real world 

GSD – Offshore Background 

Collaboration Mode  Inter-Organizational  Intra-Organizational  Unclear 

Number of Offshore sites o ...... 

o Unclear 

o Irrelevant 

Location of Head office o ...... 

o Unclear   

o Irrelevant 

Location of Offshore sites o …… 

o Unclear 

Team Size        ……… 

  Unclear 

Application Domain        ……… 

 Unclear 

 

Project type 

o Industry  

o Non-Industry 

 

Project size o Small (4-6 months) 

o Medium (1-2 years) 

Large (More than 2 years) 

Organization size o Small 

Medium 

Large 

Agile practices followed    One-site        Multi-site  

  Whole Organization 

  Unclear 

Study 

Agile method in 

offshore projects 

Which agile practices 

are followed? 

o Extreme Programming 

o Scrum 

o Crystal methodologies 

o Dynamic software 

development method 

o Feature driven development 

o Lean software development 
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Specific agile 

practices 

 

o Daily Scrum Meetings 

o Sprint Planning Meetings 

o Review Meetings 

o Retrospective Meetings 

o Scrum of Scrum Meeting 

o Short release 

o On-site Customer 

o Continuous integration  

o Refactoring 

o Test driven development 

o Pair programming 

o Collective Ownership 

o Planning game 

o Metaphor 

o Unit Testing 

o Coding Standard 

o Others 

Data analysis 

Are the benefits 

discussed? 

        Yes      No 

Which benefits for 

applying agile 

method in offshore 

projects are reported? 

 

Under what 

circumstances these 

benefits are 

achieved? 

o Known 

o Unknown 

Are the challenges 

discussed? 

 Yes      No 

Which Challenges for 

applying agile 

method in offshore 

projects are reported? 

o Known 

o Unknown 

 

Under which 

situations these 

challenges are faced? 

o Known 

o Unknown 

 

Sr.# 
Quality Assessment Checklist 

Answer 

Yes Partial No 

1 Does the research paper clearly specify the research 

methodology? 
   

2 Does the research methodology appropriate for problem 

under concern? 
   

3 Are the results of study properly mentioned?    

4 What kinds of validity threats are described for the 

results?  
   



19 

 

2.1.1.3.4  Quality assessment criteria 

The quality of empirical evidence will be based on the criteria mentioned by Kitchenham [19] 

which are shown in the table 4 above.  

 

2.1.1.3.5 Data Synthesis Strategy 

We will synthesize the data by collecting and summarizing the results of primary research 

studies related to the research questions [19]. The summary of the search articles with respect 

to the primary areas are described in table 5 below:- 

 

Table 5: Summary of the final selected articles 

Searched Key Area Author(s) Year References 

Benefits of agile 

methods in offshore 

projects 

Author 1 

Author 2 

Author 3 

. 

. 

. 

. 

Author n 

2000-2010 R1 

R2 

R3 

. 

. 

. 

. 

Rn 

Challenges of agile 

methods in offshore 

projects 

Author 1 

Author 2 

Author 3 

. 

. 

. 

. 

Author n 

2000-2010 R1 

R2 

R3 

. 

. 

. 

. 

Rn 

2.1.2  Conducting the Review 

2.1.2.1 Identification of Research 
The main reason of a systematic review is to determine, evaluate and interpret the available 

research related to particular research questions. The search strategy for this research is based 

on different steps which are mentioned in section 2.1.1.3.1, that aims to answer the research 

questions effectively. The keywords are identified from the research question which aims to 

find out the research articles regarding ―benefits and challenges of applying agile methods in 

offshore projects‖. Then these keywords are revised to choose synonyms and alternative 

words, in order to cover large numbers of publications. Finally the Boolean operators ‗AND‘ 

and ‗OR‘ are used to identify the related areas after consulting thoroughly from different 

librarians and experts. 

 

Publication bias is one of the major problems in systematic review. According to Kitchenham 

[19] “Publication bias refers to the problem that positive results are more likely to be 

published than negative results” [19] . Following are the steps that are used to address this 

problem[19] :-  

 

 Scanning the grey literature 

 Scanning conference proceedings 

 By approaching professionals in order to know about any unpublished results. 

 And also by performing manual searching online. 
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The reference manager software Zotero is used for managing large number of references that 

are acquired from a systematic literature search.  

2.1.2.2.  Selection of Primary Studies 
The research articles are selected based on the tollgate approach, which consists of three 

different stages mentioned in table 3, under section 2.1.1.3.2. We used the same search string 

for each database according to its own specific format requirements. The following table 6 

shows the details of search strings used in this research study.  

 

Table 6: Research Papers Retrieved from Various Database 

Sr.# Database Search String 

Total No. of 

Articles 

Found 

1 Engineering 

Village 

(Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

Environment OR activit*) 

752 

2 ACM (Empirical OR industrial OR experiment OR 

"case study" OR survey OR experience*)AND 

(Abstract:"Agil*" OR Abstract:"XP" OR 

Abstract:"extreme programming" OR 

Abstract:"scrum" OR Abstract:"crystal" OR 

Abstract:"dynamic software" OR Abstract:"dsdm" 

OR Abstract:"feature driven" OR Abstract:"fdd" 

OR Abstract:"lean")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 Product* OR 

Develop* OR Environment OR activit*) 

198 

3 SCOPUS (Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

275 



21 

 

Environment OR activit*)  

4 Wiley Inter 

Science 

(Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

Environment OR activit*)  

131 

5 ISI Web of 

Knowledge 

(Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

Environment OR activit*)  

98 

6 Science 

Direct 

(Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

Environment OR activit*)  

609 

7 Google 

Scholar 

(Empirical OR industrial OR experiment OR case 

study OR survey OR experience*) AND (Agil* 

OR XP OR ―extreme programming‖ OR scrum 

OR crystal OR ―dynamic software‖ OR dsdm OR 

―feature driven‖ OR fdd OR lean) AND (Offshor* 

OR Distributed OR global OR GSD OR dispersed 

OR collaborative OR ―Cross continent‖ OR 

Geographical* OR ―virtual team*‖ OR multi-site) 

AND (software OR software engineering) AND 

(Project* OR Product* OR Develop* OR 

Environment OR activit*)  

536 

8 SpringerLink (Offshore or Distributed or Global or Dispersed or 

Geographical or GSD or "Multi site" or "Virtual 

team" or "Cross Continent") and (Agil* ) 

411 

9 IEEE (Offshore OR Distributed OR global OR GSD OR 437 
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dispersed OR ―Cross continent‖ OR Geographical 

OR ―virtual team‖ OR multi-site) AND Agil* 

 
2.1.2.2.1  Papers selected from primary studies 
In stage one, the inclusion of articles was done on the basis of following criteria:- 

 

Table 7: Stage 1 (Papers selected from primary studies) 

1 Overall 

- English 

- Date of publication 

- Paper published in journal/conference/workshop 

proceedings 

- Full text 

- Non-duplicate 

- Other? 

 

By following the above mentioned criteria, we have found a total of 3447 articles from all 

databases. For the selection of primary studies, the research papers were distributed equally 

amongst the researchers. In order to identify duplicates papers, classify research articles, 

make the references, and to sort out the research papers we used Zotero reference 

management software. 

 

In stage two, the inclusion of articles was done on the basis of criteria mentioned below in 

table 8:- 

 

Table 8: Stage 2 (Papers selected from primary studies) 

2 Title and Abstract 

- Contains search words 

- Has empirical background 

- Non-duplicate 

- Focuses on application of agile in offshore software 

development projects 

 

By following the above mentioned criteria, we have included a total of 331 articles out of 

3447 based on title and abstract. Then by removing the duplicate articles, we identified a total 

of 150 articles out of 331. 

 

In stage three, the inclusion of articles was done on the basis of criteria mentioned below in 

table 9:- 

 

Table 9: Stage 3 (Papers selected from primary studies) 

3 
Introduction and 

Conclusion 

- Contains empirical background 

- Mainly focuses on application of agile method in 

offshore projects. 

 

By following the above mentioned criteria, we have found a total of 90 articles out of 150 

based on introduction and conclusion. 

 

In the four and final stage, the inclusion of articles was done on the basis of criteria mentioned 

below in table 10:- 
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Table 10: Final Stage (Papers selected from primary studies) 

4 Full text 

- Presence of the empirical data in the paper 

- Main focus on the benefits and challenges of applying 

agile method in offshore projects. 

 

By following the above mentioned criteria, we have included a total of 51 articles out of 90 as 

the selected primary studies. The details are shown in the table 11 and figure 4 below:- 

 

Table 11: Selection of Research Studies 

Sr.# Database 

Stage 1 

 

Total No. 

of 

Articles 

Found 

Stage 2 Stage 3 Stage 4 

Title and 

Abstract 

Non-

Duplicates 

Introduction 

and 

Conclusion 

Full-

Text 

1 
Enginnering 

Village 
752 

107         

 

 

 

 

 

          

         150 

 

 

 

 

 

 

       

        90 

 

 

 

 

 

 

 

   51 

2 ACM 198 29 

3 SCOPUS 275 28 

4 
Wiley 

InterScience 
131 3 

5 
ISI Web of 

Knowledge 
98 35 

6 
Science 

Direct 
609 1 

7 
Google 

Scholar 
536 24 

8 SpringerLink 411 33 

9 IEEE 437 71 
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Figure 4: Steps for selecting Literature using Tollgate Approach [27] 

2.1.2.3  Study Quality Assessment 
According to Kitchenham, study quality assessment is crucial to assess the ―quality‖ of 

primary studies. It is used to provide a mean of evaluating the significance of individual 

studies when results are being synthesized and to guide recommendations for further research 

[19]. We have constructed the quality assessment check list, which is rated according to three 

different scales i.e. ―Yes‖, ―Partial‖, and ―No‖. Table 12 shows the quality assessment result 

of the selected primary studies. 
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Table 12: Quality Selection Criteria 

Sr. 

No 
Quality Criteria 

No.  of Articles 

Yes Partially No 

1 Does the research paper clearly specify the research 

methodology? 
15 24 12 

2 Does the research methodology appropriate for problem 

under concern? 
7 32 12 

3 Are the results of study properly mentioned? 11 30 10 

4 What kinds of validity threats are described for the results?  7 11 33 

 

2.1.2.4  Data Extraction 
Data extraction form facilitates the researchers to precisely record the information acquired 

from the primary studies and to condense the chances for bias [19]. Before actually 

performing the data extraction, both authors did a pilot extraction to make certain that they 

have the common interpretation of the data and form to be extracted. The authors did a 

piloting on a set of 6 research papers individually and read each article thoroughly. After that 

both authors proceed to evaluate their findings. During this evaluation period both authors 

discussed the similarities and differences between the data what they perceived from the 

articles.  

 

The differences among the authors interpretation were identified concerning the exclusion and 

inclusion of some fields. The authors made a discussion regarding the differences in the data 

which they have gathered. The thorough discussion facilitates the authors to reach an 

agreement on how to identify essential data, in order to accomplish the aim of the study. Most 

notably, the researchers also talked about and agreed on what should be perceived as a benefit 

or challenge. Afterwards, the selected primary studies were distributed equally among the 

authors and each did extraction independently. The extracted data was then documented into 

an MS Excel sheet which was further used in data synthesizes phase. 

2.1.2.5  Data Synthesis  
Data synthesis is an important phase of systematic review which involves collecting and 

summarizing the results of the included primary studies [19]. In order to answer our research 

question, the raw data collected from the data extraction form were categorize and analyzed. 

These raw data were tabulated and charted to present the differences and similarities of the 

selected primary studies. We also presented the frequencies of the number of times each 

theme relevant to the research question were determined in different papers. 

2.1.3  Reporting the Review 
The final phase of systematic review is reporting the systematic review results and spreading 

the results to potentially interested parties [19]. The main part of our research is devoted to 

report the systematic review, initiating from the planning phase till execution phase.  
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Chapter 3 

 

3. Systematic Review Results 
In this chapter we present the results of systematic review based on the 51 papers finally 

selected. The results are structured in the following order: First the characteristics of the 

selected studies will be presented, with the focus on publication year, study types, application 

domain, reported agile methods and practices, and GSD team architecture. Further we 

describe the presentation of findings and the analysis of reported benefits and challenges of 

agile methods in offshore projects. Finally, we present the detailed discussion and conclusion 

of most widely used agile practice identified in the literature survey. 

3.1  Characteristics of Primary Studies 

3.1.1 Selected Primary Research Studies 
In this section we present the table of primary studies (see in Appendix A) that contains the 

information regarding publication ID, name of publication, publication year, name of authors, 

research method and GSD context. 

3.1.2  Publication Years 
 

 
Figure 5: Year-Wise Publication 

 

Fig 5: shows the papers which are included for this research since 2000-2010. The main 

reason to collect papers from 2000 is that Global Software Engineering was introduced in 21
st
 

century and the research conducted after 2000 are more appropriate than before. We have 

initially collected 3447 articles, but after passing with different stages of exclusion, we have 

finally selected 51 research papers based on empirical studies that are suitable for our research 

work. 

 

The above graph shows that there were no publications found in the first year of the decade 

and the next year also followed the same. There are many factors that are responsible for this 
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failure but one of the main reasons is that there was lack of concept to implement agile 

methods in offshore projects, therefore there was not a huge success in first two years. In the 

next two years from 2002-2003, we see the equal ratio of publication that proved to be a light 

of hope and from the years onward 2004-2010 a huge increase in published papers was seen 

that touch the peak in 2008. The figure 5 shows that the rate of paper publishing is increasing 

year after year and still increasing yet. With the increasing research in this area it may be a 

chance to miss some papers; that covers the empirical evidence of implementing agile 

methods in offshore projects; however we are sure that it would not have been a systematic 

blunder.  

3.1.3  Research Method 
According to our research, most of the studies are exploratory in nature, the collected research 

papers are mainly focused on empirical evidence regarding benefits and challenges of 

applying agile methods in offshore projects. Empirical evidence is categorized on the basis of 

Research methods [23], i.e. case study, survey, experiment, interviews and industrial 

experience reports.  

 

Case Study: These studies used case study to declare the answers of their research questions. 

Survey: These studies used to collect empirical data through interview or questionnaire or 

both. 

Experiment: These studies examine the hypothesis with the help of experiment and also used 

to state the design of experiment.  

Experience Reports: These studies mostly focus on regional or industrial level experiences but 

they did not declare clear research methods. Since these studies did not use any research 

method 

 

 
Figure 6: Research Method 

 

Table 14 and Figure 6 shows the categorization of the research papers on the basis of research 

method which shows that the collected papers are based on case study, survey, experiment, 

interviews, and industrial experience reports. Our research study concludes that we have 

found 45% research papers that discussed the case studies. These cases studies used grounded 

theory and interviews are described as a sub method. Case studies can also well define as the 

knowledge that transfers from academia to the industries. So, researchers had drawn up their 

research in a proper legal manner with the help of industrial case studies. 
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But unfortunately, in contradiction to our expectations we could not find any kind of research 

paper from the relevant selected area in which the survey was conducted. According to fig 6, 

only 12% research papers are those in which the experiments are conducted but mostly the 

experiment are related at student level or university level. Industrial Experience Reports can 

also be defined in a manner that gain from its past experience and just transfer it to academia. 

As well as viewing the fig 6, the Industrial Experience Reports are mentioned in 43% research 

papers as a whole. 

3.1.4 Context  
The following table 13 presents the information focuses on two different categories i.e. 

empirical background, and GSD background. The empirical background consists of 

information regarding research methods, subject of investigation, and project background. 

The GSD background contains the information of collaboration mode, GSD team 

architecture, team size and application domain. 
 

Table 13: Context 

Project Categorization 
No. of 

Publications 

Research Method 

Case Study 23 

Survey 0 

Experiment 6 

Interviews 0 

Industrial Experience Reports 22 

Subject of Investigation 
Practitioners 41 

Student 10 

Project Background 
Industry  41 

Academia 10 

Collaboration Mode 
Intra Organization 38 

Unclear 13 

GSD Team Architecture 

Team assembled from people at 

different site. 

28 

Team located on the same site. 19 

Unclear 4 

Team Size 

Up to 20 13 

More then 20 16 

Unclear 22 

Application Domain 

Web 6 

Management Information System 4 

Comupter Based Softwares 9 

Education System 1 

Banking System 1 

Oil and Energy 3 

Telecommunication 1 

Logistic 1 

Finance 3 

Unclear 22 
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The table 13 and figure 7 shows that the empirical studies and industrial experience reports 

are exists approximately in the same numbers. By reviewing the literature we found 30 

research papers related to empirical studies and 21 research articles related to industrial 

experience reports. There are only 10 student studies that are found from the relevant research 

studies. There are 41 papers used for industrial case studies and experience reports.  

 

There are 39 Intra Organizations collaboration mode which are discussed in research papers. 

We didn‘t considered the inter organization collaboration mode as it is not relevant to our 

research study. We found 14 research papers, which didn‘t clearly state the collaboration 

mode i.e. intra or inter organizational. 

 

According to the results taken as a whole there is almost 81% (i.e. 43 in numbers) research 

papers reported in industrial context. In industries a lot of employees are working on different 

projects and different employees are working in the same direction it is called as the project 

teams. We have categorized the team size in to 3 categories in which most of the papers 

almost 34 % research papers did not mentioned the team size. According to the studies there 

are 41% research papers which mentioned that more than 20 employees were working on a 

project. There are 25% research papers which shows that there are small team working, in 

which a number of up to 20 employees were hired for a project.  

 

 
Figure 7: Application Domain 

 

Last but not the least we have further classified the empirical studies in which we categorize 

the project into different domains; these different categories describes that which type of 

project is related to which category. Though, most of the papers did not mention the project 

category. Unfortunately, due to irrelevant statistical analysis the information is not of interest 

for our research study. The report is not proving to be fruitful so it is unimportant to report. 

After a long striving we conclude that we cannot design any general conclusions with these 

hard findings. 
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3.1.5  Reported agile methods and practices 
We have identified a total of 51 research studies which states the execution of agile methods 

in offshore projects. The most commonly used agile methods found in these papers are Scrum 

and Extreme programming. The table 14 shows that the agile method scrum is followed in 27 

publications and extreme programming is followed in 24 publications. 

 

Table 14: Agile Methods 

Sr. 

No 
Agile Methods No. of Publications 

1 Extreme Programming 24 

2 Scrum 27 

3 Crystal Methodology 0 

4 Dynamic Software Development Method 0 

5 Feature Driven Development 0 

6 Lean Software Development 0 

 
3.1.5.1  Scrum Practices 
Figure 8 below shows the number of scrum practices that are applied in the offshore project 

by the software industries, which are identified in the number of empirical research studies. 

These practices are daily scrum, sprint, review meeting, scrum of scrum, and retrospective 

meetings. It is clear from the graph that the most common scrum practice used by the 

software industries are daily scrum meetings, sprint and retrospective meetings. 

 

 
Figure 8: Scrum Practices found in Literature 

3.1.5.2  XP Practices 
The graph below shows the number of XP practices that are applied in the offshore projects 

by the software industries. These practices are collective ownership, short release, onsite 

customer, continuous integration, refactoring, test driven development, metaphor, pair 

programming and coding standard. It is clear from the graph that the most common XP 

practices used by the software industries are short release, pair programming and continuous 

integration. 
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Figure 9: XP Practices found in Literature 

 
3.1.5.3 GSD Team Structure 
We have found three different categories in offshore team structure i.e. team were assembled 

from people at different sites, team in the studied reports were located on the same site and 

then communicate with other offshore teams, and unclear team structure. We found that more 

frequent communication and trust between team members is required when the team is 

assembled from people at different sites. The following graph shows the statistics of offshore 

team structure identified in the selected research studies. 

 

 
Figure 10: GSD Team Structure 

 
3.2  Reported Benefits and Challenges 
The benefits and challenges related with each agile practice are presented in the following 

manner: First the description of benefits and challenges are mentioned and then the details 

regarding the importance of these benefits and challenges are described. The context related 

to each benefit and challenge is shown both in graphical and text form. The overview of each 

agile practices along with their benefits and challenges and their context are shown below 

sections. 

55%37%

8%

Team Structure

Teams were assembled from the 

people at different sites

Team were located on the same 

site and then communicate with 

other remote team

Unclear
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3.2.1 Daily Scrum meetings 

This meeting is usually held on a regular basis during which scrum team addresses three 

important questions [P3] i.e. "what did you do since last meeting, what will you do before 

upcoming meeting, and what impediments are in your way‖. The duration of these meetings 

are short usually 15 min. The following table 15 shows the overview of benefits and 

challenges of daily scrum meetings together with the associated context. 

 

Table 15: Overview of distributed daily scrum practice, their benefits and challenges 

 

 
 

3.2.1.1 Benefits 

We found the use of daily scrum practice in the number of empirical studies [P1][P3][P4] 

[P6][P7][P9][P10][P11][P12][P13][P15][P16][P19][P21][P23][P24][P25][P27][P31][P37][P3

8][P39][P40][P41][P44] because of the benefits it gives to offshore projects like increase 
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communication and coordination, clarification of work and requirements, project visibility, 

trust, early problem identification, and accommodate time zone differences. In this the global 

teams communicate with each other on a regular basis. The software organizations are 

following this practice with the support of certain technological tools, to reduce certain 

offshore challenges. Following are the main list of benefits of daily scrum meetings found in 

the number of empirical studies. 

 

3.2.1.1.1  Increase Communication 

The experience of many software industries shows that daily scrum meeting can increase the 

communication which is needed in the globally distributed software projects. This practice 

forcefully provides the opportunity to the globally distributed teams to communicate with 

each other on the daily basis. The duration of this meeting is normally 10-15 min, in which 

the team usually discusses the current status, progress, hurdles, and future work of the 

projects. 

 

We have identified a total of 20 papers out of 51 which states that the daily scrum meeting if 

used with proper communication technology like audio calls, video calls, web cameras, 

teleconferencing, video conferencing etc in their distributed project provides the opportunity 

to both onshore and offshore staff to make contacts and encourages to informal, frequent and 

open communication between the sites [P1][P3][P4][P6][P9][P11][P15][P16][P19][P21] 

[P23][P24][P25][P27][P31][P37][P38][P39][P40][P41]. The contexts in which this benefit 

was reported are as follows:- 

 

Team members were assembled from people at different site 

According to [P1][P3][P6][P11][P23][P25][P37][P38][P41], they used daily scrum practice in 

their distributed project to identify the issues/problems and impediments faced by the team 

members. The daily communication between the sites and individual team members results in 

earlier problem identification and increase the communication among the team members 

located at different sites. Their distributed architecture was organized in such a way that the 

development phase was conducted at both sites. 

 

Teams were co-located and then communicate with other remote teams 

According to [P4][P9][P15][P19][P21][P24][P27][P39], the development teams were co-

located at offshore site. The daily scrum meetings between the sites improve teamwork and 

provide the opportunity for teams at each site, to communicate frequently with each other and 

share issues and their resolutions. 

 

Unclear 

According to [P16][P31][P40], it is not clear that how did they performed daily scrum 

meeting in their distributed environment and how exactly this practice helped them to achieve 

the benefit of increase communication in the distributed settings.  
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3.2.1.1.2 Minimize Coordination problems 

The Globally distributed team usually faced a lot of challenges related to coordination due to 

project distribution. The task assigned to the team members situated at different geographical 

locations requires strong coordination between the remote team members. As remote team 

members are highly dependent on each other, therefore poor-coordination originates many 

problems which have a direct impact on time to market. 

 

We have identified a total of 4 research studies [P1][P10][P38][P41], which states that daily 

scrum meeting in the distributed environment results in increasing the coordination amongst 

the team members situated in the remote locations. The contexts in which this benefit was 

reported are as follows:- 

 

Team members were assembled from people at different site 

According to [P1][P10][P38][P41], the coordination between the developers situated at both 

offshore and onshore site was increased by using daily meeting practice. The participation of 

all developers from both sites regularly helped in minimizing the possibility of coordination 

problems, which usually caused by geographical and temporal distances. As a result the 

coordination between the geographically distributed teams were increased which results in 

early problem identification and quick software development. 

 

 

45%

40%

15%

Team Structure
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Unclear
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3.2.1.1.3 Clarification of work and requirements 

According to [P3][P6][P16], the daily scrum meetings can help in removing certain confusion 

about the work and requirements which are in the mind of team members. The team members 

got the opportunity to frequently communicate with remote head office, about the confusions 

which are in their mind. The main intention of these meetings were to identify the 

issues/problems and impediments faced by the team members. The members at different 

locations got the opportunity to clarify their work and requirements during these meetings 

[P3][P6].  

  

 
 

3.2.1.1.4 Project Visibility 

Daily scrum meetings provide an efficient way for everyone involved in the project to review 

the current status of the project. We have identified a total of 8 articles [P3][P11][P13][P15] 

[P25][P27][P37][P44], which states that daily meetings are quite helpful to monitor the 

offshore situation, as participants are daily involved in the discussion in which they shares the 

current work status. The contexts in which this benefit was reported are as follows:- 
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Team members were assembled from people at different site 

According to [P3][P11][P25][P37][P44], they used daily scrum meetings across the sites with 

the team assembled from members situated at different sites. The daily scrum meetings in 

their offshore projects with the involvement of participants from all sites via video and audio 

conferencing provide the prospects of project visibility. It was easier to monitor what was 

happening in the project across the sites as team members are daily involved to share their 

current work status. 

 

Teams were co-located and then communicate with other remote teams 

According to [P13][P15][P27], they used daily scrum meetings in their project with the team 

collocated at each offshore site. During the daily scrum meeting which usually last for 15 

min, the team tells other team what they did since the last meeting and what they will do 

further. These meetings aid in spreading knowledge about the current project status at each 

site.  

 

 
 

3.2.1.1.5 Trust 

Trust is one of the most challenging factors in an offshore project, which usually exists due to 

social-culture diversity. Trust is glue that binds the global team together. The frequent and 

open daily communication via different communications technologies, aids in creating and 

maintaining the confidence and trust between both the onshore and offshore participants [P1] 

[P3][P7][P12][P13][P25][P27][P41]. The contexts in which this benefit was reported are as 

follows:- 

 

Team members were assembled from people at different site 

According to [P1][P3][P7][P25][P41], the teams were assembled from members situated at 

different sites. They communicate with each other on a daily basis via tele and 

videoconferencing, virtual task board etc. They experienced the trust between the developers 

located at different sites because daily meeting practice provides the prospects to set up 

mutual adjustment and create trust.  

 

Teams were co-located and then communicate with other remote teams 

According to [P12][P13][P27], they used daily scrum meetings in their distributed 

environment where the teams are co-located at each site. The team from all sites participates 

62%
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in these meetings daily for 15 minutes. The daily communication between the sites really 

aided the team to gain confidence and build trust. 

 

 
 

3.2.1.1.6 Early problem identification 

According to [P3][P37][P41][P44], the daily scrum forcefully increases communication in the 

offshore projects; therefore the probability is less to conceal problems for a longer period of 

time. Answering three questions of the daily scrum practice i.e. the status of the work, hurdles 

faced by the team, and plan for future work, gives the opportunity to discover the problems 

that are averting the project from moving forward.  

 

 
 

3.2.1.1.7 Accommodate time zone differences 

Time zone difference is one of the main challenge in the offshore projects due to geographical 

distance. Offshore teams usually face a lot of challenges due to lack of synchronous 

communication.  
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According to [P1][P7][P13][P37], managing the time for daily scrum meeting between 

onshore and offshore sites, with the help of certain communication tools helps in 

accommodating time zone differences. 

 

 
 

3.2.1.2  Challenges 

Despite of the benefits identified above by the empirical literature, some of the papers also 

described certain challenges of applying daily scrum practice in offshore projects and are as 

follows:- 

 

3.2.1.2.1 Difficult to organize 

Following are the main contexts in which these meetings are difficult to organize :- 

 

Team members were assembled from people at different site 

According to [P3][P25], due to short meeting time and cultural difference, the members at 

offshore site faced the challenges regarding reporting impediments. The people at offshore 

site faced difficulty to report impediments due to short meeting time. Their distributed 

architecture was organized in a way that the development phase was conducted on both 

onshore and offshore site. 

 

According to [P43], the development phase was conducted on both onshore and offshore 

sites. They organized daily scrum meeting in their distributed environment by managing the 

suitable time between the sites. The onshore site expected that everyone at the offshore site 

communicate openly and bring into attention both the negative and positive issues, but due to 

culture difference the people at offshore site were hesitate to discussed the negative issues, 

they only prefer to talk on positive issues.  

 

According to [P16][P23], the daily scrum meetings were not appropriate to manage big 

groups i.e. one daily scrum meeting is not enough to handle it. One daily scrum meeting in 

distributed environment is good for small groups with efficient communication tools like 

conference calls, video conference, web cameras etc.  

 

According to [P14][P28][P42], it was difficult for them to organize daily scrum meetings due 

to large timing difference between the sites. In one site the daily standup-meeting held early 

75%

25%

0%

Team Structure

Team members were 

assembled from people at 

different site

Teams were co-located 

and then communicate 

with other remote teams

Unclear



39 

 

in the morning and on the other site it was held in the late evening, so it was unable for the 

late evening team members to take participation in daily standup meetings. 
 

Teams were co-located and then communicate with other remote teams 

According to [P39], the team at onshore site felt that it was difficult to understand and explain 

everything to offshore site during short daily meeting session, due to cultural and linguistic 

diversity. Similarly, we found other papers [P5][P17][P21][P29] in which the team has 

experienced difficulty in organizing these daily meetings due to large timing difference 

between the sites. It was really difficult for them to organize daily stand-up in the time, which 

best suites both sites. As a result, the lack of attendance was found in offshore sites and the 

concentration on technical work was lost due to unavailability of technical person. 

 

 
 

The above reported benefits and challenges of daily scrum practice comes from different 

sources with varying level of empirical evidence and details regarding the relevant GSD 

context. By analyzing it, we can see that all of the benefits and challenges of daily scrum were 

faced in the distributed environment rather than locally. However there are many research 

papers pointing towards a single benefits and challenges. We have excluded the research 

paper with weak empirical evidence but the benefits and challenges would be considered 

because of other associated papers with strong empirical evidence. We have considered the 

four quality attribute to evaluate the empirical evidence of studied papers i.e. study design, 

research methodology for problem under concern, research methodology for solution 

proposed on the basis of need identified in industry, study results and validity of the research 

papers. 

Table 16: Considered benefits and challenges of Daily Scrum 
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3.2.2  Sprint Planning Meeting 

Iterations in the scrum are called sprints. The length of the sprint varies but usually it is short 

3-4 weeks [P37]. A sprint planning meeting is normally organized before the start of each 

sprint to determine what to build in the next sprint [P3]. The following table 17 shows the 

overview of benefits and challenges of sprint planning meetings together with the associated 

context. 
 

Table 17: Overview of Sprint Planning Meeting, their benefits and challenges 

 
 

3.2.2.1 Benefits 

We found agile practice sprint planning meetings quite beneficial in the number of empirical 

studies because it contributes a lot to minimize certain challenges of GSD like team 

engagement, participation, collaboration, trust, transparency etc. Following are the main 

benefits of this practice which aids in mitigating of certain offshore challenges. 

 

3.2.2.1.1 Increases team collaboration, motivation and engagement 

We found that the scrum team assembles and carries out few initial sprints at one location 

(site) before actually initiating the distributed development [P5][P13]. According to 

[P5][P13], the use of sprint planning meetings at all sites not only improved the team 

motivation but also increased team engagement and collaboration. The team collaboration, 

motivation and engagement results in stabilizing and finally increases the team productivity. 

The team used online management tool for the planning and execution of the sprint. The 

above stated benefits have been highlighted only through the research method ‘industrial 

experience report‘. Following are the context in which the above benefits were reported: 
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3.2.2.1.2 Trust, team satisfaction and work synchronization 

The sprint planning meetings with the help of adequate communication tools results in team 

member‘s participation, which in turn increases trust and team satisfaction. The team 

members are able to synchronize their work and inform about the hurdles which they are 

facing [P1][P3][P5][P11][P16][P19][P21][P37][P40][P41][P45]. These benefits have been 

highlighted through the research method case study and industrial experience report. The 

context in which these benefits were achieved are as follows: 

 

Team members were assembled from people at different site 

According to [P1][P3][P11][P16][P37][P41], the team at both onshore and offshore sites 

works together on several two to three weeks sprint over a period of time, which develops 

trust and team satisfaction as it provides the prospects for team members from all locations to 

participate, understand task and to commit to common goals. The team consists of members 

situated at different sites. They organize the distributed sprint planning meetings with the help 

of video conferencing that lasted for two hours.  

 

Unclear 

According to [P45], they have mentioned the benefits of trust and team satisfaction by using 

sprint planning practice in the offshore project. But it is unclear that how they organize it in 

the projects and the team structure was also unclear.  

 

Teams were co-located and then communicate with other remote teams 

According to [P5][P19][P21][P40], they organize the distributed sprint planning meeting 

session twice a week. The participants of these meetings were product owner and the 

distributed teams. Following this practice increases team satisfaction and trust between the 

global teams as they work on same shared goals and commitments. The team members were 

able to synchronize their work and inform about the hurdles which they are facing. 
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3.2.2.1.3 Transparency 

Only one article out of 51 mentioned [P3], that with the help of sprint planning meetings, they 

are able to monitor the project progress effectively. The short iterations, clear deadline and 

objectives bring the transparency in their project. Before using sprint, they were not able to 

draw a clear vision of the project status in a distributed environment. 

 

3.2.2.2  Challenges 

Following are the main challenges of using this practice in the offshore project environment. 

These challenges have been highlighted through the research method case study and industrial 

experience report. The contexts related to each of the specified challenges are as follows:- 

 

Team members were assembled from people at different site 

According to [P3], the team at both onshore and offshore sites works together on several two 

to three weeks sprint over a period of time. The team consists of members situated at different 

sites. They organize the distributed sprint planning meetings with the help of video 

conferencing that lasted for two hours. Due to different religious or other holidays, it was very 

difficult to synchronize all team sprint, therefore causes synchronization problems. The time 

zone differences were also raised problems to organize long distributed sprint planning 

meetings. Similarly, due to linguistic and cultural differences, the sprint planning meeting 

session causes silence of some of the participant. 

 

Teams were co-located and then communicate with other remote teams 

According to [P21], they organized the distributed sprint planning meeting session two times 

a week. The participants of these meetings were the product owner and the distributed teams. 

However, they found it complex to arrange it in the distributed settings due to temporal 

differences. 
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The above reported benefits and challenges of sprint planning meeting comes from different 

sources with varying level of empirical evidence and details regarding the relevant GSD 

context. By analyzing it we observe that there are many research papers associated with each 

benefits and challenges. We have excluded the research papers with unclear GSD context i.e. 

in which we are not sure whether the practice applied locally or in distributed environment. 

Also we have excluded the research papers with weak empirical evidence. All reported 

benefits and challenges of this practice are considered by us due to fact that there are backed 

up with concrete empirical evidence. We have used the same quality criteria for evaluating 

the strength of research papers like mentioned before in daily scrum practice. 

 

Table 18: Considered Benefits and Challenges of Sprint Planning Meeting 

 
 

3.2.3  Sprint review 

This meeting is usually held at the end of each sprint. The team at this meeting presents what 

they have done during the sprint. The meeting is also called as demo meeting where the 

development functionalities are presented to all concerning parties. The following table 19 

shows the overview of benefits and challenges of sprint review meeting together with the 

associated context. 
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Table 19: Overview of Sprint Review practice, their benefits and challenges 

 
 

3.2.3.1 Benefits 

3.2.3.1.1 Frequent Monitoring 

The sprint demo or review meetings give the opportunity to both onshore and offshore teams 

to inspect the project progress by monitoring it. These meetings usually held at the end of 

every sprint in order to avoid problems by monitoring it frequently, between the sites. 

Following are the contexts in which this benefit was reported: 

 

Team members were assembled from people at different site 

According to [P1][P3][P16], both onshore and offshore staff increases the project visibility 

and transparency by conducting sprint review meetings at the end of each sprint. The 

meetings were held between all sites with participation of both onshore and offshore staff. 

They used communication technologies to organize these meetings, and sometime through a 

face to face meetings whenever possible.  

 

Unclear 

According to [P40], the review meetings usually took place at the end of each sprint with the 

help of different communication technologies. The role of product owner is very important 

during these meetings. The visibility of the project was greatly increased at the end of every 

sprint during sprint demos, as it provides frequent monitoring prospects between the sites. But 

it is unclear in the paper [P40], that whether these meetings were distributed or collocated. 
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3.2.3.1.2  Synchronous Communication 

As mentioned in one of the study [P45], the sprint demo at the end of each two week iteration 

provided the opportunity for synchronous communication within the development teams in all 

locations. But it is unclear that who participated in these meetings and what was the team 

structure. 

 

3.2.3.1.3  Work Understandability 

According to [P3], distributed sprint review meetings at the end of iteration using 

teleconferencing and application sharing tool, make certain the understanding of the 

requirements, particularly concerning the offshore sites. 

 

3.2.3.2 Challenges 

Following are the challenges found in review meeting. These challenges has been highlighted 

only through the research method ‘industrial experience report‘.  

 

3.2.3.2.1 Difficult to truly evaluate the state of the project 

According to [P29], the nature of distributed teams created problem for sprint review, due to 

time zone problem it was difficult to arrange the suitable time block for all distributed teams 

in which all the teams participate in review meetings. It was also difficult to access the current 

state of the project because some teams were busy in their current sprint and shifted for 

demonstration after completion. The context in which it was seen as challenge is as follows: 
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3.2.3.2.2 Lack of Confidence 

According to [P27], due to cultural differences the way of communicating with each other is 

different, offshore teams were very soft spoken and were not so confident while they were 

demonstrating the sprint, so the onshore team members were mostly moved away when the 

offshore teams were demonstrating. Therefore due to lack of linguistic skills most of the 

members were hesitate to participate in sprint demonstration. The context in which it was 

seen as challenge is as follow:-  

 

 
 

While looking at the GSD context related with above reported benefits and challenges of 

sprint review meeting we observe that there is one benefit stated with unclear GSD context 

i.e. we are not sure whether they have implemented this practice in distributed environment or 

locally. Therefore based on it we have excluded this benefit which is ―synchronous 

communication‖. Other stated benefits come from different sources with varying level of 

empirical evidence, we have excluded the research papers with weak empirical evidence but 

some of the benefits and challenges would still be considered because of other associated 

research papers with strong empirical evidence. We have considered the same quality criteria 

for evaluating research papers like mentioned before in daily scrum practice. 
 

Table 20: Considered Benefits and Challenges of Sprint Review 
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3.2.4.  Retrospective meeting 

This meeting usually occurs after sprint demos with the help of certain communication 

technologies like video and audio conferencing, etc. During this meeting the members take 

into consideration three important questions i.e. ―What has been good during this sprint?‖, 

―what has not been good‖, and ―what improvements are needed for future‖ [P3]. According to 

[P1][P5][P27][P30][P40], the retrospective meeting in their distributed projects helped them 

to access the team work in the completed sprint and improve processes. The following table 

21 shows the overview of benefits and challenges of retrospective meeting together with the 

associated context. 

 

Table 21: Overview of Retrospective meeting practice, their benefits and challenges 

 
 

3.2.4.1 Benefits 

3.2.4.1.1 Project visibility 

Like other practices, the retrospective meetings in a distributed environment also gives the 

prospects to observe the current situation of the project, in order to control the direction of 

project [P21][P30][P40]. Mostly these meetings were held with the help of communication 

tools in the distributed settings like various audio and video tools. This benefit has been 

highlighted through the research method case study and industrial experience report. The 

context in which the above benefit was reported are as follows:- 

 

Unclear 

According to [P30], the retrospective meetings provided the great platform for the team to 

improve the project and processes associated with it. The visibility of the project was greatly 

increased by involving the client into these meetings. It also helped them to control the 

direction of their project. However it is unclear from the research article that how it was 

organized in their distributed environment and the team structure was also unclear. 

 

Teams were co-located and then communicate with other remote teams 

According to [P21][P40], they organized distributed retrospective meetings at both onshore 

and offshore sites with the involvement of all team participants. The main intention of these 

meetings was to discuss the previous issues of the project and discussing the details of the 

upcoming sprint. These meetings helped them in observing the current situation of the project 

and to control the direction of project. 
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3.2.4.1.2 Problem identification 

According to [P6][P23][P28][P41], the retrospective meetings were found useful in their 

project as it allowed them to identify the problems earlier in the project. It is considered to be 

most significant practice of agile which aided the team to succeed. By conducting 

retrospective meetings between the onshore and offshore sites developed trust and satisfaction 

between the remote sites. The problems were not only identified, but were also made for issue 

resolution. This benefit has been highlighted through the research method case study and 

industrial experience report. The contexts in which above benefit was achieved are as follows: 

 

Team members were assembled from people at different site 

According to [P6][P23][P28][P41], they conducted the retrospective meetings in their 

distributed environment via video conferencing tool. Both onshore and offshore staff was 

participated in these meeting via various communication tools. The meetings usually last for 

couple of hours to identify the issues from all sites and then documented. The problems were 

not only discovered and talked about, but also sufficient changes were made in order to 

resolve it. 

 

Unclear 

According to [P30], the retrospective meetings were found useful in their project as it allowed 

them to identify the problems earlier in the project. However, it is unclear that whether these 

meetings were collocated or distributed and the team structure was also unclear. 
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3.2.4.1.3 Quick development 

With the help of retrospective meetings problems are earlier identified and resolved. The 

current situation of the project is more visible. According to [P20], they usually conduct 

retrospective meetings locally at their own site. Local scrum master from each site was 

responsible for conducting it in its own site to discover what is working well and what is not. 

They have experienced that by following this practice the problems were quickly identified 

and the processes were improved which results in fast software development. 

 

3.2.4.2 Challenges 

Following are main challenge identified in this practice:- 

 

3.2.4.2.1 Difficult to organize due to social culture distance 

According to [P5], they used retrospective meetings in their distributed environment. The 

team was divided in such a way that the developers and testers were located in offshore sites 

while the product owner and scrum master was located onshore. They have experienced 

difficulty in organizing these meetings due to social culture distance involved in the offshore 

projects.  

 

 
 

The above stated benefits and challenges of retrospective meetings comes from different 

sources with varying level of empirical evidence and details regarding the GSD context. 

There is only one challenge mentioned regarding this practice i.e. difficult to organize due to 

social culture distance involved in distributed environment. But we are not considering this 

challenge because of weak empirical evidence. Similarly we are also excluding one of the 

benefits of retrospective meeting i.e. quick development because of weak empirical evidence. 

The other two benefits would remain there but the number of papers pointing towards benefits 

is reduced because of weak empirical evidence. 

 

Table 22: Considered Benefits and Challenges of Retrospective Meeting 

 
 

3.2.5.  Scrum of Scrum (SOS) 

The scrum of scrum practice is best suitable for the bigger team. During this meeting, only the 

scrum masters from all the locations usually communicate with each other weekly via audio, 
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video technology [P3]. The discussion between these meetings are same as in daily scrum 

meeting, but now the questions did not focuses on a single person, but a whole team [P3]. The 

following table 23 shows the overview of benefits and challenges of Scrum of Scrum practice 

together with the associated context. 
 

Table 23: Overview of Scrum of Scrum practice, their benefits and challenges 

 
 

3.2.5.1 Benefits 

According to [P3][P11][P20], weekly scrum of scrum aids in identifying the problems earlier, 

and quicker software development. According to [P6][P19][P21][P41], scrum of scrum 

meetings helps to synchronize any dependent hurdles or problems. Also it gives helpful sub 

team coordination. This benefit has been highlighted through the research method case study 

and industrial experience report. 

 

3.2.5.2 Challenges 

According to [P41], the teams were located geographically distributed at two sites, but they 

were working as a single global team. The scrum of scrum meetings didn‘t worked well as 

every team was busy and paid attention to their own sprint commitment. To help other 

members and their designated tasks and commitments was a second priority.  

 

The above reported benefits and challenges of scrum of scrum practice didn‘t have sufficient 

GSD context i.e. it is unclear that how this practice proved to be beneficial in distributed 

environment and similarly the offshore team architecture related with the above stated 

benefits is also unclear. Therefore based on it we are not considering the above stated 

benefits. The same goes with challenge as well. 

 

EXTREME PROGRAMMING 

 

3.2.6  Collective Ownership 

In collective ownership any developer can improve any line of code, at any time [13][P38]. 

This practice promotes everyone to give suggestions and ideas to all segments of the project. 

Table 24 below shows the overview of benefits and challenges of collective ownership 

practice together with the associated context. 
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Table 24: Overview of Collective Ownership practice, their benefits and challenges 

 
 

3.2.6.1 Benefits 

According to [P38], they have used this practice in their distributed project by using common 

software configuration management tool, so that the code can be easily assessable by both the 

onshore and offshore teams. This practice helped them in regulating technical and social 

relationships in the technical teams. According to [P30], they used collective ownership 

practice in their project, and it makes every team members both onshore and offshore feels 

special. 

 

There are two benefits of collective ownership stated above and no challenges have been 

identified at all. Both of these stated benefits comes from strong empirical evidence, however 

the GSD context in which these benefits were achieved are not clearly mentioned and 

similarly it is unclear that in what way these benefits were seen. Therefore we are not 

considering any benefit of this practice in distributed environment. 

  

3.2.7 Short Release 

In this practice, the version of software is released in a very short cycle time usually 2 week 

cycle time. The development team requires to deliver small releases to the customer, so that 

the customer tests it and give them the feedback. Developing the software into small chunks 

and getting feedback from customer earlier can results in identifying the faults earlier in the 

lifecycle. Table 25 below shows the overview of benefits and challenges of short release 

practice together with the associated context. 

 

Table 25: Overview of Short Release practice, their benefits and challenges 

 
 

3.2.7.1 Benefits 

According to [P2][P4][P8][P25][P27][P30][P44], the short release practice in their offshore 

projects aids in decreasing the communication gap as well as provide earlier client feedback, 

customer satisfaction, fast time to market, and team productivity at both onshore and offshore 

sites. These benefits have been highlighted through the research method case study and 

industrial experience report. The contexts in which these benefits were achieved are explained 

as follows:- 

 

According to [P30], they started with the 2 week iteration and bimonthly releases. At the end 

of the release, the customer tests it and provides feedback. These releases started with the 
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iteration planning meeting. The participants in these meetings were the client side project 

manager and account manager from onsite. Whereas the iteration manager and development 

lead were from offshore site. Client usually interacts with the developers via conference call 

whenever needed. The customer could see the demos with the help of VNC that connects 

client with the developers. Therefore results in customer satisfaction, quick feedback and fast 

time to market. 

 

As mentioned in [P44], they observed that short release practice in their project provides the 

opportunity to customer to monitor the project progress and provide early feedback. Also it 

provides effective communication mechanisms between all the stakeholders involved in the 

project. However, it is unknown that which site communicates with the customer and by 

which mean.  

 

According to [P4], there were two sites i.e. one onshore and one offshore. The onshore site 

was responsible for analysis and design whereas the development phase was conducted at 

offshore site. The customer was located neither at offshore nor at onshore. They used short 

release practice in their project and found that the customer was able to provide earlier 

feedback to the head office. This allowed faults to be detected earlier therefore reducing 

rework cost and time too. 

 

According to [P27], the main reason for choosing the small release approach was to split the 

work, so that the offshore teams could bring short iterations, which could be easy to review 

and provide immediate feedback. Through this practice, they have experienced the benefits 

like earlier client feedback and fast time to market. 

 

According to [P2], they have used short release practice in their project for maximum two 

weeks cycle time which helped them to identify the problems earlier, increase client 

confidence, and good communication with the client. However, it is not stated in the research 

article that which site can deliver releases to the customer and how customer can interact. 

 

According to [P8], the development team lead (offshore) and staff related to project 

management (onshore) participates in iteration planning meeting. The communication 

between these two groups located at both onshore and offshore site was greatly increased 

during these meetings. These meetings were usually took place via speaker phone calls. The 

project management personal at onshore interact with the client to get feedback.  

 

According to [P25], senior and junior developers were distributed geographically on both 

onsite and offshore site. The development phase was conducted on both sites; these 

developers were also play the role of tester on their own sites. So that some of the components 

were designed in offshore sites and some were in onsite. The length of each release was one 

month; these releases were developed on separate branches using the common resources and 

build concurrently. At the end of each release the functionality was sent to all stakeholders to 

get feedback. All the stakeholders organize a brainstorming session in order to prioritize it for 

the next iteration. 

 

While looking at the above stated benefits of short release practice, we observed that there are 

three benefits reported related to this practice in GSD i.e. earlier client feedback, customer 

satisfaction, and fast time to market. However three out of many research papers are pointing 

towards these benefit with unclear GSD context therefore based on that we have excluded 

these research papers. The benefits would be still there because of the other papers with clear 
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GSD context and strong empirical evidence. There is no challenge identified related to this 

practice in distributed environment. 
 

Table 26: Considered Benefits and Challenges of Short Release 

 
 

3.2.8  Onsite customer 

In this practice of extreme programming, the real customer works in close with the team 

members in order to answer certain questions [13]. Involvement of the customer plays a very 

vital role in the success of software development. However, due to geographical distribution, 

the physical presence of the customer is quite difficult. But the use of appropriate 

technological tools proved to be useful in the distributed settings [P8][P27][P31]. Table 27 

below shows the overview of benefits and challenges of on-site customer practice together 

with the associated context. 

 

Table 27: Overview of On-Site Customer practice, their benefits and challenges 

 
 

3.2.8.1 Benefits 

3.2.8.1.1 Trust and Good Relationship 

According to [P8][P27][P31][P46], the involvement of customer through technological tools 

like, wikis, audio-video conferencing, Xplanner tools, etc allows the client to assess the 

project progress and answer certain questions raised by the remote sites. This in turn increases 

client trust, good relationships and fast development. The contexts in which these benefits 

were achieved are as follows:-  

 

Teams were co-located and then communicate with other remote customer 

According to [P8][P46], the development team was located at offshore site and project 

management team including the customer was located onsite. The staffs at onsite were more 

experienced in comparison with offshore. They were well known with the customer 

requirements and interpret it to the developers located at offshore site, in order to minimize 

miscommunication between offshore developers and on shore customer. The Xplanner tool 

was used which contains the electronic versions of user stories and also provide a way for 

assessing the amount of effort spent by the developers in these user stories. This tool was 

accessible online by the customer as well. When the individual developers want to 

communicate with the customer regarding the features, he/she uses the asynchronous 

communication approach via mailing list, due to time zone differences. Their results pointed 

out that customer were actively and constantly involved in development, which develops trust 

and good relationship. 
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Team members were assembled from people at different site 

According to [P31], there are three geographically distributed teams across the sites; each site 

has different time zone. Each site has their own customers; they organized weekly meetings in 

which they involved their customers as well. They send the agenda of meeting in advance to 

their customers with the help of wiki space. This meeting is beneficial for both developers and 

customers because developers negotiate priorities with the customer‘s requirements and delete 

unambiguous requirements. Developers and customers used wiki space, bug management 

system, news groups and email for communication in case when customer is not present. 

 

 
 

3.2.8.1.2 Remove ambiguities and early feedback 

According to [P15], the communication between the developers and on-site customer in the 

offshore projects, gives the opportunity to get feedback from the customers earlier, to identify 

the issue and resolve ambiguities as soon as they originate. The context in which these 

benefits were achieved is as follows: 

 

 
 

3.2.8.2 Challenges 

Following are the main challenges identified in the research articles. These challenges have 

been highlighted through the research method ‘case study‘ and ‘industrial experience report‘. 
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3.2.8.2.1 Not Feasible due to remote sites 

The contexts in which the above challenge was faced are as follows:- 

 

Team members were assembled from people at different site 

According to [P20][P42], it was very challenging to organize planning game with customer 

located at other region. Similarly everyday communication with the customer was also not 

possible for offshore site because it was complex to manage and expensive too.  

 

According to [P26], the case project included 2 organizational units, one in Ireland and one in 

US. The US organization act as a customer for Irish unit. The agility was followed only in 

Irish unit while US organization adopted traditional models. They faced many challenges due 

to lack of onsite customer at the Irish site, as requirements were not clearly understood. They 

used telephone a rich source of communication but still they were not satisfied. 

 

Teams were co-located and then communicate with other remote customer 

According to [P4][P15], due to geographical separation and cultural difference it was not 

possible to have direct communication between the customer and offshore site members, 

because offshore developers did not pronounced the problem in a better way. According to 

[P17], due to large time zone difference between onshore and offshore sites, it was very 

difficult to involve external customer all the time in development phase. 

 

According to [P47], mostly it was difficult for the customer to play his role in development 

process. When developers need the updated requirements and wanted to contact with 

customers, he was not available due to his own personal commitments. 

 

 
 

The above reported benefits and challenges of onsite customer come from different sources 

with varying level of empirical evidence. By evaluating the research papers with the help of 

quality assessment criteria, we have excluded the research papers with weak empirical 

evidence. We have excluded one of the benefits of this practice i.e. removing ambiguities and 

early feedback because of weak empirical evidence. The other remaining benefit and 

challenge are holding both strong empirical evidence and relevant GSD context. 

 

Table 28: Considered Benefits and Challenges of On-site Customer 
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3.2.9  Continuous integration 

Integration is considered to be the most challenging moments in the software development. In 

plan driven methodology such as water fall, the integration usually takes place at the end of 

development which consumes a lot of time and exposes many design defects. In continuous 

integration practice of extreme programming, whenever the code is build, it could be 

deployed instantly to the test environment [13][P27]. Table 29 below shows the overview of 

benefits and challenges of continuous integration practice together with the associated 

context. 

 

Table 29: Overview of Continuous Integration practice, their benefits and challenges 

 
 

3.2.9.1 Benefits 
Many agile offshore projects use this practice with the help of shared repository tools that can 

be assessed by both onshore and offshore staffs. According to [P22], continuous integration 

and automation in their project make a stable environment for tests and manage cross-suite 

technical activities. Another experience report [P30] , mentioned that with the help of 

continuous integration and automation they are able to manage the configuration issues in 

their distributed project. 

 

According to these empirical studies [P17][P27][P29][P38], the continuous integration in 

their distributed environment helped them in discovering the faults or issue earlier in their 

projects. The contexts in which these benefits were achieved are as follows:- 

 

According to [P27][P38], the onshore team works on the component and sends the code to 

offshore site at night. Both sites followed test first and development methodology. They give 

emphasis to continuous integration testing to make sure that a change does not break any 

other part of the code. This helped them to increase the quality, identify problems earlier, 

visibility of code and traceability in code changes. They used common configuration 

management tool for both software and document management. CM tool is assessable by both 

onshore and offshore sites which helped them in version controlling. The daily builds were 

ensured at the end of the particular end of the days by the project managers situated at both 

onshore and offshore site [P38]. 

 

According to [P29] , they used continuous integration build practice and have experienced 

that it let any team member to begin working on something independent of the other team 

working in the same office. They used integration tests using Quick test pro which facilitated 

them to identify the defects earlier and also provided the communication mechanism in their 

distributed environment. 

 



57 

 

 
 

From above discussion it is clear that we have identified only one benefit related to this 

practice and no challenge has been identified at all. There are three papers pointing towards 

the single benefit i.e. early problem identification, with well defined GSD context and strong 

empirical evidence. Therefore we have considered this benefit. We have considered the four 

quality attribute to evaluate the strength of empirical evidence of studied papers like said 

before in daily scrum practice. 

 

Table 30: Considered Benefits and Challenges  of Continous Integration 

 
 

3.2.10 Refactoring 

Refactoring is a way of making the program simpler by changing the code, e.g. removing the 

duplication in the existing code [13]. This practice in turn reduces time to test the program. 

According to [P1][P6][P30][P38], using refactoring practice in their offshore projects helped 

them to better understand and make the existing design simpler. Table 31 shows the benefits 

and challenges of refactoring practices.  

 

Table 31: Overview of Refactoring Practice, their benefits and challenges 

 
 

Following are the context in which these benefits were achieved:- 

 

Team members were assembled from people at different site 

According to [P1][P6], their distributed architecture was organized in a way that the 

development phase were conducted at both onshore and offshore site. With the help of 

refactoring practice in their distributed environment, the team enhanced communication and 

having better understanding among distributed members by providing communication 

through coding environment.  
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According to [P38], they used pair programming for refactoring practice with the help of web 

conferencing and telephone conferencing, in order to make the code more simplify and easy 

to understand. 

 

Practice used locally  

According to [P30], refactoring practice in their distributed environment helped them to better 

understand the code and simplify the design. They used this practice locally as development 

took place only in offshore site. 

 

 
 

Above there are four research papers pointing towards the benefit of refactoring practice 

[P1][P6][P38][P30]. However [P30], describe the benefit of this practice locally rather than 

distributed. Therefore we are excluding this research paper. The other three research papers 

mentioned the benefit of this practice in a relevant GSD context and also hold strong 

empirical evidence. 

 

Table 32: Considered Benefits and Challenges of Refactoring 

 
 

3.2.11  Test driven development 
In test driven development the programmer writes the test cases before producing the code 

[13]. We found a total of 10 articles [P1][P4][P7][P14][P18][P23][P25][P30][P38][P48], that 

just discussed about test driven development in distributed environment. But only 2 out of 10 

[P1][P7] discussed the benefits of this practice i.e. through test driven development in their 

projects, developer get a better understanding of what features or functionality is required 

according to customer/client point of view. But the details regarding its implementation in 

GSD are missing and also it is not clear that whether they used this practice in co-located 

environment or distributed environment. 

 

3.2.12 Metaphor 

According to [13], the metaphor helps everyone in the project to better understand the basic 

elements and their relationships. In metaphor the objective are usually explained in the form 

of story that can be share with both technical and business personals [13]. According to these 
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studies [P2][P4][P8][P27][P42][P44], metaphor practice in their offshore project can result in 

earlier client feedback and customer satisfaction. We are not considering the above reported 

benefits as it does not clearly explain the GSD context in a sufficient way i.e. does not clear 

whether this practice were implemented locally or distributed. Our interest is mainly to see 

the practice beneficial in distributed environment, but it is unclear therefore we are not 

considering this practice. 

 

3.2.13 Pair programming 
In pair programming two programmers work side by side with each other, looking at the same 

machine desktop. One programmer is writing the code (driver), and the other one is reviewing 

it (navigator)[13][P32]. We found this practice beneficial in offshore projects, as mentioned in 

several research studies referenced below. They used desktop sharing tools like NetMeeting, 

PCAnywhere, VNC and other screen sharing tools that brings the possibility of this practice 

in the distributed environment. Table 33 below shows the overview of benefits and challenges 

of pair programming practice together with the associated context. 

 

Table 33: Overview of Pair Programming Practice, their benefits and challenges 

 
 

3.2.13.1 Benefits 

3.2.13.1.1 Team Productivity 

According to [P6][P32], they used Pair programming in their distributed environment which 

increases the team productivity. The pairs located at different locations communicate and 

collaborate with each other via proper tool support. Similarly as mentioned in one of the 

article that they used pair programming practice only at their offshore site which also 

increases the team productivity [P8]. 
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3.2.13.1.2 Spreading Knowledge 

According to [P4][P6][P12], they implemented this practice in their offshore site, where 

junior‘s programmer was paired with senior developers. This way provided the opportunity to 

junior‘s developers to quickly learn from the seniors, therefore results in spreading 

knowledge.  

 

 
 

3.2.13.1.3 Improve code quality, early problem identification and quick software development 

According to [P7][P18][P32][P33][P34][P35][P36], they used pair programming in the 

distributed settings i.e. the pair located at two different locations. Pair programming was 

perceived as a good practice by them which improve code quality, early problem 

identification, quick software development, and knowledge sharing. The pair at two locations 

communicates with each other using VNC, teleconferencing, Microsoft Net sharing, and PC 

anywhere [P18][P34][P32][P35]. Pairing this way helped them in sharing ideas and 

experiences which in turn remove misunderstandings. 

 

According to [P15][P17][P30], they have experienced the practice of pair programming in 

their offshore site, where the developers obtain the common understanding of each part of the 

source code. The pairs found it extremely helpful for identifying the bugs, and improving the 

code quality.  
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3.2.13.1.4 Reduce Temporal Distance 

According to [P38], developers were distributed geographically located on both onshore and 

offshore sites; both onshore and offshore pair programmers meet each other in their planned 

overlapped working hours. They communicated via teleconferencing and web conferencing 

i.e. Microsoft Net Meeting. Planned overlapped timing is beneficial in order to reduce the 

temporal differences and provides the opportunity to the team to work at the same time, better 

understanding of business and technology and improve quality of code.  

 

 
 

3.2.13.2 Challenges 

We found the following challenges of implementing pair programming in offshore projects. 

These challenges have been highlighted through the research method ‘experiment‘ and case 

study. 
 

According to [P33], Pairs Programmers were located geographically distributed between two 

sites. They have experienced the loss of quality and performance due to lack of appropriate 

communication and coordination tool support. 
 

According to [P35], Pair Programmers were geographically located in two different sites. 

They use Microsoft Net Meeting and PC anywhere for desktop sharing and to communicate 

each other. According to their experience, it was hard for navigator to explain where the 

problem occurs, first he has to check the line number and tell the driver which line number 

has fault. After that, driver has to check and count the line numbers from starting and then 
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confirm it from navigator. So it takes extra time to tell and explain about where the fault 

exists. 
 

Looking at the above reported benefits and challenges of pair programming practice we have 

excluded one of the benefit of pair programming i.e. spreading knowledge, because the papers 

are generally talking about the benefit without a clear connection to a GSD context. Similarly 

we have excluded one challenge as well i.e. loss of quality and performance, though the GSD 

context related with this challenge is defined properly but the empirical evidence is not so 

strong that‘s why we have excluded it. While in the rest of benefits and challenge there are 

papers with both related and unrelated GSD context, and similarly have weak and strong 

empirical evidence. Therefore, the benefits and challenge should be considered because of 

other papers with strong empirical evidence and related GSD context. 
 

Table 34: Considered Benefits and Challenges of Pair Programming 

 
 

3.2.14 Coding Standard 

Following are the benefits of this practice identified in the studies:- 
 

 It brings consistency in coding/code inspection [P7]. 

 Code should be written by testers and developers according to set rules, which in turn 

increases communication through the code [P38]. 

 

We are not considering the above reported benefits due to the fact that it generally describes 

the benefits of coding standard without clearly explaining the relevant GSD context i.e. we 

are not sure whether these benefits were seen in distributed environment or in collocated 

environment. 
 

 
Figure 11: Reported Beneficial and Challenging Agile Practices 
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3.3 Discussion 
Our analysis of systematic literature review revealed that there is a growing interest to 

understand the use of agile practices in globally distributed software projects. The main 

reason of conducting this systematic review is to explore the benefits and challenges of 

applying agile methods in offshore projects. Agile methods are actually designed for co-

located environment in order to fulfill the need of close communication, coordination and 

collaboration. But, in order to implement agile methods in globally distributed environment, 

we have to take care of certain factors which may become problematic while blending these 

two approaches.  

 

Figure 11 shows the most applied agile practices used by software industries. However we 

have considered only those agile practices whose usage is reported in a reasonable amount of 

research studies with sufficient GSD context. The details of each considered agile practice 

with associated benefits and challenges are shown below:- 

 

 
Figure 12: Considered Beneficial and Challenging Agile Practices 

 

Daily Scrum 

Daily scrum is the most widely used practice of agile methods according to the results of our 

systematic review. We have studied many benefits of daily scrum in distributed environment 

like increase communication and coordination, early problem identification, trust and 

reducing temporal distance (See Section 3.2.1). The agile practice ‗daily scrum‘ vigorously 

demands communication on a daily basis in collocated environment. The same goes to, if we 

implement it in GSD projects. Therefore the team or individual team members located at 

different sites are bound to communicate with each other on a regular basis with the help of 

effective tool support. Hence it fulfills the necessity of communication and coordination 

which is usually required in GSD projects. The studied papers emphasizes too much on the 

usage of tools on a daily basis to increase communication between the sites. However, to rely 

extensively on tools does not completely solve this problem in GSD. There are other issues as 

well such as language problems, culture difference and trust. Only the possibility of regular 

synchronous communication does not solve this issue in GSD. Sometime luckily we can get 

rid of these problems and some time it creates issues. 
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The main agenda of daily meetings is to identify current status of work i.e. discussing work 

progress, problems and hindrance faced by members. Therefore communication and 

coordination with the remote team members daily remove these issues. In GSD projects, 

problems or issues are less visible due to geographical separation of team. However regular 

communication with particularly focuses on daily meeting‘s agenda minimize these issues. 

Therefore the agile methods are totally dependent on GSD practices such as technological 

tools to fulfill these needs. 

 

Lack of trust is one of main challenge in GSD projects, as the team at two locations 

communicate with each other without seeing each other face to face. Without trust the team 

can‘t work efficiently. However reliant totally on daily coordination and communication 

without seeing each other, does not solve this problem effectively.  

 

According to table 16, we observe one of the benefit of daily scrum i.e. increase 

communication to be exactly seen as challenge stated in other papers. While looking into it, 

we found some of the papers [P1][P6][P11][P37][P41][P23][P38] which mentioned increase 

communication as benefit where team members were assembled from people at different site 

and communication frequency were also same. On other hand, we exactly see communication 

as challenge identified in research papers [P14][P16][P23][P43] where team members were 

assembled from people at different site with same communication frequency. Similarly we 

have also identified certain papers [P4][P19][P21][P24][P27][P39] which mentioned increase 

communication as benefit where teams were located on same site and then communicate with 

the teams located at other sites. While on other side, we exactly see communication as 

challenge mentioned in research papers [P21][P39] where teams were co-located on one site 

and then communicate with team at other site. Therefore, by considering the above 

discussion, it is still unclear to us whether to see increase communication as benefit or 

challenge because the papers that report the opposite findings have similar GSD context i.e. 

team structure and communication frequency.  

 

We also noticed that some papers [P3][P21][P23][P25][P39] have described increase 

communication as benefit of daily scrum and exactly see it as challenge due to language, trust 

and culture problems. It is due to the fact that at first they are facing challenges regarding 

trust, culture and language problems. But later on, the situation was quite improved when the 

members at each site get to know about each other cultures by visiting sties, have some talk 

other than project discussion and encourages open and informal communication. 

 

“Our conclusion is that, it is possible to apply daily scrum in distributed environment and 

practitioners found that it give them possibility to increase communication. But just the 

possibility is there does not mean that the things which are crucial for distributed 

environment such as trust should be easily accommodated. Sometime, luckily we can get rid 

of this problem and sometime it creates issues”. 

 

Sprint Planning Meeting 

Regarding sprint planning meetings in GSD, we found that these meetings provides certain 

benefits to GSD projects like team participation, trust, team satisfaction and project 

transparency (see section 3.2.2). The above stated benefits are the major issues in GSD due to 

geographical boundaries. However sprint planning meeting of agile together with GSD 

practice such as usage of tools, and visiting other sites aids in achieving all of above stated 

benefits.  
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Despite of these benefits, there are also some challenges reported in the number of research 

studies. In Table 18, we found only two research studies [P3][P21], that reported the 

challenges regarding sprint practice in offshore projects like silence of the distributed 

participants in sprint planning meeting due to linguistic and culture differences and difficult to 

organize sprint planning meeting due to temporal difference. As we know that the time span 

for sprint planning meetings is normally 3 to 4 hours, sometime even more, therefore we think 

that temporal difference may cause problems to organize such a long meetings. Another 

important aspect which came to our attention while analyzing table 18 is that it shows trust, 

team satisfaction and work synchronization [P1][P11][P16][P37][P41][P19][P21] as benefits 

of sprint planning meeting. While on the other side we see the paper [P3] that reported 

challenge in the form of silence of participants due to linguistic and cultural differences. By 

analyzing it, “we think that sprint planning meetings is initially problematic in distributed 

environment because of culture and linguistic problems. Sprint planning meetings is the 

important meetings regarding discussing important issues and functionalities. It is really a 

tough job to start this practice straightway in the distributed environment via 

communication technologies. It may results in interpreting the requirements or task in a 

wrong way. It is more effective that the important members of team should have initial 

planning meetings face to face. This way provides them the opportunity to understand each 

other, know each other culture and ways of working afterwards in remote sprint planning 

meetings.” 

 

Pair Programming 

In pair programming practice, we found that the pairs at two geographical locations interact 

with each other via different application sharing tools for sharing their desktop. The literature 

highlighted many benefits of pair programming in distributed environment such as team 

productivity, improve code quality, early problem identification, quick software development 

and reduce time zone problems (see Table 34). Whereas, we see only one challenge stated 

regarding this practice in table 34 i.e. via tool support it is difficult for navigator to explain 

about where the fault exists and therefore consumes extra time. “We think that this practice 

is not well suited in offshore projects, as it requires pairs to be highly dependent on each 

other which are really a tough job to bound pairs together for a long time due to time zone 

difference. If the remote pairs are not able to work together daily due to culture difference, 

religious holidays and temporal difference etc. then this practice is absolutely useless, time 

consuming and resource wastage practice. Therefore based on it we think that this practice 

is best suited for co-located environment with the pairs working on the same machine. It 

may work efficiently if the pairs are located at different location with small time zone 

difference. But in case of large timing differences, like USA and India or Pakistan, this 

practice is useless and resource wastage practice.” 

 

Retrospective Meeting 

According to table 22, we see that there are two benefits of retrospective meeting i.e. project 

visibility and problem identification whereas there is no challenge considered by us at all. 

“We think that this practice is really contributing in GSD, as standard GSD practices do 

not provide any prospect to teams located at each sites to do a post mortem sort of analysis. 

However, introducing this practice in globally distributed software project provides overall 

analysis of a particular sprint both positive and negative. If things went positive then it 

should be adopted in future, and negative things should be mitigated by making 

improvement in the current adopted processes. These meetings can be easily adopted in 

GSD with fewer overheads as culture and language problems have a small influence over 

these meetings. These meetings provide opportunity to all sites to find out their strengths 
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and weaknesses in a particular sprint, and makes actions which mitigates the problems 

afterwards”. 

 

Short Release 

Short release practice in distributed environment can bring transparency in the project. The 

customers got the opportunity to frequently monitor the current project status; therefore the 

distributed developers get immediate feedback from customer on their work. The faults are 

detected earlier, which increases the prospects of seeing the good quality work earlier and 

frequently, that raises trust between the customers and distributed team members. The 

customers here usually interact with the remote developers via different technological tools 

that connect client with distributed developers. It‘s quite easy for the customer to review and 

give feedback on the work build in short iterations. No challenges related with this practice 

have been identified by us in the studied papers. 

 

On-site Customer 

According to table 28, it is clear that the involvement of customer through different tools like 

wikis, audio, video conferencing, Xplanner etc gives the opportunity for the client to answer 

certain questions raised by the remote sites. This in turn increases client trust, good 

relationships and fast development [P8][P31][P46]. On the other hand, table 28 also shows 

this practice as challenging too in distributed environment due to the fact that mostly 

customers are located remotely and are not always available [P4][P26][P47]. It is obvious that 

the availability of customer at all time is not possible due to time zone differences and 

customers own personal commitments. Therefore to cope up with this challenge, we think that 

asynchronous mode of communication via mailing list is better approach or customer should 

be contacted through synchronous mode of communication whenever it is very necessary. 

 

Sprint Review 

According to Table 20, we have found that sprint review meetings together with the 

combination of different communication tools proved to be effective, as it allows the teams to 

demonstrate what they have done so far in a specific sprint. Thus provides visibility in the 

project which is usually a huge issue in GSD [P1][P3][P16]. On the other side, table 20 also 

shows that there are certain challenging factors of GSD too, which make these meetings 

unproductive i.e. language and culture difference. Due to lack of linguistic skills, people are 

not confident and may hesitate to participate in these meetings or people may not able to 

explain the things appropriately. Due to culture difference, the way of demonstrating the 

completed sprint may be totally inappropriate according to the desire of onshore site. This 

may create misunderstandings and confusion afterwards. However, the circumstances in 

which these benefits and challenges were faced are quite different, therefore keeping this 

perspective in mind “we think that this practice could be beneficial if used with multiple 

mode communication i.e. face to face communication, teleconferencing and video 

conferencing. Face-to-face communication aids in bringing the trust among the remote 

team members and help them to better understand each other, and their culture.”   

3.4 Conclusion 
RQ1: ―What empirical evidence is available regarding the benefits and challenges of applying 

agile methods in offshore projects?‖ 

 

To answer above research question more effectively, we performed a detailed analysis of 

systematic review research studies. The SLR helped us to explore the current empirical 

evidence available regarding the benefits and challenges of agile practices in offshore 

projects.  
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The research papers finally selected were 51, and were selected by performing tollgate 

approach which consists of three different stages mentioned in table 3, under section 

2.1.1.3.2. These research papers were collected from year 2000-2010. The main reason to 

considered papers from 2000 is that GSD was introduced in 21st century and the research 

conducted after 2000 are more suitable and appropriate then before [26]. The research 

methods for the collected papers are based on case study, industrial experience report and 

experiment.   

 

According to our systematic review results and analysis, we have found that software 

industries are mostly using scrum practices in comparison with extreme programming 

practices. Considering the practices of both agile methods, we discover that the most applied 

agile practices used by the software industries in their offshore projects are daily scrum 

meeting, sprint planning meeting, sprint review meeting, retrospective meeting, short release, 

pair programming and on-site customer. It is also come to our attention that software 

industries are not following a single agile practice, but the combination of agile practices 

which best suits their organizational needs. However, we have found in our analysis portion 

that mostly industries are following scrum method with majority of its practices. Furthermore, 

we have also explored two different categories in offshore team architecture i.e. teams were 

assembled from people located at different sites, and teams were co-located and then 

communicate with teams located at other sites. The earlier one is reported in majority of 

studied papers. 

 

The results and conclusions of each identified benefits and challenges of mostly used agile 

practices are explained in a table below. The information in table shows the agile practices 

together with the associated benefits and challenges reported in the literature, as well as our 

conclusion regarding it.   
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The presented work add contribution in a sense as to the best of our knowledge no systematic 

review effort has been done in this area with specifically focuses on highlighting the benefits 

and challenges. From the information attained so far, we observed that there is an emerging 

trend of using agile methods in offshore projects and practitioners found it beneficial. The 

benefits of applying agile methods in distributed project does not achieve straightaway, there 

are challenging factors of GSD too which can restrict the implementation or make the 

methodology not useful. We have studied that communication, coordination and collaboration 

are the three most common challenges usually encountered in GSD environment due to 

geographical separation, lack of trust, lack of linguistic skills, culture difference etc. We also 

studied that software organization are using different communication tools to overcome 

communication, coordination and collaboration problems in GSD. However the possibility of 

communication via different tools does not solve other important issues such as trust and 

culture difference. 

 



69 

 

Visiting each other sites can be seen as a best solution to mitigate culture and trust issues. 

Meeting each other face to face oftenly provides opportunity to the team members to know 

each other, develop some common understanding of working environments and also have 

some talk other then project discussion. Furthermore, it also gives prospect to know about 

each other culture while working closely. All of these activities are really helpful for creating 

trust and understanding each other culture. Our conclusion is that agile methods are actually 

beneficial in offshore projects, but the organization should be aware of above stated issues in 

advance and take into consideration all of the above mentioned facts before blending agile 

methods in GSD. 
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Chapter 4 

4. Survey  
We conducted survey to explore the extent to which the industry practitioners are realizing 

these benefits and challenges, in comparison with what stated in the literature. We found 

survey to be the best option for carrying out this research, as compare to others research 

methods like experiments and case studies. Experiments are not appropriate in this research as 

it is a controlled study, which is used to control over the situation and manipulate behavior 

directly, precisely and systematically [23]. Similarly, case studies are not suitable option for 

this research, as it is used to inspect how and why the things happens. It is used to explore the 

contextual realities and examine the difference between what is stated in the literature and 

what is actually occurring in industries [24]. The generalizability of the study is limited in 

case studies, it does not allow us to investigate more about the benefits and challenges of 

applying agile methods in offshore projects. We do not anticipate these results to be 

generalizable and hence is not suitable for our research. 

 

Survey allows us to gain more knowledge from different employees of various industries. It 

has the ability to present a huge number of variables to evaluate [23]. The reason of the 

survey is to understand the population, from which the sample was drawn. It aims at the 

development of generalized suggestions [23], and hence is suitable for our research. In 

additions, we found survey to be the only suitable method in this research due to limited time 

and budget as well. This survey aids us in answering the research questions RQ2 and RQ3. 

The following section provides the information regarding the questionnaire design and 

questionnaire distribution. 

4.1 Questionnaire design  
The questionnaire for survey is designed carefully after reviewing the literature thoroughly. 

The literature review formed the basis of performing survey at different software 

organizations. The main aim is to explore the benefits and challenges of applying agile 

methods in offshore projects. Therefore in this regards, we want to conduct survey to 

determine whether the benefits and challenges reported in the literature can be confirmed by 

practitioners. 

 

We found online survey (Kwik Surverys, http://www.kwiksurveys.com/), to be the best 

approach as respondents for a particular project are residing in different geographical 

locations within their respective companies. Therefore, it is easy to collect answers from these 

respondents by only sending them a web survey link. Furthermore, this type of data collection 

is chosen for its ease in logistics and budget (cost). Kwik Surveys is free to use and provides 

reasonable data analysis features. The questionnaires are mainly structured in two different 

categories:- 

 The demographic information  

 Open ended questions 

 

The demographic information is used to divide the answers in different sub groups like role of 

the respondents and their experiences with agile offshore setup, project name and type, 

organization name, and locations. This information aids us to get the viewpoint from a 

particular perspective. The open ended questions are used to capture the information, in order 

to see whether the benefits and challenges reported in the literature can be confirmed by the 

industrial practitioners. Furthermore, these questionnaires also helped us in identifying the 

similarities and differences between empirical based research papers and the current 

http://www.kwiksurveys.com/
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practitioner‘s experience. The details regarding the survey questionnaires are shown in 

(Appendix E). 

4.2 Questionnaire Distribution 
The online questionnaire was sent to different contacts within a particular company via 

emails. At first, we have compiled the list of companies that are using agile methods in 

offshore projects. Then each company was requested to participate in filling survey 

questionnaire. When we got the response from the contacts belonging to a particular company 

which were willing to participate, then a survey web link was send to them. Each respondents 

were humbly requested to spread the web survey link to as much respondents as then can 

related to the particular project, at both offshore and onshore locations. The selected 

respondents were project managers, developers, scrum masters, analysts, and testers who are 

presently or had been involved in agile offshore setup. The reason for focusing particularly on 

these participants is due to the fact that they are mostly involved in global software 

development projects. 
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4.3 Survey Piloting 
 

 
Figure 13: Survey Piloting 
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Stage 1: 

Initially we captured the data from the systematic literature review and used it as an input to 

design and construct survey questionnaires. These questionnaires are carefully developed and 

tested, in order to remove ambiguities, faults and will be modified whenever it‘s necessary. 

 

Stage 2: 

At this stage we approached the students at BTH that took global software engineering course 

and also hold reasonable knowledge about agile methods. These students were requested to 

fill in the questionnaires and give us feedback. There feedback helped us in determining that 

which questions are easy to understand, which questions are not clear and ambiguous. We 

then made amendment to these questionnaires according to the suggestions and ideas given by 

them. 

 

Stage 3: 

Finally after doing modification according to the suggestions given by students, the 

questionnaires will then be sent to our supervisor to verify it and give suggestions. We made 

modification in the questionnaires according to her feedback and sent it back to her again for 

final verification. We did this process continuously till the approval and satisfaction of 

supervisor.  

 

4.4 Survey Results and Analysis 

4.4.1 Results and Analysis of Number of Respondents and their companies 
We did our best to get at least 8 responses from each company, but unfortunately it was not 

achievable as all of the companies could not found sufficient time to fill it. We have also sent 

reminder to these companies two times via email but didn‘t have more respondents. In total 

we got 24 responses from different software companies. We have excluded the partially filled 

responses from the survey questionnaire which is 6, and considered only those answers which 

are fulfilling the demands of performing this research i.e. responses which are appropriate and 

complete. We finally selected 18 responses after exclusion which are shown in table 35 

together with the name of company and their residing site/location. 

 

Table 35: Number of respondents, Company names and locations 

No of Respondents Company Name Residing Location 

3 Sony Ericsson Mobile Communication Sweden 

4 ST-Ericsson Sweden 

1 Expresso Groups Norway 

4 Expresso Groups Pakistan 

4 Intelligentsia Pakistan 

1 IKEA IT Sweden 

1 Ericsson Sweden 

 

We are interested in getting the answers from respondents with different roles. These roles are 

assigned to them according to their responsibilities. This allowed us to collect the data from 

diverse number of participants having different perspective of benefits and challenges of agile 

methods in offshore projects. Furthermore, we have also considered a single response related 

to a particular project if it provides enough and appropriate information. 
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Table 36: Role of Respondents 

Role of Respondents Number of Respondents 

Project Manager 4 

Scrum Master 1 

Analyst 0 

Developer 10 

Tester   2 

Tead Lead 1 

 

We have also observed that the experience of respondents in agile offshore setup varied. 

Majority respondents are holding an experience ranging from less than 2 years. Only one 

respondents had a experience of more than 3 years.  

 

Table 37: Respondents working Experience 

Year of Experience Number of Respondents 

Less than 2 Years 10 

2-3 Years 7 

More than 3 Years 1 

 
4.4.2 Identified Benefits and Challenges  
In this survey we were able to study 6 projects from six different software industries. We had 

tried our best to contact with different project staff that are related to a particular project i.e. 

project manager, scrum master, developers, testers, analyst etc. The main intention to perform 

survey from these staff is to identify the benefits and challenges of agile practices in offshore 

projects from different perspective. This helped us in determining the gap between what is 

stated in literature and what practitioners are actually experienced. The overview of the 

studied project are shown in table 38 below:- 

 

Table 38: Overview of Studied Projects 
 

Company 
 

 

Project 

Name Onshore 

Location 

Offshore 

Location 

Name Application domain Respondents 

Sony Ericsson Mobile 

Communication 

Sweden USA,  

China, Japan,  
India 

A Telecommunication Project Manager: 1 

Developers: 2 

ST- Ericsson Sweden India B Telecommunication Project Manager: 1 
Developers: 2 
Scrum Master:1 

Expresso Groups Norway Pakistan, 
Denmark, 
Neitherland 

C Web Project Manager: 1 
Developers: 3 
Team Lead:1 

Intelligentsia 
Software 

USA Pakistan D Management Information 
system 

Testers: 2 
Developers: 2 

IKEA IT Sweden India E Franchisee Interface 
Systeam and CPI 

Project Manager: 1 

Ericsson Sweden Unknown F Telecommunication Developer: 1 

 

4.4.2.1 Results and analysis of identified benefits and challenges 
In this section we start with the description of studied projects and then the identified benefits 

and challenges of agile practices in offshore projects. The following table 39 shows the 

overview of the studied agile practices along with their benefits and challenges identified by 

different roles. 
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Table 39: Overview of Studied Agile Practices along with their benefits and challenges 
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The answers to the rest of the questions i.e. how they handle time zone problem, trust issues 

and culture difference are shown in Appendix C. 

 

Project A 

In this project we had the possibility to contact only three onshore project personals. Though 

we tried our best to get the response from offshore site as well, but unfortunately we couldn‘t 

manage to do so. According to the information attained from these respondents, the 

distributed architecture was organized in a way i.e. analysis, design and coding were done in 

main site (head quarter), whereas coding and testing were done at offshore site. The team in 

this project was assembled from people at different sites. The members associated with each 

team were initially collocated in main head quarter (Sweden) for two months, in order to 

know each other well before initiating the project. This helped them in maintaining the trust 

throughout their distributed project. Furthermore, the members also talks with each other 

outside the boundary of the project in free times.  
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These respondents reported the use of following agile practices together with their benefits 

and challenges:- 

 

1. Daily Scrum 

By analyzing the response from all three respondents, we found that it is the most essential 

and useful practice in their project. They used this practice in their distributed environment 

with the help of teleconferencing tool. They found this practice very useful as it provides 

them the possibility to check the current project status and to know the information regarding 

any problems or hindrance. All of this information helped them to identify the problems early 

in the project. On the other hand, these participants also highlighted the challenges usually 

faced during these meetings i.e. sometime these meetings last longer to discuss certain issues 

and its resolution. These long meetings sometimes create hurdles because of different 

participants at multi site with different time zone. 

 

2. Sprint Planning Meeting 

In this project the sprint planning meetings were distributed since the team was assembled 

from people at different sites. These meetings were usually organized using different 

communication tools. All of their sites were mature enough to overcome language and 

cultural differences during spring planning meetings. According to project manager of this 

project ―this meeting helped him to look at the complete picture of project plan and also 

helped him to set small achievable mile stones to reach at the final destination”. While 

according to the responses collected from the developers of this project, sprint planning 

meetings in their distributed environment provides the opportunity to have better visibility of 

project roadmap. On the other hand the respondents see this practice as challenging too in 

distributed environment. According to developer, to organize these meetings in distributed 

environment is really difficult and tough job, as these meeting last longer compare to other 

scrum meetings. Therefore, it‘s really a challenging task to get all the concerning participants 

on communication tools for a longer time. 

 

3. Review Meeting 

The review meetings or sprint demo in their distributed environment made the project more 

visible. The project manager could be able to see the output of sprint at each site. Other 

respondent‘s didn‘t mention the benefits associated with this practice in their distributed 

environment. On the other hand only one developer see this practice as challenging to 

organize in distributed settings due to less understandability of sprint demos via tools. 
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4. Retrospective Meeting 

According to the respondents of this project, the retrospective meetings helped them to 

determine what went wrong in previous sprint and the things that should be taken care of in 

the upcoming sprint. This practice aided them to have a look on the present situation of the 

project and to make improvements wherever necessary. None of the respondent has 

mentioned any challenge related with this practice in their distributed environment.  

 

Project B 

In project B, we had the possibility to approach four onshore staffs related to this project. We 

are not successful in getting the response from staff located at offshore site, due to limited 

resources and time. In this project, the distributed architecture was organized in a way i.e. 

analysis, design and development were done in main site (head quarter), whereas testing was 

performed at offshore site. The team related to this project was made up of local team located 

at each site. The team located at both sites communicates many times a week and whenever 

needed via phone calls, email. But according to scrum master, the chat tool is perfect to 

handle language problems. Their responses interpret that the teams were less dependent on 

each other, as they were working on different phases.  

 

 
 

Following are the reported agile practices along with the benefits and challenges mentioned 

by these respondents.  

 

1. Daily Scrum 

The respondents of the project highlighted certain benefits of this practice in their distributed 

environment. According to scrum master, these meetings are ―Perfect for being updated. You 

know almost immediately if something is on its way to go wrong. Problems can be identified 

very fast since its tracked daily”. Similarly the other respondents including the Project 

manager and developers had also highlighted the same benefits as mentioned by scrum 

master. While looking at the challenges, none of the participants has highlighted any 

challenge related to this practice in their distributed project. 

 

2. Sprint Planning Meeting 

According to response collected from scrum master in this project, the sprint planning 

meetings ―makes the team committed to all features. Team members know exactly what will 

happen in the upcoming sprint”. While the other respondents including the project manager 

and developers were agreed on the statement that this practice brings project visibility also 

everyone know about the goals what they have to achieve. Deadlines were set that made team 

members active which response to fast delivery in decided time. On the other hand, only the 

project manager has highlighted the challenge related with this practice i.e. these meetings 
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consume too much time which made the participant tiring and boring. They want to ―work‖ 

instead of planning. 

 

3. Sprint Review Meeting 

The sprint review meetings in this project provided the prospects to team members to observe 

what the team has achieved last sprint. According to scrum master ”this practice gave them 

the opportunity for knowledge sharing and transferring”. The manager got the opportunity to 

see what work has been done by the developers so far. Similarly everyone in the project 

knows about the current status of the project. On the other hand, only one respondent which is 

scrum master has identified the challenge related to this practice i.e. sometime team members 

find this practice boring because they are not feeling comfortable to demonstrate. None of the 

other respondents have highlighted any challenge associated with this practice. 

 

4. Retrospective Meeting 

All the respondents found this practice beneficial in their distributed environment. As said by 

scrum master “lessons learn is good because team members have time to reflect what 

happened in last sprint. Some problems can be solved very fast and easy to next sprint”. The 

other respondents including the project manager also see this practice beneficial because of 

the fact of improving the current processes based on past experiences. None of the 

respondents except the scrum master have mentioned any challenge of this practice. 

According to scrum master, “some team members think this practice as boring and useless. It 

took some sprints before all team members saw the gain of this activity”. 

 

Project C 

In project C, we are successful in getting the response from only five project employees in 

which four were located offshore while one was located onshore. In this project the 

distributed architecture was organized in a way i.e. analysis, design and testing were done on 

head quarter (Norway) and on one offshore site (Denmark). Whereas coding and testing were 

performed at other offshore site (Pakistan). The teams were made up of local team at each site 

and then communicate with each other.  

 

There is no big timing difference between the team located at Norway and Denmark, as both 

countries are located at same time zone. However, the team located at Pakistan was at three 

hour difference. According to the project manager “we don’t have such issue related to time 

zone difference as Pakistan team does work with our time zone already. They work from their 

11:00 am to 7:00 pm and in both Denmark and Norway working time is from 8:00 am to 4:00 

pm”. Furthermore, some members of team from three sites also visit every site in order to 

make good relationships with each other. According to project manager “Our Denmark team 

really feels insecure in Pakistan so they visit our site. We also arrange annual trips of two 

persons from team at each site to UK or Australia for one month in order to build trust”. In 

addition according to team leader of this project they used video conference tool to 

compensate face to face communication to some extent and also annual trip provided by 

organization after each major project release resolved trust issues. All of above mentioned 

activities helped them in building trust and understanding among each sites. 
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Following are the reported agile practices with their benefits and challenges in offshore 

project highlighted by project respondents. 

 

1. Daily Scrum 

According to the project manager of this project, the daily scrum practice let everyone to 

know his/her task and every team member were aware of each other working as well. This 

practice allowed them to increase team collaboration, as well as increase communication 

between the team located at both onshore and offshore sites. Similarly, the other respondents 

(developers) have also stated the benefits of this practice like it is a good practice as it can 

help to stay up to date and get in touch with the remote teams. These meetings were usually 

managed through Adobe Connect. Such meetings were usually done when they start new 

phase of the project, so to clear each and everything before start. In addition Skype tool was 

also used for formal and informal meeting in order to deal with daily problems/issues. On the 

other hand, there is one challenge of this practice identified by the project manager and team 

lead like time zone issued specially in Pakistan because of their noon time. While according to 

other respondents, this practice always proved to be beneficial, no challenge they had faced in 

this project regarding this practice so far. 

 

2. Sprint Planning Meeting 

In this project, sprint planning meeting provided the prospect to team located at each site to 

know about the designated task, and to ask about if something was not clearly understood or 

misunderstood. According to project manager ―these meetings not only helped in knowledge 

sharing and guiding each other, but brainstorming also enhance the ideas too‖. According to 

the responses collected from developers, with these meetings we were able to know about and 

have a clear vision about what to do next in the coming sprint. They got the opportunity to ask 

about any explanation about the task, in order to understand it properly. While looking at the 

challenges only the project manager has mentioned the challenge related to this practice i.e. 

sometime the brainstorming session consumes too much time due to conflicts arisen because 

of many ideas generation. 

 

Project D 

In Project D, we had the possibility to approach a total of four offshore respondents, out of 

which two were testers and other two were developers. Though we tried our best to approach 

the members located at onshore (USA), but unfortunately they didn‘t replied us due to their 

busy schedule. In this project, the distributed architecture was organized in a way i.e. analysis 

and design were conducted at main site (USA), whereas coding and testing were performed at 

offshore site (Pakistan). The teams in this project were made up of local team located at each 

sites. They communicate with main sites on a daily basis and mostly adjusted the time before 
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and after working time, due to big time zone differences. According to respondents, language 

difference is not a problem for them as the teams located at both sites knows English well and 

culture difference were not of major concerns. According to software tester,initially the teams 

were facing problems due to lack of trust but they have eliminated this problem by time, 

through daily communication. 

 

 
 

The respondents of the survey reported the benefits and challenges of following agile 

practices in their project:- 

 

1. Daily Scrum 

According to software tester, this practice helped them to take the task daily from the main 

site, and then they usually start the work. This therefore provides the greater visibility of the 

project. Daily updates helped them to know at which point the teams were facing problems 

(Software tester, developer). Therefore results in early problem identification. These 

participants have also highlighted certain challenges of this practice like big time zone 

difference which make some of the team members to be on phone calls after office timings. 

Sometime it was very difficult for them to explain the problems or complex issues over 

phone. In Pakistan, the unscheduled load shedding also sometime interrupt the meetings 

between onsite and offshore site, as mentioned by one of the developer. 

 

2. Retrospective Meeting 

Retrospective meetings also went fruitful in this project as according to software tester and 

developer, it allowed them to do analysis after one completed sprint to make sure what went 

wrong, good and what will be further opportunities for improvement. None of the participants 

faced any challenge related with this meeting in their distributed environment. 

 

3. Short Release 

According to the respondents of project, the short release practice helped them to get fast 

response, focused work and also provided the opportunity to do less rework afterwards. 

According to them the short release practice are quite easy to review which results in 

immediate feedback. The challenge of this practice was highlighted by only one respondent 

which is software tester i.e. the time is very limited in short releases. 

 

Project E: 

In project E, we were able to collect response from only one respondent which is project 

manager, situated at onshore site. In this project, the distributed architecture was organized in 

a way i.e. onshore site was responsible for project management, project planning, analysis, 
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design and development. Offshore site was responsible for development phase and testing 

phase. The teams in this project were assembled from people at different sites. They 

encourages close communication between all sites which aids them in maintaining trust 

between team members located at both onshore and offshore sites. Furthermore in order to 

mitigate culture differences between the sites, the organization provides the education in 

culture training.  

 

 
 

Following are the reported agile practices with their benefits and challenges in offshore 

project highlighted by project respondent. 

 

1. Daily Scrum 

They used daily scrum meeting practice in the time suitable for both sites. According to 

project manager “daily scrum meetings were helpful for controlling the progress of project 

and issues”. By having daily meetings they were able to measure the progress of the project 

by knowing the updates regularly. Also issues are identified easily and resolved in the early 

stages. The only challenge highlighted by project manager related with this practice is the 

lack of linguistic skills and geographic separation between the team members. 

 

2. Sprint Planning Meeting 

Sprint planning meeting was organized in distributed environment as the team members were 

assembled from both onshore and offshore sites. In this meeting they discuss the plan for 

whole sprint. According to project manager, “these meetings are helpful for controlling the 

sprint‖. But the language barrier, distance and culture difference creates hurdles to organize 

these meetings in distributed environment. Due to culture difference it is really hard to 

express a common picture and understanding. Also due to lack of face to face communication 

it is really hard to explain important functionalities and issues in sprint planning meetings. 

 

3. Retrospective Meeting 

According to respondent of this project, in retrospective meetings they usually discuss what 

went wrong and what went good. This practice helps to control those issues that went wrong 

and make the planning for taking care of those issues that can create problems in upcoming 

sprint. The main challenge to organize this meeting in distributed project was the language 

and distance barriers.  

 

4. Sprint Review 

According to project manager, sprint review meetings are beneficial to control the issues that 

are related with the project and this practice also helps to make the planning for future. They 
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too found this practice challenging due to language difference and geographical separation of 

team members. 

 

Project F 

In this project, unfortunately we received only one response from developer who was located 

in main head office. The distribution architecture of this project was organized in a way i.e. 

each site has their own management department and the development phase was conducted on 

both onshore and offshore sites. According to respondent ―Management of both sites interact 

each other mostly‖ they communicate with other site via email and once in a week they do 

voice meeting. They used agile methods on both sites. Both sites have same time so they did 

not face any time zone problem in whole project. Both sites are committed to their work and 

they show their progress and completing the work in time in order to maintain the trust.  

 

 
Following are the reported agile practices with their benefits and challenges in offshore 

project highlighted by project respondent. 

 

1. Sprint Planning Meeting: 

In this project, sprint planning meeting was organized in distributed environment since the 

team members were assembled from both onshore and offshore sites. These meeting were 

conducted via voice chat, in which both sites can participate in this meeting. According to 

respondent, ―Usually over-ambitious requirements are set in such meetings‖. This meeting is 

fruitful to remove ambiguities from the requirements of the project.  

 

2. Retrospective Meeting: 

The respondent did not mention any benefit regarding this practice. According to developer, 

this meeting usually held at the end of sprint and things are already done before it. So it‘s too 

late to fix anything when this meeting happens. Also it‘s quite difficult for us to recall the 

issues that were faced during development. 

 

3. Short Release: 

According to respondent, short release was used more often; this practice aids to monitor the 

progress of project, and helps to develop the project in time. But ―sometimes we setup far too 

many requirements for short release‖. It would become really difficult to manage large 

number of requirements in short time. The purpose of short release would then become 

useless if we were not able to handle it properly and on time. 
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Table 40: Summary of Identified Agile Practices together with their Benefits and Challenges 
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4.4.3 Comparative Analysis 
Cross-case analysis is a qualitative method which is mainly concerned with increasing 

understanding of a substantive area [35]. It was carried out to enhance our knowledge and 

comprehension of benefits and challenges of applying agile methods in offshore projects. The 

main intention of performing comparative analysis is to identify the similarities and 

differences between what is mentioned in literature and what we actually get it from industry 

practitioners. According to [36], the main aim of comparative analysis is to determine the 

differences and similarities in between the entities in the research study [37]. Consequently in 

this research, one of the important objectives is to identify the similarities and differences 

between what has and has not been stated in literature in comparison with industries 

practitioners. 

 

We did comparative analysis by first listing down the benefits and challenges attained from 

both systematic literature review and industrial survey. The benefits and challenges of 

particular agile practice enlisted in literature were compared with the ones gathered from 

industrial practitioners. Therefore the comparative analysis helped us in identifying the 

similarities and differences between benefits and challenges reported in systematic literature 

and from industrial practitioners. 

4.4.3.1 Gap between Literature and Survey 
The benefits and challenges of applying agile practices in GSD projects identified by 

performing survey are quite similar with what we have already identified in literature survey. 

We studied six projects with a total of 18 respondents. Majority of the benefits and challenges 

reported by these industry practitioners are to some extent same with what we have already 

studied in systematic literature. However, there are some benefits and challenges which 

recieved most attention in empirical literature, but are not identified by majority of survey 

participants like trust, and culture difference problems. The benefits and challenges related to 

each agile practices which are confirmed and which not are explained below. The question 

mark sign ‘?‘ are shown in each table below, which indicates the missing benefit and 

challenge:- 
 

Daily Scrum: 

From table 41 below, it is clear that majority of benefits and challenges reported in the 

empirical literature are confirmed by the industry practitioners. However the main benefit of 

daily scrum which is trust are not identified by any of the survey participant. Similarly we can 

see that practitioners highlighted the issues related to temporal difference, linguistic skills and 

geographical distance, but didn‘t mention any issue related to culture differences in daily 

scrum practice. The reason may be due to fact that they already know each other cultures 

well, visits each other sites oftenly, and having common understanding about the working 

environment.  
  

Table 41: Comparison of SLR findings and Company survey results of Daily scrum 
Agile 

Practice 

Identified Benefits 

from SLR 

Identified Benefits 

through Survey 

Identified 

Challenges from 

SLR 

Identified Challenges 

through Survey 

Daily 
Scrum 

Increase 

communication 

Increase 

communication 

Temporal difference  Time zone difference 

Minimize co-

ordination problems 

Increase collaboration 

between all remote 
sites  

? 

Difficult to explain 

problems or issues via 
phone calls 

Clarification of work 

and requirements 

Let everyone knows 

about their tasks 

Difficult to organize 

due to language and 

Language Barrier and 

distance problem 
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Project visibility Project visibility culture difference. 

Early problem 

identification 

early problem 

identification 

Trust ? 

Accommodate time 

zone difference 
? 

 

Sprint Planning Meeting: 

From table 42, we can see that the majority of benefits and challenges faced by industry 

practitioners are already stated in literature. However we have identified four additional 

benefits of sprint planning meeting through survey i.e. sprint planning meetings aids to set 

milestones to reach destination, it facilitate brainstorming to enhance the ideas, gives 

prospects for everyone to understand their work properly, and helps to set the requirements 

which are over ambitious. Looking at the challenges we see that the practitioners are also 

experiencing the time zone problem, lack of linguistic skills and culture difference problems. 

However, we have identified one new challenge of this practice and i.e. these meetings are 

really important as important functionalities and issues are usually discussed in these 

meetings. But due to geographical separations they have to use different computer mediated 

tools, and it‘s really difficult to fulfill the agenda of these meetings over these communication 

technologies. 

 
Table 42: Comparison of SLR findings and Company survey results of Sprint Planning Meeting 

Agile 

Practice 

Identified Benefits 

from SLR 

Identified Benefits 

through Survey 

Identified 

Challenges from 

SLR 

Identified Challenges 

through Survey 

Sprint 

Planning 

Meeting 

Transparency 

Provides complete 

picture of project 

plan 

Time zone problem 

Long meetings are 

difficult to organize in 

distributed environment. 
 

Provide better 

visibility of the 

project roadmap 

Sometime 

brainstorming session 

consumes too much 
time. 

Increase team 

collaboration, 

motivation and 
engagement 

Make the team 

committed to all 

features 

Silence of 

participants due to 

linguistic and 
cultural  

differences 

Language and culture 

difference problems 

Trust, team 

satisfaction and work 
synchronization 

? 
 

? 

Tools are not 

appropriate to discuss 
important issues and 

functionalities. 

? 

Helps to set 

milestones to reach 

destination 

 

? 

Provides 

brainstorming to 

enhance the ideas 

? 

Provides 

opportunities to 

understand the task 

properly 

? 

Helps to set over 

ambitious 

requirements 
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Sprint Review: 

From table 43, we can see that there are two additional challenges of sprint review meetings 

identified by survey participants i.e. less understandability of demos with the help of 

communication tools and these meetings make people boring and uncomfortable. It‘s really 

difficult to understand the demonstration and ask critical questions by relying on 

communication tools. Sometime people also feels hesitate to participate in these demos 

meetings, may be they are not feeling comfortable due to lack of confidence and linguistic 

skills as well. The benefits identified by these survey participants are same to some extent 

with what we have already studied in literature review. 

 
Table 43: Comparison of SLR findings and Company survey results of Sprint Review Meeting 

Agile 

Practice 

Identified Benefits 

from SLR 

Identified Benefits 

through Survey 

Identified 

Challenges from 

SLR 

Identified Challenges 

through Survey 

Sprint 

Review 

Frequent monitoring 

Show current status 

of the project to 

everyone.  

Difficult to truly 

evaluate the state of 

the project. 

? 

Helps to view the 

output of sprint 

Lack of confidence 

due to cultural and 

language 

differences.  

Language and distance 

problem. 

Work 
understandability 

Give opportunity 

for knowledge 

sharing and 

transferring 

? 
Less understandability of 

demos via tools 

? 
Make people boring and 

uncomfortable 

 

Retrospective Meeting: 

From below table it is clear that the benefits identified from both SLR and survey are to some 

extent same, whereas two additional challenges have been identified by only one respondent 

which is developer i.e. retrospective meetings held quite late in the sprint when almost 

everything has been done in the sprint, so it‘s too late to fix anything when this meeting 

happens. We are not agreeing with this challenge, because may be its too late to fix anything 

when this meeting happen, but with the help of these meetings the things which were fixed 

before would be taken care of in future. Overall we think that retrospective meetings are quite 

easy to implement with less or no overheads and is beneficial. 

 
Table 44: Comparison of SLR findings and Company survey results of Retrospective Meeting 

Agile Practice Identified Benefits 

from SLR 

Identified Benefits 

through Survey 

Identified 

Challenges from 

SLR 

Identified Challenges 

through Survey 

Retrospective 

Meeting 

Project Visibility 

Show the status of 

sprint 

No Challenge 

Found 

Normally its too late to 

fix anything when this 
meeting happens 

 

Problem 

Identification 

Provides prospects to 

learn from things that 

went wrong in 
previous sprint 

Hardest thing is to 

recall the problems 

faced during 

development. 
Provides 

opportunities for 

future improvements. 

 

Quick Development 

Problem solved very 

fast and easy to next 

sprint 
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Short Release: 

From below table, we can see that there are no challenge discovered either through SLR and 

survey. The reason may be due to fact that short release practice of extreme programming is 

quite easy to adopt in distributed environment and also this practice has nothing to do with the 

culture issues, temporal difference and trust issues. Therefore may be due to this reason they 

are not facing any challenges related with short release practice. 

 

Table 45: Comparison of SLR findings and Company survey results of Short Release 
Agile 

Practice 

Identified Benefits 

from SLR 

Identified Benefits 

through Survey 

Identified Challenges 

from SLR 

Identified Challenges 

through Survey 

Short 

Release 

Earlier client 

feedback, customer 
satisfaction and fast 

time to market 

Immediate feedback 

No Challenge Found No Challenge Found 

Help to get fast 

response and focused 

work. 

? 
Provide opportunity 

to do less rework 

 
4.5. Discussion  
We did our level best to get responses from as many team members as we can for a particular 

project, but unfortunately it was not achievable. We are successful in getting the response 

from only 3-4 members for a particular project. We have also requested the onshore staff to 

forward the survey link to other project participants on both onshore and offshore sites. But 

finally we got only one project out of six, in which we are successful in receiving response 

from members located at both onshore and offshore sites. We have excluded the responses 

which are inappropriate and incomplete for performing this research. Finally we considered 

the responses from a total of 18 respondents. We think that these responses are quite few to 

make any kind of argument using the data. The main reason behind not getting many 

responses was due to the fact that industry practitioners don‘t have enough time to fill it or 

maybe they don‘t want to disclose the project specific information. 

 

Furthermore, we also see the tendency of agile practices used by the industry practitioners. 

We found that mostly software companies are using scrum methods in their distributed 

environment in comparison with extreme programming. We are not able to confirm each 

practice of agile methods, due to the fact that software companies are not using it all at once. 

They are using some of the practices which they think best suits their organizational settings. 

Al together we mostly identified the agile practices related to scrum methods.  

 

We also found that many software companies are using agile approach in offshore project. 

But they are not using any formal method as discussed in literature like scrum meetings, 

sprint planning meetings, retrospective meetings etc. They follow agility only by doing less 

documentation, informal communication etc but not by following any formal agile methods. 

May be due to this reason some of the companies were not able to respond us properly or not 

at all. However, the responses we have got so far do not add so much new information into 

our attention about the benefits and challenges of agile methods in offshore projects. We have 

already identified majority of these benefits and challenges of agile methods to some extent in 

our systematic review results. The benefits and challenges of agile methods in offshore 

project which are confirmed and which not are already discussed in previous section.  

 

By analyzing the six studied project in detail, we found that the challenges related to trust and 

culture differences are reported highly in empirical literature whereas only one respondent of 

the survey has highlighted challenge related to culture difference. Rest of the survey 
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participants didn‘t highlighted any challenge related to trust and culture difference. The main 

reason for why they are not facing such challenges are due to the fact that they already 

handled it in an appropriate way. Like in project A, the trust issue was solved by initially co-

locating the important members of the team in the main head quarter for two months. This 

way provided them the opportunity to know each other well and to develop common 

understanding before actually initiating the development. In addition, the team members in 

this project also talk with each other outside the boundary of the project in their free time and 

also send out their pictures to each other. All of these activities actually helped them in 

understanding each other cultures, developing trust and good relationship with each others. In 

project B, the trust issue was solved by having regular meetings and talks with each other. 

There were no face to face meeting held between the remote team members but still they trust 

each other only by relaying on regular meetings and talk via communication technologies. 

None of the participant has highlighted any issue related with culture differences.  

 

In project C, the trust issue was handled by arranging annual trips of two persons from team at 

each site for one month in order to build trust. The members got the opportunity to see each 

other face to face and to talk with each other, other than project discussion. Furthermore, they 

also used video conferencing tool to compensate face to face communication to some extent 

and also annual trip provided by organization after each major release resolved trust problems 

and culture differences. These activities helped them in understanding each other ways of 

working and developing a long term good relationship. In project D, initially the team faced 

problems related with trust issues but afterwards daily communication mitigated this problem. 

Regular chats and talk on phones helped them in gaining trust and establishing a friendly 

environment. None of the participant has highlighted any issues related with culture 

differences. In project E, the management encourages close communication between all sites 

which aids them in maintaining trust between team members. In order to resolve culture 

difference problem, the organization provides all necessary culture education training to 

develop a common understanding of each other ways of working. In project F, the teams at 

different locations are well committed to their assigned task, and did their work honestly and 

dedicatedly. They show the progress and complete the work in time which develops and 

maintain the trust among each others. 
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Chapter 5 

5.  Conclusion 
Benefits and challenges of applying agile methods in offshore projects are studied in this 

thesis. The research methodology used in this thesis is a mixed methodology i.e. literature 

review and industrial survey. The systematic literature review was conducted with the 

intention of identifying the benefits and challenges of applying agile methods in offshore 

projects, whereas industrial survey was conducted in order to find out whether the benefits 

and challenges discovered by literature review can be confirmed by the industrial 

practitioners. 

5.1 Answers to the Research Questions 

5.1.1 RQ1: What empirical evidence is available regarding benefits and challenges 
of applying agile methods in offshore project? 
The conclusion regarding research question #1, is found in section 3.4. 

5.1.2 RQ2: Which of the benefits and challenges reported in the literature can be 
confirmed by the practitioners? 
The survey was conducted to find out the degree to which the industry practitioners are 

realizing benefits and challenges of applying agile methods in offshore projects, in 

comparison with what stated in the literature. Survey allowed us to gain more knowledge 

from different employees of various industries. In the survey we were able to study six 

projects from six different software organizations. In total we received 24 responses, but we 

have finally selected 18 responses after exclusion. The details regarding the results and 

analysis of number of respondents and their companies are discussed in section 4.4.1. By 

considering the answers of these selected respondents we were able to analyze the benefits 

and challenges of most applied agile practices identified in SLR i.e. daily scrum meetings, 

sprint planning meetings, retrospective meetings, sprint review meetings and short release.  

 

The most common benefits of above identified agile practices highlighted by survey 

participants are project visibility, early problem identification, increase coordination, 

opportunity for knowledge sharing and transferring, immediate feedback from client, and 

opportunity for understanding the task properly. Similarly the most common challenges 

identified by survey participants are language problems, temporal difference and difficult to 

explain and understand problems or issues over communication technologies. In addition 

through survey we were also able to confirm some of the important issues which were 

somehow unclear to us in SLR like what strategies the practitioners are using to overcome 

trust issues, culture difference and temporal difference in scrum meetings. We came to know 

that the majority of the practitioners handle the temporal difference problem by adjusting the 

overlap time that best suites all sites. Similarly practitioners highlighted that they are handling 

trust and culture issues by visiting each other sites to know each other well before the project, 

having informal talks, daily talks via communication technologies, video conferencing, close 

and personal communication, and culture training education. 

5.1.3 RQ3: What are the similarities and differences between the benefits and 
challenges reported in the literature and surveys? 
The online survey questionnaire aided us in identifying the benefits and challenges of 

applying agile methods in offshore projects by the respondents. The similarities and 

differences between benefits and challenges stated in literature and what we actually get it 

from industry practitioners were identified by performing comparative analysis. By 
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performing comparative analysis we observed that majority of the benefits and challenges 

identified by the survey participants are already reported in SLR. The benefits which were 

identified through systematic literature review and industrial survey are increase 

communication and coordination, project visibility, work understandability, early problem 

identification, quick development, and early client feedback. Whereas the challenges which 

were identified both by SLR and industrial survey are temporal difference, lack of linguistic 

skills and culture barrier. However there are two most important challenges which are 

reported highly in literature, but were not experienced by majority of industry practitioners 

i.e. trust issue and culture difference. The reason for why they are not facing such problems is 

that they already handled it in an appropriate way by letting the team members to visit each 

other sites for developing common understanding and good relations. We are not trying to 

make any kind of argument using survey data or make any sort of conclusion. There is a 

probability that we missed the important benefits and challenges related to particular agile 

practices during our industrial survey 

5.2 Future Work 
In this research study we have explored the benefits and challenges of applying agile methods 

in offshore projects by first conducting a detailed systematic review. Afterwards, we had 

performed industrial survey to explore whether the benefits and challenges identified through 

SLR can be confirmed by industry practitioners. This helped us in determining the similarities 

and differences between benefits and challenges enlisted in literature and what practitioners 

are actually experienced. However, the responses which are received from the practitioners 

are quite few to make any kind of arguments. It was not possible for us to collect responses 

from many respondents related to a particular project due to limited time and resources. 

Therefore a much thorough and inclusive answers should be needed by conducting interviews 

from a total of atleast 8 respondents related to a particular project i.e. four onshore 

respondents and four offshore respondents. This will help us in deeply analyze the benefits 

and challenges of applying agile methods in offshore projects from different perspectives. 

 

The benefits and challenges identified through SLR and industrial survey are helpful for 

practitioners to have an understanding of benefits and challenges of applying agile methods in 

offshore projects, before actually initiating the distributed agile methods. Our focus in this 

thesis is mainly on highlighting the benefits and challenges of applying agile methods in a 

specific GSD context. We had not focused too much on the mitigation strategies for the 

identified challenges. Therefore for future work, we should first focus on identifying the 

mitigation strategies for challenges that faced in agile offshore setup. Then the framework 

should be developed that contains the information regarding different challenges in a 

particular GSD context, same challenges in different GSD context and the mitigation 

strategies for all specified challenges. This framework will help to provide the appropriate 

resolution strategy for the challenge that best suits according to particular GSD scenario. 
  



92 

 

Chapter 6 
 

6. Validity Threats 
No matter how good the research was conducted, there is always a factor which can influence 

the reliability and accuracy of the results. The main threats relevant to research methods 

applied for this research study consist of systematic literature review and survey have been 

explored and are explained below. According to Wohlin [23], there are four different types of 

validity threats i.e. conclusion validity, internal validity, external validity and construct 

validity. We did our best to describe all possible validity threats and plan for minimizing the 

affect of it in the research study. The validity threats that falls under each of above four 

categories are described below:- 

 

6.1 External Validity 
According to wohlin [23], the external validity is concerned with generalization. It is 

associated to the generalization of the results of a specific study [23]. In simple words, this 

threat is about questioning how well the results of the study can be applied to the general 

population. 

 

The threat related to external validity is that we have conducted the systematic review 

between the years 2000 and 2010. All the publications before 2000 were not considered in 

this research. So there is a threat that we may have missed some important research studies 

before year 2000. In order to mitigate this threat we initially run the search query to explore 

the frequency of the relevant published papers before 2000. But we could not found any 

relevant research papers, as global software engineering and agile methods are well 

recognized in 21st century. 

 

There were some major threats identified during industrial surveys. First, to find out the 

software companies which follow agile methods in their offshore projects? Second to 

approach the concerning person working on the particular project. Thus the threat occurs to 

result validity. There was also threat that our respondents will be situated geographically 

distributed and how we can approach them. To avoid this threat the researchers made a 

mutual decision for developing a web based online questionnaire. The invitations were sent to 

the respondents via email. The selected persons may have different level of understanding and 

expertise, so each person will report in their own different way. 

 

Another threat to external validity is the number of responses which are quite few to make 

any kind of argument using the data achieved from survey. We did our level best to collect 

more than 5 responses from each software company considering their both onshore and 

offshore sites. But it was not possible due to limited time and resources. We are finally 

successful in getting average response of 3-4 members of a specific project. Furthermore, we 

have also requested both the onshore and offshore sites to forward online survey link to the 

concerning members located at both onshore and offshore. But finally we got only one project 

out of six, in which we are successful in receiving response from members located at both 

onshore and offshore sites. We finally collect a total of 18 responses in the studied company. 

It creates a threat for generalization of the research study in order to find out the benefits and 

challenges of applying agile practices in offshore projects experienced by the practitioners. 

Therefore based on that, we are not trying to make any kind of argument using survey data or 

make any sort of conclusion. There is a probability that we missed the important benefits and 

challenges related to particular agile practices during our industrial study. 
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After sending the questionnaires to different companies, most of the respondents did not fill 

the questionnaires completely. Some of respondents gave ambiguous answers, in order to 

avoid this threat; we did not include those responses in the survey study. We gave them open 

ended questions to state their own ideas; what they are achieving benefits and what they are 

facing challenges during working on the projects, but unfortunately we could not find much 

new information. Majority of the participants highlighted the benefits and challenges which 

are somehow same with what reported in literature.  

6.2 Internal Validity 
Internal validity threats mainly deals with the issues that are related to design and its 

execution to avoid systematic errors [19][28]. The possible internal validity threats for this 

research are as follows: 

 

The threat related to internal validity was the publication biasness which means that the 

researchers of particular published papers might have been stated only positive findings 

clearly but the negative findings might not have been stated in well form. To avoid this threat, 

we constructed systematic review protocols and then strictly followed it in a systematic way. 

Based on defined criteria, both authors selected the research papers individually. In case when 

one author faced any problem concerning study acceptance or rejection then both researchers 

discuss this issue and make the decision based on mutual understanding and agreement. 

Furthermore for data extraction, both researchers performed a pilot extraction in order to 

make sure that they have the common understanding of the data to be extracted. The authors 

performed a piloting in which both authors discussed and reached agreement on how to 

identify essential data, which is necessary to accomplish the aim of the study. 

 

In order to further check how good was the agreement made between the researchers; the 

kappa coefficient method is used. It is a statistical method for evaluating the consistency of 

agreement among any constant number of raters [33]. The authors have selected 10 research 

papers randomly and then extracted the data according to their own understandings using the 

data extraction form shown in section 2.1.1.3.3. The results were then evaluated using the 

kappa coefficient method in order to check that both authors had a similar understanding or 

not. The results indicate the study to be having negligible differences on few occasions. For 

details regarding the results and the steps used for Kappa coefficient method presented by 

Fleiss, see Appendix E. 

 

Another threat to internal validity is the fewer number of primary studies and huge number of 

rejected studies. So there is a threat of missing the relevant research studies. To avoid this 

threat a study selection criteria was set for the inclusion/exclusion of research studies by both 

authors. The selection criterion consists of four stages which were implemented on the results 

of the search strings. The set criteria were clear and well known to both authors in order to 

avoid misunderstandings. This procedure helped us to avoid the threat related to the selection 

of primary studies. 

 

Another validity threat related to survey is the type of questions used in online survey tool. 

Our questionnaires are divided into two categories i.e. demographic information and open 

ended questions. We made both categories the mandatory fields to be filled by the 

respondents of survey. The demographic information is more related to participant personal 

information and their company information. There is a threat that many industry practitioners 

don‗t want to expose the project specific information because of confidentiality. We have 

minimized this threat somehow by removing the mandatory option associated with these 
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questions. It is not possible to totally remove this option because then it will be quite difficult 

for us to identify the respondents belonging to particular project. 

6.3 Construct Validity 
Construct validity assess the use of accurate definition and measures associated with the 

variables [28]. 

 

The threat related to construct validity was to miss any important publication from the 

databases due to construction of inappropriate search string. In order to minimize this threat, 

we consulted with the university librarians at BTH. They guided us a lot for the refinement of 

search string. Furthermore, we also contacted different database experts of IEEE explorer, 

ACM digital library, Springer and Scopus for the refinement of search string. Their 

suggestions really helped us a lot to make a search string that covers the maximum hits. 

6.4 Conclusion Validity 
Conclusion validity is relevant to the output/results of the research study and it ensures that 

the collected results lead to appropriate and reliable conclusion [23].  

 

To reduce the threat of missing benefits and challenges of applying agile methods in offshore 

project from primary studies a comprehensive study selection criteria and data extraction form 

was constructed and clearly defined by both researchers. In addition both researchers 

performed piloting to identify the degree of agreement using Kappa method. The authors 

made a discussion regarding the differences in the data which they have gathered. The 

thorough discussion facilitated the authors to reach an agreement on how to identify essential 

data. 

 

There was also a great risk for conducting survey, if any important question can be 

misinterpreted by the practitioners, as it may highly affect the study results. To avoid this 

threat, we first approached two senior students at BTH that took global software engineering 

course and also hold reasonable knowledge about agile methods. These students were 

requested to fill in the questionnaire and give us feedback. Their feedback really helped us in 

determining that which questions are easy to understand, which questions are not clear and 

ambiguous. We made the modification in questionnaires according to the feedback given by 

these students. Finally these questionnaires were sent to our supervisor for suggestions and 

improvements. We made modification according to feedback given by her, and sent it back 

again for final verification. We did this process continuously till the final approval of 

supervisor.   
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Chapter 7 
 
7  Lessons Learned 
After analyzing both the literature and survey results, we can say that yes there is the 

possibility of implementing agile practices in distributed environment. The companies are 

actually taking the advantages of applying it in their offshore projects. We examined six 

distributed agile projects through survey to determine the benefits and challenges of agile 

practices in offshore projects. We come to the conclusion that regardless of time zone 

differences, geographical distance, trust, cultural difference etc the software companies are 

successfully implementing agile practices in their distributed environment which requires 

strong communication, coordination etc among team members. 

 

Communication, coordination and collaboration are the main challenges usually faced in 

global software engineering. Both our literature and survey findings suggests that by applying 

agile practices in distributed environment by means of appropriate tool support, and GSD 

standard practices aids in mitigating of this problem. Agile basically promotes informal, 

frequent and open communication in collocated environment. The software companies are 

getting the same benefits in their distributed environment if used with proper computer 

mediated tools. The extensive usage of these computer mediated tools like tele-video 

conferencing, emails, instant messenger, Skype calls, remote desktop sharing tools, wikis etc. 

are essential to somehow fulfill the need of close communication, coordination and 

collaboration.  

 

One thing more which came into our attention while analyzing both the survey and literature 

results is that only the communication tools alone cannot work effectively to support agile 

methods, it must used some of global software engineering practices like face to face meeting 

by visiting other sites, social gathering, synchronized working hours etc. As said in [P3], that 

visiting other sites is very important especially in project critical phases. Only relying 

extensively on computer mediated tools to support agile methods does not work efficient ly. 

Therefore the blending of both agile methods and GSD practices could be more fruitful. 

 

Another thing which we learned both from survey and literature review is that it is very 

important to know the team and individual team members well before actually initiating the 

distributed project. Especially it increases the trust among team members situated at different 

sites. Without trust the members will not work productively and efficiently. It is very 

necessary to know about each other culture well in order to avoid misunderstandings 

afterwards. 
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Appendix A : Selected Primary Studies 
 
P.ID Publication 

Name 

Author Name Publication 

Year 

Study Type Application 

Domain 

GSD Context 

[P1] How Can Agile 

Practices 

Minimize 

Global 

Software 

Development 

Co-ordination 

Risks? 

 Emam Hossain 

 Muhammad Ali 

Babar 

 June Verner 

2009 Case Study Service-

based 

graphical  

software 

engineering 

tool 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P2] Agile methods 

handling 

offshore 

software 

development 

issues 

 Muhammad 

Faisal Nisar 

 Tahir Hameed 

2004 Experience 

Report 

Unclear Unclear 

[P3] Using Scrum in 

Distributed 

Agile 

Development: 
A Multiple 

Case Study, 

 Maria Paasivaara 

 Sandra 

Durasiewicz 

 Casper Lassenius 

2009 Case Study  Printing 

service 

software 

 Maintena
nce of an 

informati

on 

managem

ent tool 

 Maintena

nce of a 

large 

energy 

software 

product 

Teams were 

assembled 

from the 

people at 
different sites. 

 

[P4] Use of Agile 

Methods and 

Practices in the 

Philippines 

 Raymund Sison 

 Theresa Yang 

2007 Case Study IT solution 

integrator 

Team were 

located on the 

same site and 

then 

communicate 
with other 

remote team 

 

[P5] Usage of 
SCRUM 

Practices within 

a Global 

Company, 

 Mauricio Cristal 
 Daniel Wildt 

 Rafael 

Prikladnicki 

2008 Experience 
Report 

 Finance 
domain 

project 

 Logistic 

domain 

project 

Team were 
located on the 

same site and 

then 

communicate 

with other 

remote team 

[P6] Fully 

Distributed 

Scrum: 

Replicating 

Local 

Productivity 

and Quality 

with Offshore 

Teams, 

 Jeff Sutherland 

 Guido 

Schoonheim 

 Maurits Rijk 

 

2009 Case Study Information 

system for 

travellers 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P7] Agile Practices  Helena 2006 Case Study Unclear Teams were 
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Reduce 

Distance in 

Global 

Software 

Development 

Holmström 

 Brian Fitzgerald 

 Pär J. Ågerfalk 

 Eoin Ó. Conchúir 

assembled 

from the 

people at 

different sites. 

 

[P8] Essential 

communication 

practices for 

Extreme 

Programming in 

a global 

software 

development 
team 

 Lucas Layman a 

 Laurie Williams 

 Daniela Damian 

 Hynek Bures 

2006 Case Study Telecommu

nication 

Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P9] Can distributed 

software 

development be 
agile? 

 Balasubramaniam

Ramesh 

 Lan cao 
 Kannan Mohan 

 PenG XU 

2006 Case Study Unclear Team were 

located on the 

same site and 
then 

communicate 

with other 

remote team 

[P10] Agile Offshore 

Techniques- A 

case study 

Ajay Danait 2005 Case Study Unclear Teams were 

assembled 

from the 

people at 

different sites. 

 

[P11] The role of 

agile practices 

in disaster 

management 

and recovery: a 

case study, 

 Ather I. Nawaz 

 Imran A. 

Zualkernan 

2009 Case Study Leading 

provider of 

engineering 

design 

software 

products for 

infra-

structure life 

cycle 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P12] Experiences 

with Agile 

Practices in the 

Global Studio 

Project 

 Roger Urdangarin 

 Paulo Fernandes 

 Alberto Avritzer 

 Daniel Paulish 

2008 Experience 

Report 

Performance 

analysis tool 

Team were 

located on the 

same site and 

then 

communicate 

with other 
remote team 

[P13] The Good and 

Bad of Agile 

Offshore 
Development 

Mike Cottmeyer 2008 Experience 

Report 

Platform 

capability 

for the 
hosted biller 

direct 

market 

Team were 

located on the 

same site and 
then 

communicate 

with other 

remote team 

[P14] Practical 

Considerations 

for Distributed 

Agile Projects 

Jane M. Robarts 2008 Experience 

Report 

Unclear Teams were 

assembled 

from the 

people at 

different sites. 

 

[P15] Mastering 

Dual-Shore 

Development–

 Andreas 

Kornstädt  

 Joachim Sauer 

2007 Case Study Unclear Team were 

located on the 

same site and 
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The Tools and 

Materials 

Approach 

Adapted to 

Agile 

Offshoring, 

then 

communicate 

with other 

remote team 

[P16] Patterns for 

Distributed 

Scrum—A Case 

Study 

A. Valimaki and J. 

kaariainen 

 Case Study Application 

for 

automation 

industry 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P17] Large Build 

Teams: Help or 

Hindrance? 

 Julian Simpson 

 ShaneDuan 

2007 Experience 

Report 

Banking 

system 

Team were 

located on the 

same site and 

then 

communicate 
with other 

remote team 

[P18] Follow the sun: 

distributed 
extreme 

programming 

development 

Monica Yap 2005 Experience 

Report 

Unclear Teams were 

assembled 
from the 

people at 

different sites. 

 

[P19] A. Cross-
Continent 

Development 

Using Scrum 

and XP 

 Bent Jensen 
 Alex Zilmer 

2003 Experience 
Report 

Unclear Team were 
located on the 

same site and 

then 

communicate 

with other 

remote team 

[P20] The creation of 

a distributed 

agile team 

 Paul Karsten 

 Fabrizio 

Cannizzo 

2007 Experience 

Report 

Web21c 

SDK 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P21] Yahoo! 

Distributed 

Agile: Notes 

from the World 

Over, 

 Brian Drummond 

 John Francis ―JF‖ 

Unson 

2008 Case Study  Podcast 

product 

originated 

 Vespa 

News 

 Yahoo! 

Answers 

Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P22] Implementing 

Scrum in a 

Distributed 

Software 

Development 
Organization 

 Hubert Smits 

 Guy Pshigoda 

2007 Case Study Unclear Team were 

located on the 

same site and 

then 

communicate 
with other 

remote team 

[P23] Colossal, 

Scattered, and 
Chaotic 

(Planning with 

a Large 

Distributed 

Team) 

 Wes Williams 

 Mike Stout 

2008 Experience 

Report 

Unclear Teams were 

assembled 
from the 

people at 

different sites. 
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[P24] Adopting Agile 

in Distributed 

Development 

 Kalpana 

Sureshchandra 

 Jagadish 

Shrinivasavadhan

i 

2008 Experience 

Report 

The 

Distributed 

Agile 

Transition 

Model 

Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P25] Remote 

Mentoring a 

Distributed 

Agile Team 

 Jagadish 

Shrinivasavadhan

i 

 Vinod Panicker 

2008 Experience 

Report 

Developing 

multiple 

software 

engineering 

tools 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P26] Distributed 

agile 

development: A 

case study of 
customer 

communication 

challenges 

  Mikko Korkala 

  Minna 

Pikkarainen 

  Kieran Conboy 

2009 Case Study Unclear Teams were 

assembled 

from the 

people at 
different sites. 

 

[P27] Insights into an 
Agile 

Adventure with 

Offshore 

Partners 

Mark Summers 2008 Experience 
Report 

Education 
sector 

Team were 
located on the 

same site and 

then 

communicate 

with other 

remote team 

[P28] Overcoming the 

Challenges of 

Building a 

Distributed 

Agile 

Organization 

Elaine Therrien 2008 Experience 

Report 

―Next 

generation‖ 

online  

solution for 

marketing 

list 

generation 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P29] Back to Basics: 

The Role of 

Agile Principles 

in Success with 

an Distributed 

Scrum Team, 

Steve Berczuk 2007 Experience 

Report 

Unclear Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P30] Offshore agile 

maintenance 

Naresh Jain 2006 Experience 

Report 

Finance Unclear 

[P31] How Did We 

Adapt Agile 

Processes to 

Our Distributed 

Development? 

 Cynick Young 

 Hiroki Terashima 

2008 Experience 

Report 

Web 

application 

 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P32] Exploring the 

Efficacy of 

Distributed Pair 

Programming 

 Prashant Baheti 

 Edward 

Gehringer 

 David Stotts 

2002 Experiment Unclear Teams were 

assembled 

from the 

people at 

different sites. 
 

[P33] How 

distribution 

affects the 

success of pair 

 Gerardo Canfora 

 Aniello Cimitile 

 Giuseppe Antonio 

Di Lucca 

2006 Experiment student 

project 

Teams were 

assembled 

from the 

people at 
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programming  Corrado Aaron 

Visaggio 

different sites 

[P34] Distributed pair 

programming: 

An empirical 

study 

Brian F. Hanks 2004 Experiment VNC Tool Teams were 

assembled 

from the 

people at 

different sites. 

 

[P35] Virtual 

teaming: 

Experiments 

and experiences 

with distributed 

pair 

programming 

 David Stotts 

 Laurie Williams 

 Nachiappan 

Nagappan 

 Prashant Baheti 

 Dennis Jen 

 Anne Jackson 

2003 Case Study Unclear Teams were 

assembled 

from the 

people at 

different sites. 

 

[P36] Analyzing 

Work 

Productivity 

and Program 

Quality in 

Collaborative 
Programming 

 Rafael Duque 

 Crescencio Bravo 

2008 Experiment Unclear Teams were 

assembled 

from the 

people at 

different sites 

[P37] Using scrum in 

a globally 

distributed 

project: a case 
study 

 Maria Paasivaara 

 Sandra 

Durasiewicz 

 Casper Lassenius 

2008 Case Study software 

product for 

oil and 

energy 

Teams were 

assembled 

from the 

people at 
different sites. 

 

[P38] A Closer Look 

at Extreme 
Programming 

(XP) with an 

Onsite-Offshore 

Model to 

Develop 

Software 

Projects Using 

XP 

Methodology 

 Ponmurugarajan 

S. Thiyagarajan 
 Sachal Verma 

2009 Case Study Account 

management 

Teams were 

assembled 
from the 

people at 

different sites. 

[P39] A Case Study 

of Coordination 

in Distributed 

Agile Software 

Development 

 Steinar Hole 

 Nils Brede Moe 

2008 Case Study  System 

for 

Integratin

g 

Managem

ent of 

Pipelines 
 Quality 

audits in 

organizati

on 

 Collectio

n and 

visualizati

on of 

Data from 

ship-

inspection 

Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P40] Distributed 

Scrum in 

 Michele Marchesi 

 Katiuscia 

2007 Experience 

Report 

Eurace 

Scrum 

Team were 

located on the 
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research project 

management 

Mannaro 

  Selene Uras 

 Mario Locci  

 

same site and 

then 

communicate 

with other 

remote team 

[P41] From CMMI 

and Isolation to 

Scrum, Agile, 

Lean and 

Collaboration, 

 Mads Troels 

Hansen 

 Hans Baggesen 

2009 Experience 

Report 

Unclear Teams were 

assembled 

from the 

people at 

different sites. 

[P42] Experience 

Report 

‗Offshore XP 

for PDA‘ 

development 

 Sergei Andrzeevski 2007 Experience 

Report 

PDA 

Developmen

t 

Teams were 

assembled 

from the 

people at 

different sites. 

 

[P43] Project 

Management In 

A Global 

Environment 

 Seiyoung Lee 

 Hwan-

SeungYong 

2009 Case Study  Teams were 

assembled 

from the 

people at 

different sites. 
 

[P44] Outsourcing 

and offshoring 

with agility: A 

case study, 

 Clifton Kussmaul 

 Roger Jack 

 Barry Sponsler 

2004 Case Study  Teams were 

assembled 

from the 

people at 
different sites. 

 

[P45] Communication 

and quality in 
distributed agile 

development 

An empirical 

case study‖ 

 R. Green, 

 T. Mazzuchi,  
 S. Sarkani 

2010 Case Study Unclear Unclear 

[P46] Communication 

in Distributed 

Agile 

Development: 

A Case Study, 

 Mikko Korkala  

 Pekka 

Abrahamsson 

2007 Case Study Unclear Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P47] A Case Study 

of Knowledge 

Management 

Usage in Agile 

Software 

Projects 

 Anderson Yanzer 

Cabral 

 Marcelo Blois 

Ribeiro 

 Ana Paula Lemke 

 Marcos Tadeu 

Silva 

 Mauricio Cristal 

 Cristiano Franco 

2009 Case Study Unclear Team were 

located on the 

same site and 

then 

communicate 

with other 

remote team 

[P48] Test-driven 

development in 

large projects, 

Raghvinder S. 

Sangwan 

2006 Experience 

Report 

Unclear Teams were 

assembled 

from the 

people at 
different sites 

[P49] Investigating 

and ‗Agile-

Rigid‘ 

Approach in 

 Vanita Yadav 

 Monica Adya 

 Dhruv Nath 

 V.Sridhar 

 Experiment Unclear Team were 

located on the 

same site and 

then 
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Globally 

Distributed 

Requirements 

Analysis 

communicate 

with other 

remote team 

[P50] Applying agile 

software 

development 

processes to 

global virtual 

teams: a study 

of 

communication 

modalities 

 Madeline Domino 

 Alan hevner 

 Rosann Web 

Collins 

2002 Experiment Unclear Unclear 

[P51] Decision Space 

infrastructure: 

agile 

development in 
a large, 

distributed team 

Marjorie Farmer 2004 Experience 

Report 

Decision 

Space 

Infrastructur

e 

Teams were 

assembled 

from the 

people at 
different sites. 
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Appendix B : Quality Criteria of Empirical Evidence 
 

The table below shows the combination of research methods and the degree to which four 

quality attributes i.e. study design, research methodology appropriate for problem under 

concern, study results, and validity are presented in all of research papers.  From table   

below, it is clear that majority of the papers are based on case studies i.e. 23 research papers. 

Similarly 22 research papers are the industrial experience reports and finally, we have 6 

studies which are based on research method ‘experiment‘.  

 

We have made the initial decision criteria for the selection of reliable empirical studies based 

on overall percentage of its four quality attributes. The percentage values are determined by 

summing up the points assigned to each quality attribute. We have considered only those 

research studies whose overall percentage of quality attributes are equal to or above 45 

percent, as shown in table below. The points are assigned to each of these quality attribute 

based on the following criteria i.e. 

 

 Strong     = 25 

 Medium  = 15 

 Weak      =  0 

 

 

Research 

Method 

Study 

Design 

Research 

Methodology 

Appropriate 

for Problem 

under 

Concern 

Study 

Result 

Properly 

mentioned 

Validity 

Discusse

d 

Ref. # % 

Case Study 

Strong Strong Strong Strong [P3][P37] 2 100% 

Strong Strong Medium Weak [P7] 1 65 % 

Strong Medium Strong Strong [P8] 1 90 % 

Strong Medium Strong Medium [P26] 1 80 % 

Strong Medium Medium Strong [P1]  1 80 % 

Strong Medium Medium Medium [P4][P39][P45] 3 70 % 

Strong Medium Medium Weak [P16][P6] 2 55 % 

Strong Weak Medium Medium [P47] 1 55 % 

Strong Weak Medium Weak [P9] 1 40 % 

Medium Strong Medium Medium [P35] 1 70 % 

Medium Medium Strong Strong [P11][P46] 2 80 % 

Medium Strong Strong Weak [P43] 1 65 % 

Medium Medium Medium Medium [P44][P38] 2 60 % 

Medium Medium Medium Weak [P10][P21] 2 45 % 

Medium Medium Weak Weak [P22] 1 30 % 

Weak Weak Medium Weak [P15] 1 15 % 

 

Experience 

Report 

Strong Medium Medium Weak [P14] 1 55 % 

Medium Strong Medium Weak [P23] 1 55 % 

Medium Medium Strong Weak [P27][P19] 2 55 % 

Medium Medium Medium Weak [P13][P25][P30] 8 45 % 
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[P31][P24][P29]

[P41][P18] 

Medium Medium Weak Weak [P5] 1 30 % 

Medium Weak Weak Weak [P42] 1 15 % 

Weak Strong Medium Weak [P28] 1 40 % 

Weak Medium Medium Weak [P17] 1 30 % 

Weak Weak Weak Medium [P12] 1 15 % 

Weak Weak Weak Weak [P20][P48][P2] 

[P40][P51] 

5 0   % 

 

Experiment 

Strong Weak Medium Medium [P49] 1 70 % 

Medium Medium Strong Strong [P32] 1 80 %  

Medium Medium Medium Medium [P34] 1 60 % 

Weak Medium Strong Weak [P36] 1 40 % 

Weak Medium Medium Weak [P33] 1 30 % 

Weak Weak Weak Weak [P50] 1 0   % 
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Appendix C : Answers for Trust issues, temporal and culture 
difference 
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Appendix D: Survey Questionnaires  
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Appendix E: Measuring Nominal Scale Agreement among Many Raters 
(Joseph L. Fleiss) 
 

“The kappa method was used to calculate nominal scale agreement between a fixed pairs of 

researchers [33].” 

 

It is a statistical measure for evaluating the agreement level between a fixed numbers of 

researchers where each of the categories or items or subjects is rated on a nominal scale by 

the same number of researchers/raters. Agreement can be considered as i.e. if a fixed number 

of researchers allocate numerical ratings to a number of categories or subjects then Kappa 

statistical method will provide a calculation for how reliable the ratings are[33]. 

 

The Kappa k, can be stated as,  

 

  
     

    
  

 

The quantity       , calculate the scale of agreement achievable over and above what 

would be expected by chance [33]. Similarly      , calculate the scale of agreement 

attained in excess of chance [33]. The value of k denotes the agreement level between the 

researchers/raters. 

 

If value of k=1, this indicates that the researchers are in full agreement. But if k < 0, then it 

shows that there is no agreement between the researchers. The following table by Koch and 

Landis [34] shows the information regarding different k values. 

 

Kappa Statistic Strength of Agreement 

< 0.00 Poor 

0.00-0.20 Slight 

0.21-0.40 Fair 

0.41-0.60 Moderate 

0.61-0.80 Substantial 

0.81-1.00 Almost Perfect 

 

The steps used for calculating Kappa K, in our scenario are explained below in detail:- 

 

As         
    

  

 

where    
 

 
   
 
    and         

 
    

 

N denotes the total number of selected research papers, which is 10 

n denotes the number of researchers/raters, which is 2 

k denotes the number of categories 

 

For each category we have applied the above mentioned formulas and achieved the following 

results:- 
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1. Empirical Background 

 

a. Main method 

 

                                    

                                   k = 0.633 

 

b. Background 

 
                                   

                                 k = 0.528 

 

c. Empirical Focus 

 
 

       k = 0.341 
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d. Subject of Investigation 

 
 

k = 0.583 

 

2. GSD – Offshore Background 

 

a. Collaboration mode 

 

 

k = 0.588 

 

b. Number of offshore sites 

 
    k = 0.823 
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c. Project Type 

 
 

k = 0.780 

 

d. Agile practices followed 

 
 

k = 0.528 

 

3. Study 

 

a. Agile method followed 

 
 

k = 1.00 
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4. Data Analysis 

 

a. Benefits discussed 

 
 

k = 0.608 

 

b. Benefits circumstances 

 
 

k = 0.375 

 

c. Challenges discussed 

 

 

k = 0.394 
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d. Challenges circumstances 

 
 

k = 0.341 

 


