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ABSTRACT 
 
 
 

Context: Software transfer is one of the approaches to globalize software development that prescribes 
transferring a software product from an original development site to another site. This approach is 
challenged by transferring knowledge from experienced people to inexperienced people. Therefore, 
the identified challenges and recommendations related to software transfer are vital to a successful 
software transfer project. 
 
Objectives: The main aim of this study is to identify recommendations for transferring software 
products for further maintenance from receiving site’s perspective. This is achieved by an in-depth 
understanding of the staged model for the software life cycle, the differences of software transfer type, 
how software transfers impact software evolvability, and the challenges at the receiving sites after 
transfers. 
 
Methods: In order to fulfill the aim and objectives of the research, the author of this thesis collected 
data through a literature review and conducted interviews with 10 developers, who were involved in 
software transfer projects in three different international companies – 6 developers from Alpha 
company, 3 developers from Beta company, and 1 developer from Gamma company. Through the 
literature review, the author of this thesis found 35 primary studies relevant to research objectives. For 
analyzing the data, the author of this thesis used Strauss and Corbin’s open coding and axial coding 
techniques. 
 
Results: In total, 15 challenges for the receiving sites in maintaining transferred software products 
were identified and placed in 8 categories. Three factors that trigger changes from one product 
maintenance stage to another were identified. 19 recommendations for planning to transfer a software 
product were derived from challenges and factors found. These challenges, factors, and 
recommendations are elaborated in this report. 
 
Conclusions: The results of this study both validate and extend current knowledge of software 
product transfer. There should be more empirical research performed on after transfer period of 
software product transfer to identify the challenges and recommendations associated with transferring 
software products. However, the results of this study should be beneficial for companies when 
transferring software products to remote sites within company. 
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1 INTRODUCTION 
 

In order to reduce development costs, access large skilled labor pool, and ensure 
proximity to markets and customers, many companies are increasingly shifting to the global 
software development (GSD) model by having sites or sub-contractors located in different 
countries [1], [2]. There are several approaches in working globally. The companies might 
start developing software products at another site, work jointly on software products across 
several locations, or transfer software products from an original development site (the 
sending site) to an offshore site (the receiving site) [3]. 

This study is focused on the last approach that is called software product transfers  which 
is not only motivated by GSD assumed benefits, but also the willingness to utilize resources 
around the world [4]. Besides, from previous research, distributed work may increase 
development cycle time and has demonstrated that it takes more time to complete similar 
tasks than working in the same locations [5], [6], which motivates companies to collocate 
developers. 

Unfortunately, transferring software product across sites is not an easy approach. The 
challenge for this approach is to transfer competent, knowledge, and ways of working from 
people who are involved in the product since its beginning to people who have limited 
knowledge with the product [3]. Usually, this approach leads to decreased productivity 
because offshore people have no experience on the software product and lengthy recovery 
because it takes time for offshore sites to attain full recovery [1], [2]. 

Besides, transferring software product has a significant impact on product maintenance 
stage. From [7], the software life cycle is classified into five stages – Initial development, 
evolution, servicing, phaseout, and closedown. Each stage has its own characteristics. The 
initial development stage is the stage during which developers create the first version of a 
product. The stage moves to the evolution stage when changes occur to satisfy user 
requirements and follows into the servicing stage when changes become difficult and 
expensive due to such factors as deteriorated architecture or high entropy of the product. In 
this phase it is impossible to evolve the product by adding new functionality, only minor 
changes or bug fixes are done. The phaseout stage is the stage when the company tries to 
gain benefits from unchanged software. The closedown stage is the stage when the company 
removes the product from the market and might replace it with a new system.  

Software product transfers might trigger unwanted maintenance stage transition. For 
example, it might trigger unwanted move from evolution stage to servicing stage or perhaps 
phaseout stage such as a transfer of printed circuits program in [7]. 

1.1 Motivations 
Software product transfers endanger product maintainability. The consequences of the 

transfers have a lasting effect on the development after transfers  [1], [2]. The inexperience 
developers at the receiving site have to support the software while they climb up the learning 
curve. This reason motivates the author of this thesis to study transfers from receiving site’s 
perspective. 

The amount of research literatures that focus on software transfers is also relatively 
small since most of the literatures are still focused on distributed software development [8].  
However, some exceptions exist. For instance, software transfer types have been classified in 
[4]. Case studies related to transfer of software work from one site of a company to another 
site of the same company present in [1], [2], [9]. From case studies [1], [2] a checklist for 
risk identification has been shared in [10]. The strategies to facilitate software transfers to an 
offshore site have been presented in [3]. The quality of a software product that was first 
developed in one location and finally transferred to offshore site has been studied in [11].  
From previous research, the challenges of software transfers are defined and 
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recommendations to mitigate them are provided. However, research findings related to 
software product transfers from receiving site’s perspective appear to be limited.  

1.2 Study Type 
This thesis was designed as exploratory study to find out what is happening, seek new 

perceptions, and generate ideas and hypotheses for new research [12]. The thesis consists of 
a literature review and a multiple-case study to collect valuable information related to 
challenges that developers at receiving sites face and factors that trigger product 
maintenance stage change after transferring software product from both research and 
industry. It aims to extend the current knowledge and understanding of the nature of software 
product transfers and contributes with recommendations that should be taken into 
consideration when planning to transfer a product. 

1.3 Thesis Structure 
This thesis consists of 7 chapters and one appendix. A brief overview of the content in 

each chapter is described below. 
Chapter 1 – Introduction gives a broad view of the research area, the problems and 

thesis motivations, explains how this thesis is going to contribute to the area, and guides to 
the subsequent chapters. 

Chapter 2 – Background outlines the research findings related to this study.  
Chapter 3 – Research Design presents aim and objectives of the research, research 

questions, research methodology, and data collection. 
Chapter 4 – Research Results provides an outcome of the study. 
Chapter 5 – Discussion discusses the new, unexpected, or interesting findings from the 

results. 
Chapter 6 – Conclusion offers a summary of the major findings and answers the research 

questions and possible future work. 
Chapter 7 - Reference contains lists of materials referred to in this thesis. 
Appendix A – Interview Questions provides a list of questions that are used during the 

data collection. 
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2 BACKGROUND AND RELATED WORK 
This section summarizes the background and theories related to maintenance of 

transferred software product on which this study is based. 

2.1 Global software development 
Nowadays, several companies are increasingly switching to global collaboration and 

many software projects are run in distributed environment. Global Software Development 
(GSD) is becoming a norm of working in the software industry [9]. 

There are very many different ways to organize global software development. The 
practices that work well in one context may not work in another context [8], [13]. In [14], the 
researchers found that practices that helped in one case caused failure in another case, so to 
judge the applicability and relevance of particular practices, the global software development 
context needs to be understood. In [3], global software development scenarios have been 
classified into four characteristics as follows. 

1. Approach: The approach has been classified into 3 types [3]. The first type, 
transfer, allows development activities to be shifted from one site to another site. By 
means of the second type, distributed development, two or more sites work jointly on 
software products. The last type is single-site execution in which development 
activities are undertaken at another site. 

2. Location: The location has been classified into 4 types [3]. Onsite is where work is 
executed at a single company site.  Domestic offsite allows sharing the execution of 
work within national borders. It is called Nearshore when the execution of work is 
shared among nearby countries. In case the execution of work is shared among 
distant countries, it is referred to as Offshore. 

3. Organizational relationship: The organizational relationship could be either 
insourcing or outsourcing  [3]. Insourcing means collaboration takes place within an 
organization, whereas outsourcing is used for collaboration between an organization 
and third-party vendors. 

4. Type of work: The type of work has been classified into 3 types  [3]: Entire project 
or product, Selected functionality, and Selected development phase. 
 

In this study, the author of this thesis focused on the offshore insourcing transfer projects 
which transfer either entire project or product or selected functionality.  

 

2.1.1 Offshore Insourcing Transfers 
Offshore insourcing refers to the collaboration among sites, within one company, located 

in distant countries. Transfer is to move development activities from original site to offshore 
site. The major consequences found for the transfer approach in the offshore insourcing 
context are less productivity and lengthy recovery [1], [2]. 

The decrease in productivity happens because the offshore people have no experience on 
the system. In T-corp, the industrial experience shows that offshore efficiency decreased 
down to 20% of the relative efficiency of original site [9]. 

The time to achieve full recovery is another challenge and offshore sites rarely attain full 
recovery. In T-corp, it took one year for maintenance work to reach 95% of the original site 
efficiency [9]. For development work, it took 18 months to reach full productivity in Lucent 
Technologies [15] while it took more than five years in Philips [16]. 

Offshore insourcing transfers are challenging. These consequences appear after the 
transfer, while receiving site’s developers attempt to support the system in which they are 
lack of knowledge and experience. 
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2.1.2 Knowledge Transfer 
Knowledge transfer, which is a norm in international business, is the process to move 

specific types of knowledge and experience from one location to another offshore location. 
Software product transfers are also associated with knowledge transfer. Some of the 
knowledge could be written down, while some of them need to be learned from experience 
[9]. Learning the complex knowledge takes time and going up the learning curve is usually 
underestimated [16].  

As seen in Figure 1, Carmel and Tjia classified knowledge that requires to transfer to 
offshore into 4 types ordered by degree of difficulty to transfer [9]: 

1. Skills: This type of knowledge, such as tools or programming languages, is the 
easiest one to transfer because it is explicit knowledge which can be written down.  

2. Process: Process knowledge is more difficult to transfer. This type of knowledge 
helps people onshore and offshore sites work together effectively. 

3. Domain: Domain knowledge is tacit knowledge that has to be learned from 
experience. It usually fails to transfer because people at receiving sites do not 
entirely understand the implicit knowledge and cannot relate source code, data, and 
business needs to each other. From industrial cases, lack of domain and product 
knowledge seems to be a major cause of problems in global software engineering 
[17]. 

4. Work and cultural norms: This type of knowledge, such as organizational and 
national culture, is the most difficult one to transfer. It is about dealing with cultural 
differences. 

Knowledge transfer has become one of the challenges for distributed software project 
management [18]. In addition, knowledge exchange has been found to be one of the success 
factors in offshore outsourcing software development [19]. In order to succeed in transfer, an 
appropriate training is required to transfer the knowledge. The amount of training needed 
depends on the type of work [15].  

 

 
 

Figure 1 Degree of difficulty of knowledge transfer  [9] 
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2.1.3 Software transfer type 
Wohlin and Šmite [4], based on their empirical observations, claimed that transfers are 

different and experience from one type of transfer may not be applied to another type of 
transfer. They used staffing curves to illustrate the differences of transfers and to validate the 
need to classify transfers. 

In order to help identifying similarities and differences of transfers, as seen in Figure 2, 
they first defined the entity and classified transfers into three types as follows. 

Entity is “a part of a system (e.g. a subsystem, module or component) or a part of a 
system development process (e.g. phase or activity) that requires continuous coordination of 
work among people working on at least one other entity.” [4] 

1. Full transfer 
Full transfer is a transfer that relocates a system or a product from scratch from one site 

to another site. The figure shows how the whole system is moved from Site A to Site B. 
2. Partial transfer 

Partial transfer is a transfer that relocates at the entity level from one site to another site. 
This type of transfer moves one or more entities, but not the whole system. The figure shows 
a scenario that one of the entities is moved from Site A to Site B and other two entities are 
still developed at Site A.  

3. Gradual transfer 
Gradual transfer is a transfer that relocates a system or a product from one site to another 

site, but it is done in steps. The figure shows a scenario that one entity is moved from Site A 
to Site B at a time. 

 
In this thesis, the author of this thesis collected the transfer type to provide contextual 

information and to see the effect of different types of transfers on the software evolvability. 
 

 
 

Figure 2 Software Transfer Type [4] 
 

2.2 Maintenance of transferred software products 
Software maintenance and evolution of systems was first addressed by Lehman in 1969. 

His main ideas are systems are never complete and continue to evolve over time [20].  
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According to IEEE Standard for Software Maintenance (IEEE Std 1219-1998) [21], 
Software maintenance is defined as “Modification of a software product after delivery to 
correct faults, to improve performance or other attributes, or to adapt the product to a 
modified environment”. 

Software must be maintained in order to ensure that it satisfies user requirements. 
Software maintenance has been initially categorized into three types by Lientz and Swanson: 
corrective maintenance, adaptive maintenance, and perfective maintenance  [21]. Later, one 
more type of maintenance, preventive maintenance, has been added [20]. Each of these is 
explained as follows. 

1. Corrective maintenance 
Corrective maintenance is defined as “Reactive modification of a software product 

performed after delivery to correct discovered problems” [20]. This type of maintenance is 
made to fix faults found in the system [22], [23].  

2. Adaptive maintenance 
Adaptive maintenance is defined as “Modification of a software product performed after 

delivery to keep a software product usable in a changed or changing environment” [20]. 
This type of maintenance is performed by adapting software to the changed environment in 
order to keep the existing functionality. It does not deal with new functionality  [22], [23]. 

3. Perfective maintenance 
Perfective maintenance is defined as “Modification of a software product after delivery 

to improve performance or maintainability” [20]. This type of maintenance deals with new 
functionality to enhance the system or to upgrade the system’s performance  [22], [23]. 

4. Preventive maintenance 
Preventive maintenance is defined as “Modification of a software product after delivery 

to detect and correct latent faults in the software product before they become effective 
faults”[20]. This type of maintenance aims to increase the system’s maintainability  [22]. 

However, in [7], Bennett and Rajlich claimed that this perspective is not practical 
because it does not support software evolution. Seeing maintenance as an activity after 
delivering the software is not sufficient. A new software staged model was proposed. As 
seen in Figure 3, it comprises five distinct stages: 

1. Initial development – developers create the first version of a product. 
2. Evolution – if the first stage succeeds, the product enters evolution stage. 

Developers change or modify the product to satisfy user requirements. 
3. Servicing – the product enters servicing stage when changes become difficult 

and expensive. Developers only make minor changes or fix bugs. 
4. Phaseout – the product enters phaseout stage when the company decides not 

to do any more services and tries to gain benefits from unchanged software as long as 
possible. 

5. Closedown - the product enters closedown stage when the company 
withdraws the product from the market and might direct users to a new product.  

The companies can transfer software product in difference stages of evolution. 
According to the Bennett and Rajlich‘s model [7], each stage demands the ability to perform 
software maintenance tasks differently. This model was used in this thesis to study software 
evolvability in the context that software products were maintained by people who are not the 
original developers to see how software product transfers have an impact on software 
evolvability and trigger software staged changes from one stage to another stage. The 
software that is transferred during evolution stage might require the receiving site developers 
to perform all four types of maintenance, whereas software that is transferred during 
servicing stage might require only minor changes and fixing bugs. 
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Figure 3 Software life cycle stages [7] 
 

The study area of this thesis is in the intersection area of software maintenance and 
global software engineering. In this thesis, the author of this thesis studied transferring 
software product from original site to receiving site within one company from the receiving 
site’s perspective, which could be compared with maintenance of software systems 
performed by developers, who are not the original developers. The researches that focus in 
this area are still immature. There are some researches that focus in software maintenance in 
offshore context, but the collaboration takes place between the company and vendor [25]–
[27]. There exist the researches related directly to transfer of software product, but they were 
performed from original site’s perspective [1]–[3], [10], [11]. The studies that focus 
explicitly on the receiving site’s perspective appear to be limited. 
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3 RESEARCH DESIGN 
This section states the main aim of this thesis, the objectives which were derived from 

the main aim, followed by the research questions, and the research methodology that was 
used in this thesis to answer the research questions in order to fulfill the main aim and the 
objectives. 

3.1 Aim and Objectives 
The aim of this thesis is to identify recommendations for transferring software products 

for further maintenance from receiving site’s perspective. In order to fulfill this aim, the 
following objectives are outlined. 

 
• To understand the staged model for the software life cycle 
• To understand the differences of software transfer type 
• To understand how software transfers impact software evolvability 
• To identify the challenges at the receiving sites after transfers 
• To provide recommendations from receiving sites’ perspective that should be 

taken into consideration when planning to transfer a product 
 

Since companies faced challenges during the transfer and even consequences after the 
transfer. In this thesis, the challenges, issues, or problems that are related to maintaining 
transferred software products and the factors that trigger changes from one product 
maintainability stage to another are collected. The recommendations that can serve as 
guidelines to overcome the identified challenges and identified factors are proposed. This 
thesis is mainly focused on technical aspects, i. e. it concentrates on the recommendations 
that help developers at the receiving site to support or maintain the software after the 
transfer. 

3.2 Research Questions 
The research questions for this thesis focus on collecting recommendations from 

receiving site’s perspective for future transfer projects. In particular, the main research 
questions were as follows: 

RQ1. What are the challenges for the receiving sites in maintaining transferred 
software products? 

RQ2. What are the factors that trigger changes from one product maintenance 
stage to another (higher or lower) stage? 

RQ3. What are the recommendations from receiving site’s perspective that should 
be taken into consideration when planning to transfer a software product? 

3.3 Research Methodology 
The research methods that were used to answer all research questions in this thesis are 

literature review and case study. Literature review was performed in order to define 
theoretical framework which was used as a guide to conduct case study which would further 
be conducted to explore the nature of software product transfers from receiving site’s 
perspective. 

3.3.1 Literature review method 
There are several ways to conduct the literature review. It could be done by using well- 

defined search strings in databases or snowballing from reference lists of the identified 
articles. Kitchenham and Charters who proposed a systematic literature review (SLR) 
approach recommended starting with systematic searches in databases and using snowballing 
as a complement to identify additional relevant articles [27]. Webster and Watson 
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recommended using snowballing as a primary method by starting from a set of papers and 
performing both backward snowballing and forward snowballing [28]. 

There are certain researches which compared effectiveness and efficiency of search 
methods. Greenhalgh and Peacock compared several search methods and concluded that 
snowballing is an important method that provides high quality sources [29]. Jalali and 
Wohlin [30] compared database searches with snowball sampling by performing first step of 
systematic review with these two different search strategies and found the differences in the 
included papers, but the conclusions in both approaches are quite similar. From their 
experience, a search string requires more time and produces more irrelevant papers than 
snowballing. Additionally, they recommended applying both backward and forward 
snowballing. 

In this study, snowballing was chosen as a literature review method to find the relevant 
articles in order to construct a theoretical framework. Defining a theoretical framework not 
only makes the context of the case study clear, but also helps the author of this thesis 
perform the research and review its results [12]. As seen in Figure 4, literature review was 
conducted by first selecting a basic source, then tracing the list of references for other 
relevant sources, and finally analyzing and synthesizing the literature to form the theoretical 
framework. 

3.3.1.1 Select a basic source  
First step was to identify the relevant articles in the leading journals and the conference 

proceedings to get a basic source. As a result of this step, the author of this thesis got 5 
articles as a starting set of papers. 

3.3.1.2 Trace the list of references 
This step was to perform snowballing to accumulate knowledge. While tracing the list of 

references, the author of this thesis reviewed the articles by looking at the title of the articles 
and used judgments to decide whether to include the articles to the study further. However, 
in some cases, the author of this thesis judged the articles based on their abstracts. This step 
was broken down into three sub-steps. Firstly, the author of this thesis performed backward 
snowballing by reviewing the citations of a basic source in order to find challenges in 
maintaining transferred software products, factors that trigger changes from one product 
maintenance stage to another (higher or lower) stage, and recommendations to mitigate 
challenges and mitigate stage changes from higher to lower. 14 articles were judged to be 
relevant in the first iteration and 11 more articles were judged to be relevant in the second 
iteration. Then, forward snowballing was performed to identify articles citing a basic source 
in the first step. 4 more articles were judged to be relevant from forward snowballing. 
Tracing the list of references was stopped when new challenges, factors, and 
recommendations were not found. 

3.3.1.3 Analyze and synthesize the findings 
The selected articles were analyzed and synthesized to form the theoretical framework. 

The findings and key concepts found from these articles were grouped and presented as 
categories under two topics as follows: 

1. Challenges in maintaining transferred software products 
2. Factors that trigger changes from one product maintenance stage to another 

(higher or lower) stage 
During analysis and synthesis, the three sub-steps were done. Firstly, similar challenges 

or factors that were found from literature review were grouped under the same category. The 
challenges and factors that could not be grouped were assigned to 'unclassified’ category. 
Secondly, the unclassified challenges and factors were analyzed to explore new themes. 
Finally, new categories that emerged were added to the list. 
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Figure 4 Main steps of forming the theoretical framework 
 

3.3.2 Empirical Case Study 
There are five main research methods for conducting research: experiment, survey, 

archival analysis, history, and case study. Each method has its own advantages and 
disadvantages [31]. According to Yin [31], to choose the research method, this study applied 
three criteria as follows 

1. Types of research question 
Experiment, history, and case study are suitable for “how” or “why” questions, whereas 

survey and archival analysis are preferred for “who”, “what”, “where”, “how many”, or 
“how much”. 

However, “what” question could be considered in two forms. If “what” question is an 
exploratory question, those five methods can be used. If “what” question is a form of “how 
many” or “how much”, survey and archival analysis methods are suitable. 

In this study, all research questions are "what" questions. However, these questions were 
not designed to enumerate. They were designed for conducting an exploratory study. Hence, 
survey and archival analysis methods were not chosen. 

2. The control the researcher has over events 
After applying the first criterion, only experiment, history, and case study methods are 

the preferred methods for this study. Then, the second criterion was applied for a further 
distinction among these three methods. 

The experiment method is suitable for the events that researcher can control behavior. It 
was not chosen because, in this study, the author of this thesis studied the real-life context 
and had no control over the events. 
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3. The degree of focus on contemporary phenomena 
After applying the second criterion, only history and case study methods are the 

preferred methods for this study. Then, the third criterion was applied for a further 
distinction between these two methods. 

Actually, both history and case study methods can be done to investigate contemporary 
events. However, history method was not chosen because it is dealing with the "dead" past. 
In addition, it does not support some sources of evidence such as direct observation and 
interview.  

The next subsection describes the elements of the case study design. 

3.3.2.1 The cases and units of analysis 
According to Yin [31], there are four types of designs for case studies: single-case 

(holistic) designs, single-case (embedded) designs, multiple-case (holistic) designs, multiple-
case (embedded) designs. 

This study is a holistic multiple-case study, in which the author of this thesis studies one 
phenomenon in several projects in several companies. The contexts of the study are 
companies and the cases of the study are transferred software products, and the units of 
analysis are abilities of the receiving site’s developer to maintain and evolve the system.  

3.3.2.2 Case Selection 
The author of this thesis used convenience sampling strategy to choose the cases in the 

study context. In the beginning, the companies and software products were selected based on 
existing relationships with the author of this thesis and availability. Then, the replication 
logic was applied. The later products were carefully selected in order to predict similar 
results. The number of cases was decided during the study. The author of this thesis decided 
not to find any more cases to study when no new information or viewpoints found from the 
cases. 

The companies are given pseudonyms Alpha, Beta, and Gamma to maintain the 
anonymity.  

Alpha is an international software development company headquartered in the United 
Kingdom. The company was established in Bangkok to be the center of development and 
maintenance of a broad range of applications.  

Beta is an international resource and energy company headquartered in the United 
States. Its IT department spreads around the world. Currently, there are almost 400 
employees in IT department in Bangkok. 

Gamma is an international software development company headquartered in the United 
States. Gamma offers a full range of solutions, covering investment management and 
accounting, business process management and workflow and trading solutions. Presently, the 
company has nearly 700 employees working in Bangkok offshore center. 

Similar to the company names, in order to preserve confidentiality, the software products 
are referred to by fictitious names A, B, C, D, E, F, G, H, I, and J. Figure 5 presents the 
contexts, cases, and units of analysis of this study. 
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Figure 5 The contexts, cases, and units of analysis 

 

3.3.2.3 Data Sources 
As seen in Table 1, data sources are 9 developers from three companies who were 

involved in 10 transferred projects. Each developer takes care of each software product 
except for one developer that takes care of two software products. The developer 6 worked 
in Alpha company and involved in transferring product F from United States. Then, he/she 
resigned from Alpha company and joined Gamma company. The developer 6 involved in 
transferring product J from Australia when he/she worked with Gamma company. 

The software products were transferred from several countries. Five software products 
were transferred from United States. Two software products were transferred from Australia. 
Each of the other 3 software products was transferred from Switzerland, England, and 
Hungary. 
 
Company Transferred Software Product Developer Country of Origin 
Alpha Product A Developer 1 United States 
Alpha Product B Developer 2 United States 
Alpha Product C Developer 3 United States 
Alpha Product D Developer 4 Switzerland 
Alpha Product E Developer 5 England 
Alpha Product F Developer 6 United States 
Beta Product G Developer 7 Australia 
Beta Product H Developer 8 Hungary 
Beta Product I Developer 9 United States 
Gamma Product J Developer 6 Australia 

 
Table 1 Data sources 

To increase the quality and precision of the research, the data triangulation was 
considered, when the author of this thesis designed the case study. Data triangulation is to 
collect the same data from multiple data sources or multiple of types of data source in order 
to provide a broader picture and limit the effects of interpretation of single data source [12]. 
In this study, the initial plan was to find two or more developers from the same transferred 
projects. Unfortunately, due to unavailability of developers, it was not possible to collect the 
data from different developers from the same transferred projects. 

3.3.2.4 Methods of Data Collection 
To collect the data, at first the author of this thesis planned to interview developers and 

also collect data from documents in order to conduct triangulation to validate the findings, 
but it was impossible to follow the plan because all documents were company’s confidential. 
Then, the interview was the only method to collect the data. 
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The author of this thesis conducted 10 interviews individually in Thai via telephone 
about one hour in length. The dialogue between the author of this thesis and the interviewees 
was a semi-structured interview with a mix of open and closed questions which allow 
interviewees to report what they had observed and experienced. 

The interviews were guided by a set of interview questions, not as a verbatim script, 
based on the research questions and theoretical framework. The interview questions were 
asked in the same sequence in each interview. In order to avoid any pre-judgment bias, the 
interview questions were not provided to the interviewees in advance.  

The list of interview questions can be viewed in Appendix A: Interview Questions. The 
interview topics included 

• product characteristics 
• sending resource characteristics 
• receiving resource characteristics 
• problems or challenges during transfer 
• problems or challenges after transfer 
• training approaches 

After the interview sessions, the recorded interviews were transcribed into texts in order 
to be analyzed. 

3.3.2.5 Methods of Data Analysis 
The theoretical framework from literature review was used as a preliminary framework 

prior to analysis which was updated and regrouped based on new contents from the 
interviews. 

Data analysis was performed in two steps. The first step was to read through all the 
transcribed interviews to obtain general ideas. Then, the next step was detailed analysis with 
a coding process. Strauss and Corbin’s  open coding and axial coding techniques were used 
for data analysis [32]. Open coding was used to label expressions or opinions from the 
interviews and identify codes and categories related to software product transfers. Axial 
coding was then used to make connections between these categories. 

Data collection and analysis were done in parallel as presented in Figure 6. During the 
process, as new findings were found and categories emerged, in order to confirm and extend 
evolving list of categories, the interview questions were constantly updated and the earlier 
interviewees were asked additional questions via email or phone to elicit additional 
information. Finally, conclusion was drawn from codes and categories. 

In this study, the list of interview questions was changed. 4 more questions were added 
to the list during data collection and analysis. 18 codes and 8 categories were emerged.  
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Figure 6 Main steps of data collection and analysis 

3.3.2.6 Threats to Validity  
During the design of the study, it is important to consider the threats to validity in order 

to take actions to remove or at least minimize them which results in increasing the validity of 
the findings. 

Yin has addressed threats to validity for case studies in [31] and Wohlin et al. have 
addressed them in a software engineering context in [33]. Both categorized threats to validity 
into four types: construct validity, internal validity, external validity, and reliability (or 
conclusion validity). Construct validity is about identifying an operational set of measures 
for the concepts being studied. Internal validity is to establish a causal relationship for 
explanatory or causal studies only. External validity is about to determine the context that a 
study’s findings can be generalized. Finally, reliability is about the repetition or replication 
of the study, i.e. the same result would be found when repeating the study [31], [33]. 

As described in Section 1.2 Study Type, this study is an exploratory study, so internal 
validity is not considered. This section presents both the identified threats, which are relevant 
for this study, and also corresponding taken actions. 

 
Construct Validity 

• Correct data interview: The interviewee may misunderstand the interview questions 
or the interviewer may misinterpret the interviewees’ answers. In order to reduce 
these threats, several actions have been taken. Firstly, when a set of interview 
questions was formulated, it was piloted in a first set of interviewees to ensure that 
the questions are understandable for the interviewees. Secondly, the transcripts of 
interviews were developed immediately right after the interview in order to reduce 
the risk of neglecting some parts of the interview unintentionally. Finally, all 
interviews were recorded, so the author of this thesis could listen to the interview 
again if some parts were not clear. Another threat is the interviews were conducted 
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in native language which is Thai language. To reduce this threat, the English 
transcripts were sent back to some interviewees to prevent potential loss in 
translation. 
 

• Handling anonymous: The interviewees may be afraid to give responses. In order to 
avoid this threat, the interviewees were informed that the company and product 
information including the interviewees’ responses will be handled confidentially. 
 

• Incomplete data interview:  The units of study are finished transfer projects. The 
interviewee may forget or miss the important issues that happened during the 
transfer, and also in the early days after the transfer. To reduce this threat, the 
interview questions were designed to allow the interviewees to recall the situation at 
that time. 
 

• Reactive bias: This threat is about the presence of the researcher influencing the 
results of the study. The risk is perceived as a low risk because the author of this 
thesis has existing relationships (or indirect relationships) with the interviewees and 
is not viewed as a stranger. Furthermore, since the author of this thesis is 
independent of the companies for which the interviewees work, the impact of the 
interview on their career is deemed nil. 

 
External Validity 

• Cases: The major threat to external validity in this study is data of only 10 transfer 
cases was collected as part of a multiple-case study. All cases are the transfer cases 
that transfer software products to only one country, Thailand. To gain a broader 
representation of receiving site’s perspective on this topic, more interviewees and 
companies need to be included in the study. However, to reduce this threat, the 
replication logic was used to select the cases. Moreover, the context of the transfer 
cases was described in detail, which could help with supporting the generalization. 
 
 

Reliability 
• Operational steps: In order to reduce biases and allow other researchers to repeat the 

case study, when collecting data in this study, the interview steps were done as 
operational as possible. The set of interview questions was developed and asked in 
the same sequence in each interview. 

• Data interpretation: when conducting the analysis, it is possible that the background 
of the author of this thesis influences the results of the study. To minimize this 
threat, the results of the analysis were reviewed by the supervisor of this thesis. 
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4 RESEARCH RESULTS 
The main objective in this chapter is to provide results of the study. It starts with 

illustrating an overview of case study and detail of each software product transfer followed 
by an outcome from the literature review and case study. 

4.1 How software product transfers were performed 
An overview of case study and a detailed description of each transferred software 

product are presented in this section. 
Table 2 shows how the software products were transferred, duration in which they were 

supported by Bangkok team, the number of developers involved, and their maintenance 
stages. 

The author of this thesis collected data, from 9 interviewees from three companies, about 
10 transferred software products, six of which are from Alpha company, three of which are 
from Beta company, and one of which is from Gamma company. 

In terms of transfer type, all types of transfer occurred. Full transfer was carried out on 
two products. Gradual transfer was implemented for four products whereas partial transfer 
was executed for four products.  

During the data collection period, some products were supported by Bangkok team for a 
few years while some products were supported for several years. 

The number of developers involved in each product varies greatly from product to 
product ranging from one to 50 people. For almost all of the products, the number of 
developers before transfer was fewer than the number of developers after transfer. 

In terms of maintenance stage, almost all of the products were transferred when they 
were in evolution stage. Only three products were transferred when in servicing stage. After 
supported by Bangkok team for a while, six products still stay in the same stage while four 
products entered closedown stage. 

The detail of each transferred software product is described in the next subsections. 
 

Company Transferred 
Software 
Product 

Transfer 
Type 

Supported 
by 
Bangkok 
Team 
(years) 

Number of 
Developers 
Involved 
Before 
Transfer 

Maintenance 
Stage Before 
Transfer 

Number of 
Developers 
Involved 
After 
Transfer 

Current 
Maintenance 
Stage 

Alpha Product A Full 1.5 3 Servicing 4 Closedown 
Alpha Product B Partial 10 3 Evolution 6 Evolution 
Alpha Product C Gradual 4-5 - Evolution 13 Closedown 
Alpha Product D Gradual 5 30-40 Evolution 50 Closedown 
Alpha Product E Gradual 10 10 Evolution 13-14 Evolution 
Alpha Product F Gradual 6 8 Evolution 12 Evolution 
Beta Product G Full 2 3 Servicing 3 Closedown 
Beta Product H Partial 2 5 Servicing 4 Servicing 
Beta Product I Full 6 1 Evolution 1 Evolution 
Gamma Product J Partial 4 20-30 Evolution 40-50 Evolution 

 
Table 2 Overview of Case Study 

4.1.1.1 Product A 
System Information: Product A was a value-added system that the company implemented 
in order to provide real-time information which helped customers analyze data. It was 
implemented by Visual Studio C++ and COM object and depended on other products 
because it used data from other products for analytic calculations.  
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Compared to other products in the company, the size of this product was medium. There 
were other products that were bigger, more complex, and demanding more developers than 
product A. 

Before transfer, the product was quite stable. It was used for a while and bugs had been 
fixed. However, sometimes when both developers at sending site and receiving site made 
changes to the product, new bugs were introduced. 

During the transfer period, the product was in servicing stage in which only minor 
changes and bug fixes were done. 

 
Transfer Process: This transfer was a full transfer [4], i.e. all product entities were relocated 
to Bangkok after transfer. The process for the transfer was well established. The transfer 
period lasted for 5 months. 

During transfer period, product documents such as architecture system design, database 
schema design, and test specifications were provided. The trainers were not the original 
developers, but they had worked with product A for 2-3 years and had good knowledge of 
the product. They had willingness to transfer because they did not lose their jobs. After 
transfer, they moved to another project. At the beginning, the trainers used blackboard to 
draw diagrams to explain the concept of the product, then, sat beside and walked through 
source code together. 

In this transfer, there was a transition manager from Bangkok who was responsible for 
managing transition from this sending site to Bangkok. Because he knew development 
manager and test manager at the sending site, the transfer was performed smoothly. 
 
Situation after transfer: In early days, when an issue was raised, it took a long time to 
solve since the interviewee was not familiar with the product enough. However, almost all of 
the issues were not urgent. Besides, this system had another back-up system which could run 
immediately when this system was down. Time zone difference was not a problem even if 
the customers were from around the world. 

However, product A was maintained by developers in Bangkok for only one and a half 
year. Then, another new product which was developed by English developers was 
transferred to Bangkok. Compared to product A, the new product was simpler and better for 
performing analytics, but it did not deliver all the features that product A provided. Bangkok 
team modified the new product to support the features that were missing. Currently, product 
A was obsolete and replaced by the new product. 
 
Challenges: During the transfer, language was one of the barriers because the interviewee 
was a fresh graduate developer and was not so good in English.  

Technical knowledge was another challenge because the interviewee did not have 
experience with technologies used in product A before. 

Besides, the interviewee did not have knowledge of the product before the transfer. 
However, there was a training session which was held in Bangkok to exchange information 
among developers in the team before the transfer. 

4.1.1.2 Product B 
System Information: Product B is used to control user permissions. It was implemented by 
Visual studio C++, JavaScript, and UNIX. It is required that this product be installed in order 
to use other company software. 

Before transfer, product B was quite stable because it had been used by customers for 10 
years. The transfer was not complicated because the product was well designed. The layer of 
the product was separated obviously. User Interface was the only part that was transferred 
from the sending site to Bangkok. In the beginning, this product ran on UNIX operating 
system. Two years before the transfer, the new version of the product was just released and it 
ran on Windows operating system. During the transfer, the product was in evolution stage. 
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Transfer Process: This transfer was a partial transfer [4], i.e. only some entities of the 
product were transferred to Bangkok, leaving some other entities maintained by developers 
at sending site. The transfer period lasted for 3 months. The transfer process was not well 
established. Only rough schedule was provided. During transfer period, user manual was the 
only documentation about the product that was provided to the interviewee. However, the 
trainers had good knowledge of the product. They also had good willingness to transfer, even 
if they lost their jobs, because the company offered attractive severance packages. 

The trainers provided knowledge of product for one and a half months. After that, they 
used on-the-job training as a training approach, i.e. the trainers assigned issues to the 
interviewee to solve. Fortunately, the number of issues was quite high, so the interviewee 
had many chances to learn. 
 
Situation after transfer: The upgrade of operating system from UNIX to Windows caused 
many defects in user interface part and remained high because the sending site‘s developers 
were not willing to fix those small defects. After the transfer, the number of defects 
decreased because the Bangkok team had service mind.  

After transfer, developers in Bangkok had done only minor changes for 3-4 years. Then, 
there was a major change, which transformed the product from a Windows-based application 
to a web-based application. Bangkok team has been providing support and maintenance for 
the product until now. Currently, the product is still in evolution stage. 
 
Challenges: Before the transfer, the interviewee did not have knowledge of the product. 
There were only two documents about the product - user document and API document - 
provided to the interviewee for preparation. 

During the transfer, language difference was always a major problem, whereas cultural 
difference was minor since it caused clashes seldom. 

To this day, the developers at the receiving site still need support from the developers at 
the sending site, because, as a partial transfer, the developers at the receiving site got to learn 
only relevant parts of the product. The core part of the product is still maintained by the 
developers at the sending site. 

Time zone difference has been another challenge, because there is no overlapping 
working hour between sending site and receiving site. 

4.1.1.3 Product C 
System Information: Product C was a product that supported data monitoring. It was 
composed of three subsystems: backend, frontend web service, and frontend browser. This 
product depended on other products by receiving input data from those products. If the data 
format from other products changed, this product’s programs would need to be changed in 
order to receive data correctly.  

The interviewee was responsible for frontend browser subsystem, which used java applet 
technology. The knowledge of the product was not documented. User manual was the only 
document of this product that was provided to the interviewee. During the transfer period, 
the product was in servicing stage in which only minor changes and bug fixes were done. 
 
Transfer Process: This transfer was a gradual transfer [4], i.e. all entities of the product 
were planned to be transferred, in steps, from the sending site to Bangkok. The transfer 
period lasted for 6 months. The mission of the transfer was to release a new version by 
developers from Bangkok. 

During the transfer period, there was only one sending site’s developer left for each 
subsystem. The trainers were the developers who were planned to move to other projects 
after the transfer. The rest of the team already left the company before the transfer. The 
trainers transferred knowledge of product, then, assigned issues to the interviewee to solve. 
They were available to provide support and answer the questions all the time. 
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Situation after transfer: The team in Bangkok had supported this product after the transfer 
for 4-5 years. Then, a prototype of the new version of the product was developed. User 
interface was planned to use Flash and JavaScript technologies. Finally, the subsystem that 
the interviewee supported was replaced by a new product, which employed new 
technologies. 
 
Challenges:  The trainers did not have knowledge in some parts of the product, because they 
were not the original developers.  

The interviewee did not have both product knowledge and domain knowledge. Even if 
there was a training organized for two months in Bangkok before the transfer, it did not help 
much.  

In terms of technologies, the interviewee had experiences and intermediate expertise. 
From the interviewee’s point of view, the subsystem was quite complex and the source code 
was difficult to understand. The architecture of the product was not designed well at the 
beginning and it caused problems during maintenance phase. Sometimes, the product was 
changed to support new requirements without considering the impact on product’s 
performance. 

During the transfer, language difference always challenged the interviewee, while 
cultural difference caused small arguments sometimes. 

The high expectation – to continue developing the product after transfer – set for the 
interviewee caused him/her stress and unhappiness. Moreover, the relationship among 
receiving site’s developers was not good because of personal conflict. The interviewee 
believed that unity and great teamwork could help overcome these challenges. 

4.1.1.4 Product D 
System Information: Product D was a web application which provided many types of 
financial data in both real time and delayed data feeds. It was implemented by C#. The 
product was quite complex because it had about 100 components and all components 
depended on one another. There were about 50 developers looking after this product. The 
product was not stable, even if it had been used for 3-4 years before the transfer. During the 
transfer, the product was in evolution stage. The interviewee was responsible for 10 
components.  
  
Transfer Process: This transfer was a gradual transfer [4], i.e. all entities of the product 
were planned to be transferred, in steps, from the sending site to Bangkok. The transfer 
period lasted for 5 months. 

The trainers only briefed background and functionality of each component. Then, they 
assigned the issues to the interviewee. The interviewee needed to dig down to the code level 
by himself/herself. 
 
Situation after transfer: About 20 developers from Bangkok were sent to the sending site. 
After the transfer, the company hired 30 more developers to take care of this product.  

Three months after the transfer, the company had announced its intention to keep only 
one product and shut down other products, including product D, with similar functionality. 
However, it took time to direct users to a new system, so product D was maintained by 
developers in Bangkok for five years. 
 
Challenges: Before the transfer, some components saw their developers leave the company. 
That resulted in the lack of trainers for those components. The interviewee had to learn and 
find the source code’s location by himself/herself. Moreover, the latest version of the source 
code of some components disappeared from development system. 

In addition, for those components that still had original developers, the trainers were not 
willing to transfer knowledge and were not friendly because they did not trust the ability of 
receiving site’s developers. After the transfer, some of the trainers lost their jobs, while some 
of them moved to other projects. 
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In terms of technical knowledge, the interviewee had several years of experiences in 
Java, but he/she did not have experiences in C# before. 

Another challenge is language difference. However, the interviewee tried to ensure that 
there would be no misunderstanding by recapitulating what he/she learned. 

4.1.1.5 Product E 
System Information: Product E is a web-based foreign exchange trading application which 
has been used by customers around the world. It had been originally developed by a local 
company for three years before it was taken over. Core servers and UI components were the 
only parts that were transferred from the sending site to Bangkok. 

Compared to other products of the company, product E is large and complex, but it is 
quite mature, flexible, and easy to maintain. This product also connects to other products. 
During the transfer, the product was in evolution stage. 
 
Transfer Process: This transfer was a gradual transfer [4], i.e. all entities of the product 
were planned to be transferred, in steps, from the sending site to Bangkok. The transfer 
period lasted for 5 months. The company had a plan to transfer the development team to 
Bangkok in order to centralize the development center as well as reduce development cost. 

The receiving site team made up of developers who had technical knowledge required by 
the product.  

The trainers were the developers who originally built the product and they would be 
moved to another project after the transfer. During the transfer, the training sessions were 
organized only twice a week. Each session lasted about two hours. Product documents were 
provided. However, the system architecture was not explained properly. The major training 
approach was learning through reflection on doing. 

The process of the transfer was well established.  The mission of this transfer was to 
release a new version of the product by developers from Bangkok in order to make sure that 
the Bangkok team can provide support after the transfer. 

 
Situation after transfer: About 15 developers from Bangkok were sent to the sending site. 
After the transfer, the company hired 15 more developers to take care of this product. The 
former group of developers had responsibilities for feature enhancements and bug fixing as 
well as training the latter group of developers. 

The Bangkok team has been providing support and maintenance for the product until 
now. As time passes, the number of developers has decreased to 13-14 developers. 
Currently, the product is still in evolution stage. 

 
Challenges: The interviewee had basic domain knowledge, but did not have product 
knowledge such as product features and functionality. 

Training approach and working style were far from what the interviewee expected. The 
product concept was not explained in detail, and the trainers used trial and error as the 
training approach which frustrated the interviewee. 

During the transfer, language difference always challenged the interviewee. Moreover, 
working as a team was also another challenge. Even though the team consisted of high 
caliber developers, the team lacked of good communication resulting in poor relationship. 

After the transfer, time zone difference became another challenge because customer 
support team and product manager are still at the sending site.  

4.1.1.6 Product F 
System Information: Product F is a deployment solution that receives the data from 
satellite. It was implemented by C++ for core engine part and Java (Web Service and 
Servlet) for user interface part. This product was quite mature, because it had been used by 
customers for about 10 years. Before the transfer, the new version of the product just 
launched.  
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During the transfer, product documents such as system design, user manual, and test 
specifications were provided. The product was still in evolution stage. 
 
Transfer Process: This transfer was a gradual transfer [4], i.e. all entities of the product 
were planned to be transferred, in steps, from the sending site to Bangkok. The transfer 
period lasted for 3 months. 

The trainers were the developers who originally developed the system. They had good 
knowledge of the product. Even if they were going to lose their jobs, they had 
professionalism and willingness to cooperate with the receiving site’s developers. However, 
they only organized two training sessions to brief an overview of the product. On the job 
training was the main training approach.  

The process for the transfer was well planned, but the plan was changed by ad-hoc 
requests from customers. 

 
Situation after transfer: After transfer, there were some minor changes going on for 2 
years. Then, a major change was released by Bangkok team. This product has been 
maintained by Bangkok team until now. 
 
Challenges: The interviewee had basic technical knowledge used in product F, but he/she 
did not have product knowledge. However, before the transfer, the company organized 
training sessions to provide fundamental product knowledge. 

During the transfer, language, especially the trainers’ accents, was a barrier for the 
interviewee.  

After the transfer, the interviewee felt stressful and was not confident to provide support. 
However, having helping teammates relieved stress. 

The trainers still provided support after the transfer, but it took time to get responses due 
to time zone difference. 

4.1.1.7 Product G 
System Information: Product G, which was implemented by PowerBuilder, was used to 
transport retail transactional data to head office and interface data with SAP system. This 
product was originally developed at sending site and it had been used for more than 10 years 
before the transfer. 

During the transfer period, some product documents were provided, but they were not 
detailed. The product was in servicing stage in which the sending site’s developers tried not 
to enhance the product. 
 
Transfer Process: This transfer was a full transfer [4], i.e. all product entities were relocated 
to Bangkok after transfer. Before the transfer, the trainers organized training sessions to 
provide knowledge of the product once or twice a week for one month via teleconference. 
The transfer period lasted for 2 months at the sending site. However, the knowledge of some 
parts of the product was not covered during the transfer.  

The trainers were the developers who had worked with this product at least for four 
years. They had good knowledge of the product and also had willingness to transfer. They 
were planned to move to other projects after the transfer. 

The trainers employed the top-down approach as a training approach. They explained the 
overview of the entire product first, and then went down to the detail.  

 
Situation after transfer: The product was transferred from sending site to Bangkok and was 
maintained by developers in Bangkok for two years. Then, the company sold the business 
and also product G to another company. The developers in Bangkok were responsible for 
transferring the product to that company. 
 
Challenges: In the beginning after the transfer, there was only one machine at the receiving 
site that the development environment was set up properly with the required software, 
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PowerBuilder. It took the company’s procurement department about one month to purchase 
software’s additional license during which the interviewee was worried, because the 
interviewee could not work on his/her machine.  

Since the product was quite old and difficult to change. Moreover, the receiving site’s 
developers were not familiar with the product. Thus, it took time to modify the product and 
sometimes introduced new bugs as a consequence. 

Some parts of the system were not trained during the transfer period and some issues 
also rarely happened, so after the transfer, the interviewee still needed support from the 
trainers. Even if the trainers were moved to another project, they provided good support. 

In addition, time zone difference has been another challenge, because business users who 
were still at the sending site expected the receiving site’s developers to support them during 
their working hours. 

4.1.1.8 Product H 
System Information: Product H is a web-based application that supports stock management 
and account reconciliation, which is used globally. It was implemented by VB, ASP, 
ASP.net, and SQL Server 2005. This product had been used for 10 years before the transfer. 
It was originally developed by a vendor and the company bought and maintained it for four 
years before the transfer. The product was not stable. Before the transition, it was in 
servicing stage.  
 
Transfer Process: This transfer was a partial transfer [4], i.e. only some entities of the 
product were transferred to Bangkok, leaving some other entities maintained by developers 
at sending site. The transfer was carried out in 1.5 months by face to face and teleconference.  

The receiving site’s developers had provided support product H for Asian Pacific region. 
Because some entities were moved to Bangkok before the transfer, the receiving site’s 
developers had experience with this product for a while. This transfer was to transfer specific 
features, which were more complex than those of Asia Pacific region, to support Europe 
region to Bangkok.  

The trainers were competent and had willingness to transfer. They were asked to prepare 
training materials before the transfer. After the transfer, they were moved to another project. 

The transfer process was well established. The topics that needed to be covered were 
listed. The trainers used the materials that they prepared to demonstrate the product, and also 
dug down into the database. Each table and store procedure was explained in detail. Solved 
issues were used as examples. 
 
Situation after transfer: Currently, only minor changes were implemented to support 
business needs. The product is still in servicing stage.  
 
Challenges: The major challenge was the management team did not trust in Bangkok team. 
They were worried and were not confident that Bangkok team would be able to provide 
support. 

Time zone difference was another challenge. Even if the trainers still provided support 
after the transfer, it took time to get responses. 

 

4.1.1.9 Product I 
System Information: Product I is an internal web-based application, which keep records of 
the software available for used in the company. It is developed in ASP programming 
language. This product had been used globally for 3-4 years before the transfer. The product 
architecture is not complex, but the source code is not easy to understand. The product 
documents provided were outdated. During the transfer, the product was still in evolution 
stage. 
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Transfer Process: This transfer was a full transfer [4], i.e. all product entities were relocated 
to Bangkok after the transfer. Before the transfer, the trainers organized training sessions to 
provide knowledge of the product twice a week for one month via teleconference. The 
transfer lasted for half a month at the sending site. 

The trainers were competent and had willingness to transfer, even if they lost their jobs 
after the transfer. The transfer process was well established. The topics that needed to be 
covered were listed. 

During the transfer, the trainers briefed the interviewee an overview of the product and 
assigned some tasks to him/her. Work shadowing -- one developer follows another to learn 
or gain knowledge of a particular work role for a period of time -- was one of the training 
approaches. 
 
Situation after transfer: Currently, both major and minor changes have been implemented 
to support business needs. The product is still in evolution stage. 
 
Challenges: The interviewee had neither technical knowledge nor product knowledge before 
the transfer. 

Language difference was a major challenge, especially during teleconference calls, 
because the interviewee was a fresh graduate developer and had no work experience. 

Time zone difference was another challenge because there is no overlapping working 
hour between sending site and receiving site. Before the transfer, the interviewee had to stay 
up late to have teleconference calls with people at the sending site. Besides, after the 
transfer, time zone difference remains a challenge because business users are at the sending 
site. 

In addition, there were no teammates. The interviewee was the only one who worked 
with this product. 

4.1.1.10 Product J 
System Information: Product J is a banking application that allows customers to manage 
their portfolios. It had been originally developed by a local company for five years before it 
was taken over. It was implemented by Java. There was only one customer -- a bank in the 
United Kingdom. The product was very huge and complex and the product documents that 
were provided were outdated.  During the transfer period, the product was in evolution stage. 
 
Transfer Process: This transfer was a partial transfer [4], i.e. only some entities of the 
product were transferred to Bangkok, leaving some other entities maintained by developers 
at sending site. The plan for the transfer was not well established and the goal for transfer 
also was not clear. 

In the beginning, the company had a plan to transfer certain entities to Bangkok. Then, 
during the transfer, the plan was changed to transfer all entities to Bangkok. The full product 
relocation happened unexpectedly. 

The transfer period was three months long. During the transfer, there was no training 
session. The sending site’s developers only briefed the overview of the system for one day 
and a half. Then, developers from both sending site and receiving site worked together. 
 
Situation after transfer: After the transfer, the company desired to release new versions 
that required knowledge of other entities of the product, the receiving site’s developers could 
not deliver them because they did not have enough product knowledge. They were sent to 
the sending site two more times to transfer the product knowledge. Each time was three 
months long. Actually, the company wanted to prolong the transfer period, but the receiving 
site’s developers could not stay longer due to visa problem. 

After the receiving site’s developers were sent to the sending site three times, the 
sending site was closed and the receiving site’s developers have provided support and 
maintenance the product until now. 
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Challenges: The interviewee had technical knowledge used in product J, but he/she did not 
have product knowledge. 

Since the transfer goal was not clear, during the transfer, the interviewee did not know 
what to learn, and after the transfer, he/she did not have required knowledge to provide 
support. 

One of the main reasons that the receiving site’s developers had to go back to the 
sending site when the company needed to release new versions was the receiving site’s 
developers did not have business knowledge. The receiving site’s developers learned only 
the parts that they implemented. They were not confident with the rest of the product. 

In addition, during the transfer, language -- especially the trainers’ accents -- was an 
obstacle for the interviewee. 

After the transfer, time zone difference caused the delay for the trainers to provide 
support to receiving site’s developers. 

4.2 Challenges in maintaining transferred software 
products 

From the literature review, the list of challenges in maintaining transferred software 
products was created as a preliminary framework. Then, during data collection and analysis, 
the list of challenges was examined, updated, and regrouped.  

Table 3 represents the summarized list and occurrences of the identified challenges in 
maintaining transferred software products. 

The next subsections describe each challenge in detail and the recommendations based 
on both interviews and literature study that should be applied to mitigate these challenges are 
also presented. 
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Challenges in maintaining 
transferred software product 

Software Transfer Product 
Alpha Beta Gamma 

A B C D E F G H I J 
GSE challenges  

Language difference √ √ √ √ √ √   √ √ 
Cultural difference  √   √  √    
Time zone difference  √   √ √ √ √ √ √ 
Lack of trust    √    √   

Receiving resource capabilities  
Lack of technical knowledge √   √   √  √  
Lack of product knowledge √ √ √ √ √ √ √ √ √ √ 

Product characteristics  
Code complexity   √ √    √ √  
Architecture complexity   √ √ √  √ √  √ 

Knowledge transfer  
Lack of product 
documentation 

 √ √ √   √ √ √ √ 

Ineffective training approach    √ √ √    √ 
Sending resource characteristics  

Incompetent or unavailable 
trainer 

  √ √       

Unwillingness to engage in 
training 

   √       

Development environment 
unreadiness 

      √    

Poor relationship among 
receiving site’s developers 

  √ 
 

 √      

Unclear  goal of transfer          √ 
 

Table 3 Challenges in maintaining transferred software products 
 

4.2.1 GSE challenges 
The first four identified challenges are the common challenges that could be found in 

many global software development projects. However, they are described in a transfer-
specific context. 

4.2.1.1 Language difference 
Language is one of the major challenges when working across the globe. The findings 

from case studies in global software development context show that language difference 
brings confusion and misconception, especially when communicating over the phone or 
teleconference[34], [35]. It also causes difficulty in communication among team members, 
which results in longer project duration and bigger costs [36]. 

In this study, a transfer-specific context, eight out of ten interviews faced the language 
difficulty. When the interviewees could not understand their trainers, they were stressful and 
worried that they could not fully gather the knowledge, especially the implicit knowledge, 
which they could not learn from books or documents. 

Five of them blamed the trainers’ accents. Three of them were fresh graduates and 
admitted that their English was not good.  
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 “I was a fresh graduate developer. My English at that time was not so good. During the 

transfer period, I worried because I did not know what the trainers were saying. However, 
other developers in my team who have abroad education background helped me by 
explaining what the trainers said.1” (Interviewee from product E) 

 
“I faced the language difficulty because of the trainers’ accents. It was quite difficult for 

me to understand them.” (Interviewee from product F) 
 

Recommendation: Provide English language courses 
Based on: literature review results [9], [37] and interviewees from company Alpha, Beta, 
and Gamma 
Explanation: To minimize this challenge, some companies decide to provide English 
language courses. For instance, US companies offer English language courses in order to 
improve communication [37]. Another example is a Russian software company, which hired 
full-time English teachers to teach their employees [9]. From the empirical study, all three 
companies also provide English language courses to their employees. 
 
Recommendation: Add language skill as one of the criteria when recruiting people 
Based on: interviewees from company Alpha, Beta, and Gamma 
Explanation: From the empirical study, when recruiting people, English communication 
skill is considered. The companies also consider people who have abroad education or have 
work experiences in international environment. 

4.2.1.2 Cultural difference 
Cultural difference leads to diversity in learning process and problem solving method 

[5], [34]–[37] which could create significant impact on the success of offshore projects. It 
affects the way developers interpret and respond to particular circumstances [35], [36], [42], 
[43]. Besides, there is a research concluding that cultural difference affects mentoring, which 
is one of the means to transfer knowledge from experienced people to others [44]. 

In this study, offshore insourcing transfer context, some interviewees identified cultural 
difference as a challenge in maintaining transferred software products because it has impacts 
during the transfer. The behaviors of some trainers made the interviewees feel uncomfortable 
and most of Thai people are considerate. Thus, the interviewees did not dare to ask questions 
even if they did not understand what the trainers said.  

 
“The trainers put on headset all the time and it made me feel I should not disturb them 

when I had some questions.” (Interviewee from product E) 
 
“Sometimes, the trainers shouted at me when he was not satisfied. However, I finally got 

used to it.” (Interviewee from product G) 
 
In addition, the interviewee and the trainer had different attitudes toward customer 

service during the transfer, but the interviewee did not share the opinions. 
 
“During the transfer, there was some conflict of opinion to support customers, but we 

did not argue. For me, the sending team did not have a service mind to support customers. 
However, after the transfer, the sending site respected the decisions from Bangkok team.” 
(Interviewee from product B) 
 
Recommendation: Early cultural awareness training 
Based on: literature review results [1], [2] 

                                                        
1 The quotes here and further are translated into English by the author of this thesis. 
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Explanation: Cultural awareness is considered as an important skill [1], [2], so a cultural 
course has been organized at Ericsson for employees involving in transfer projects. This 
course has been suggested for not only managers but also the whole team because of the 
acknowledged benefits. 
 
Recommendation: Create a pool of liaisons 
Based on: literature review results [37], [45], [46], [48] and interviewees from company 
Alpha and Beta 
Explanation: Liaisons are employees who travel back and forth between sites [37], [46]. 
The liaisons formal role could be technical lead or project manager, while their informal role 
is to bridge cultures and mediate cross-site issues. The process of creating a pool of liaisons 
could start from giving employees assignments at other sites  [45], [47]. Then, after spending 
a considerable amount of time, they become liaisons. From the empirical study, the company 
Alpha and Beta also create a pool of liaisons by giving employees assignments at other sites 
for some period of time. 

4.2.1.3 Time zone difference 
Working across time zones makes it difficult to have effective synchronous 

communication that is convenient to everyone [34], [48]. To accommodate this difference, 
some employees have to be available 24 hours to their teams; however, their personal lives 
are affected [36]. In distributed software development projects, companies tends to minimize 
time zone differences by increasing overlapping work hours, but it is not easy to achieve due 
to national holidays and lunch breaks [35], [37].  

In this study, offshore insourcing transfer context, some interviewees did not face time 
zone difficulty because receiving and sending sites’ developers were co-located during the 
transfers and they did not have to contact people at the sending sites after the transfers, 
especially full transfer, i.e. the trainers moved to other projects or left the company after the 
transfers. 

However, almost all of the interviewees faced this challenge. In some cases, the training 
sessions were organized before the transfers and developers from both sending site and 
receiving site had to find proper time for teleconferences. In other cases, the interviewees 
faced time zone difficulty after the transfers because the sending site developers still 
provided support or the business users were still at the sending sites. 

The major consequence of time zone difference was the delay in problem resolution. The 
interviewees said that it took time to get responses from the other sites. A small issue that 
was easy to resolve might take days over asynchronous communication such as email. In 
addition, the business users still expected the support team to work at the same time as them 
and respond immediately. 

If the sending sites are in Europe or Australia, there are some overlapping working hours 
that the sending sites and Bangkok team could have synchronous communication. The 
situations will be worse if the sending sites are in the United States because there is no 
overlapping working hour and Bangkok team will have to work late in order to increase 
overlapping working hours. 

 
“Time zone difference was another problem because customer support team and product 

manager were still working at the sending site.” (Interviewee from product E) 
 
“There was time zone difference problem because there was no overlapping hour 

between sending team and Bangkok team. The meetings were accommodated by either 
having Bangkok team work late or having the sending site team work early.” (Interviewee 
from product B) 

 
“Since users of the system were working at the sending site, so they expected me to work 

at the same time as them.” (Interviewee from product G) 
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Recommendation: Rotate the time of synchronous communication 
Based on: literature review results [46],	  [49] and interviewees from product B 
Explanation: Increasing the overlapping working hours is an effective solution because it 
encourages synchronous communication. However, usually people who do not work at the 
headquarters are the ones who change their personal lives to make time to work with the 
other teams. To be fair, Carmel claimed that the best solution is to rotate the time of 
synchronous communication so that all teams suffer in roughly equal amounts [46]. 
Motorola also applied “share the pain” concept in which some teams worked late or other 
teams worked early in order to accommodate time [49]. From the empirical study, as seen 
from quote above, interviewee from product B also applied this concept. 
 
Recommendation: Inform customers about the support team’s working hours 
Based on: interviewee from product G 
Explanation: From the empirical study, since the customers of product G were working at 
the sending site, the receiving site’s developers from product G made an announcement to 
their customers who use the products to inform the change of support team’s working hours. 

4.2.1.4 Lack of trust 
In globally distributed development teams, trust is one of the factors to determine 

success or failure of projects [50], [51]. The research findings report that trust among the 
team members is one of the factors that has significant positive impact to the projects [52], 
[53] and  lacking trust negatively affects productivity, quality, information exchange, 
feedback and morale among the team members [50]. However, trust takes time to develop 
and it is a major problem in the beginning of the projects [17], [54].  The missing of face-to-
face meetings, which generally happens in working globally due to the drive to save costs, 
leads to troubled trust [35], [50], [51], [55]. 

In this study, two interviewees encountered lack of trust challenge, but the situations are 
different. The first one is the trainers did not trust in the abilities of the interviewee. As a 
result, they unwillingly transferred knowledge to the interviewee. The second one is the IT 
management team did not trust in the abilities of the interviewee.  

 
 “The trainers did not trust in the abilities of Bangkok team. They were not friendly and 

were not willing to transfer the knowledge. They were knowledgeable, but they briefed me 
only a little. They only assigned me issues to solve” (Interviewee from product D) 

 
“The IT management team did not trust in Bangkok team. They decided to move support 

team to Bangkok because users of this product were moved to Bangkok. They were worried 
and were not confident that Bangkok team would be able to support the product after the 
transfer.” (Interviewee from product H) 

 
Recommendation: Develop cognitive-based trust 
Based on: literature review results [46] 
Explanation: Cognitive-based trust is the trust that people choose whom they will trust by 
evaluating the accumulated knowledge [56]. Providing information on the receiving site 
teams’ professional qualifications to sending site teams, which could be done subtly or 
overtly, could help develop trust quickly [46].  
 

4.2.2 Receiving resource capabilities 
Based on empirical observations of software transfer projects in the offshore insourcing 

context, Šmite and Wohlin provided a risk identification checklist for manager to evaluate 
whether the transfer context is favorable [10]. The competence of receiving resource is one 
of the factors in the checklist that requires attention before, during and after the transfer. 

In this study, the receiving resource capabilities are considered from two perspectives: 
technical knowledge and product knowledge. The author of this thesis found that none of the 
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interviewees were competent in both technical knowledge and product knowledge used in 
the transferred products in which they were involved. 

4.2.2.1 Lack of technical knowledge 
According to Carmel and Tija’s knowledge classification, technical knowledge is the 

skills knowledge (e.g., tools, programming languages, and packages) that has least difficulty 
to transfer. It can be written down and there are many classes offered in most countries[9]. 

In this study, in terms of technical knowledge, there were three cases that developers had 
no experience with programming languages used by the products. There were two cases that 
developers had basic technical knowledge used by the products and five cases that 
developers had experience with the language used by the product. 

Without technical knowledge, it is difficult to understand what the programs are doing 
and continue maintain the products. 
 

“I had only basic knowledge of programming languages used by the products, but I have 
never used some features such as pointer and callback. It was really difficult for me to 
understand the source code when I dug down to the code level. It also takes so much time.” 
(Interviewee from product C) 

4.2.2.2 Lack of product knowledge 
According to Carmel and Tija’s knowledge classification, product knowledge is more 

difficult to transfer than technical knowledge because it is an implicit knowledge [9]. From 
the experiences of Siemens Corporation in globally distributed software development 
projects, lack of domain and product knowledge was reported as a major cause of problems 
[17]. 

In this study, in terms of product knowledge, the interviewees from all cases did not 
have product knowledge. There was one case that the interviewee had some background 
because he/she had experience with a similar product before. There were four cases the 
interviewees did not have product knowledge, but some training sessions were provided 
before the transfers and five cases that interviewees did not have background knowledge and 
no training sessions were provided before the transfers. 

One interviewee stressed that without product knowledge, the receiving site team would 
not be able to continue supporting the product. 

 
“We went back to the sending site when the company needed to release new versions 

because we did not have business knowledge. We could not learn by ourselves because this 
knowledge was not written down anywhere” (Interviewee from product J) 
 

To mitigate challenges related with receiving resource capabilities, the recruitment 
process should start early. 
Recommendation: Early and smart recruitment 
Based on: literature review results [1],	  [2] 
Explanation: Finding people who are competent in both technical knowledge and product 
knowledge could be difficult, so the recruitment process should start early to select the right 
people, i.e. before the transfer [1], [2]. 
 

4.2.3 Product characteristics 
Based on the empirical observations, the researchers indicated that product 

characteristics have significant impact toward maintainability. The products that are mature, 
simple or small, independent, sufficiently documented, long in life cycle, low in market 
pressure, small in terms of number of customers, and architecturally maintainable are the 
preferred transferred products [3]. 

Low market pressure and small number of customers make a product easier to maintain 
since in early days after the transfer the amount of work is manageable. On the contrary, a 
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complex architecture makes a product difficult to maintain because receiving site developers 
tend to change the product without reengineering when they climb up the learning curve [3]. 

In this study, the author of this thesis found that three out of ten transferred products 
were in favorable conditions. The products were mature, stable, and maintainable and had 
been used by customers for a while before the transfers. For the rest of the products, complex 
code and complex architecture were the major product characteristics that endangered 
product maintainability. 

4.2.3.1 Code complexity 
Complex code, in this study, means the source code that is difficult to understand and 

receiving sites’ developers had to spend a significant amount of their time to understand the 
source code. 

 
“The source code is not easy to understand, especially the database connection part. It 

took time for me to understand it.” (Interviewee from product I) 
 
“The SQL statements were very complicated. The final results came from several steps 

of calculations. I spent much time to understand them.” (Interviewee from product H) 
 

4.2.3.2 Architecture complexity 
Complex architecture, in this study, means the product structures and relationships 

among them that are difficult to understand and receiving sites’ developers had to spend a 
significant amount of their time to understand the product. 

 
“The product was not designed for global use at the beginning and the components were 

unstructured. The product also had several interfaces to connect to several systems. Each 
interface had their file format.” (Interviewee from product H) 
 

To mitigate challenges related with product characteristics, a product should be selected 
carefully before the transfer. 
Recommendation: Ensure product maintainability 
Based on: literature review results [1],	  [2], [3] 
Explanation: Certain products are easier to maintain, after the transfer, than others. 
Complexity and maturity of the product are the recommended factors to consider when 
selecting a product to transfer [1], [2], [3]. 
 

4.2.4 Knowledge transfer 
As described in section 2.1.2, knowledge transfer is to move knowledge and experience 

from one location to another [9]. In this study, software product transfers in offshore 
insourcing context, the knowledge and experience are moved from the sending sites to the 
receiving sites.  

One of the goals of a transfer is to ensure that the receiving site team has abilities to 
provide support after the end of the transfer [1], [2]. Observation indicates that lack of 
product documentation and ineffective training approach are the main challenges found in 
knowledge transfer. 

4.2.4.1 Lack of product documentation 
In many companies, the explicit knowledge that can be written down is not documented. 

When engaging offshore sites, time and effort are required to document such knowledge [9]. 
In this study, the author of this thesis found that in only a few cases that product 

documents were provided to receiving sites’ developers. For some cases, only user manual 
documents were provided. In addition, the product documents were outdated and not 
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detailed. However, there was one case that the trainers were asked to prepare the training 
materials before the transfer.  

 
“User manual was the only product document that was provided.” (Interviewee from 

product B and C) 
 
“The product documents that were provided were outdated.” (Interviewee from product 

I and J) 
 
“Some product documents were provided, but they were not in detail.” (Interviewee 

from product G) 
 
“No official documents were provided, but the trainers were asked to prepare training 

materials for Bangkok team.” (Interviewee from product H) 
 
Recommendation: Ensure product documentation 
Based on: literature review results [1],	  [2] and interviewees from product A and F. 
Explanation: Quality product documentation helps receiving sites to maintain the products 
after the transfers. At Ericsson, project managers from a case study decided to hire a full 
time consultant for nine months to prepare documents [1], [2]. From the empirical study, as 
explained in section 4.1, during the transfers of product A and F several product documents 
were provided to receiving sites’ developers. 

4.2.4.2 Ineffective training approach  
The training approach is another challenge found during software product transfer. The 

training approaches that are effective with people at one site do not necessarily work well at 
other sites [1], [2]. 

In this study, some interviewees were disappointed with trainers’ training approaches, 
while some of them did not set any expectation of the trainings. 

 
“Training style was far from what I expected. Concept and architecture of the product 

were not explained properly. They taught me to set up the environment and then assigned me 
tasks. For them, making mistakes was not a big deal.” (Interviewee from product E) 
 
Recommendation: Find effective training approaches 
Based on: literature review results [1],	  [2] 
Explanation: During the transfer period, several training approaches e.g. on-the-job 
training, coaching, and lectures should be tried out in order to select the training approaches 
that are appropriate for the receiving sites’ developers. At Ericsson, different training 
approaches were tried during the transfer period and they found that hands-on training is the 
most effective approach [1], [2]. 
 

After the transfers, most of the interviewees were not confident to support or maintain 
the products. Some of the interviewees blamed that the transfer period was too short, while 
some of them addressed that some topics were not covered during the transfer period.  

 
“Some parts of the product were not trained during the transfer. After the transfer, I still 

had questions to ask the trainers.” (Interviewee from product G) 
 
“I gained only knowledge of the features that I implemented during the transfer. I was 

not confident in maintaining the rest of the product.” (Interviewee from product J) 
 

Recommendation: Make a training topics list 
Based on: interviewees from product H and I 



  33 

Explanation: In order to make sure that the transfer is complete, as explained in section 4.1, 
the topics that need to be covered were listed during the transfers of product H and I. 
 

4.2.5 Sending resource characteristics 
Based on empirical observations of software transfer projects in the offshore insourcing 

context, Šmite and Wohlin provided a risk identification checklist for manager to evaluate 
whether the transfer context is favorable. The competence and motivation of sending 
resource are the people-related factors in the checklist that need attention during the transfer 
[10]. 

4.2.5.1 Incompetent or unavailable trainer 
In this study, two interviewees faced this challenge. They found that the sending sites’ 

developers who originally developed or had responsibility for some parts of the product left 
the company before the transfers. As a result, it appeared in the first case that the trainers 
were not competent. The situation was even worse in the second case because no trainer was 
available. 

In both cases, the receiving sites’ developers had to try to understand what the program 
was doing by themselves and also try to relate the source code to the business requirements 
which was not easy.  

 
“I understand that the product was built by many developers, but during the transfer 

there was only one developer assigned to train me.  He also did not have knowledge in some 
parts of the product.” (Interviewee from product C) 

 
“Developers of some components left the company before the transfer, so I had to find 

the source code and try to understand it by myself.” (Interviewee from product D) 
 
Recommendation: Ensure the availability and competence of the trainer 
Based on: literature review results [10] 
Explanation: As recommended in the risk identification checklist for software product 
transfers, in order to succeed it, the company should ensure that the sending site developers, 
who are competent are available throughout transfer period  [10]. 

4.2.5.2 Unwillingness to engage in training 
Unwillingness to transfer the knowledge was another challenge that developers from the 

receiving sites faced during transfer period.  
In this study, five out of ten cases, the trainers were willing to transfer the products 

because they were planned to move to other projects after the transfers. In some cases, other 
projects were much more challenging and interesting than the transferred ones.  

The rest of the cases are the cases that the trainers lost their jobs after the transfers. Some 
of the trainers were professional enough to work with receiving sites’ developers, while 
some of the trainers were motivated by attractive severance packages. However, there was 
one case that the trainers were unwilling to transfer in which the receiving site’s developers 
had to learn the product on their own. 

 
 “The company made an announcement to shut down the sending site during the 

transfer. The trainers knew that they were going to lose their jobs. Thus, the friendly 
atmosphere disappeared. However, the trainers had professionalism and willingness to 
cooperate with the receiving site’s developers.” (Interviewee from product F) 

 
“The trainers were not willing to transfer knowledge and were not friendly because they 

lost their jobs.” (Interviewee from product D) 
 
Recommendation: Motivate people who transfer the knowledge 
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Based on: literature review results [1], [2] and interviewees from product A, B, E, G, and H 
Explanation: To avoid non-cooperative behavior from the sending site developers, a clear 
vision of their future shall be communicated early [1], [2]. Assigning the sending site’s 
developer to a new project could be a good motivation. From the empirical study, as 
explained in section 4.1, in product A, E, G, and H the future of sending site developers were 
announced. They were assigned to other projects after the transfers. In addition, as seen in 
product B, in case the company wants to shut down the sites, paying employees good 
severance packages could be another solution.  
 

4.2.6 Development environment unreadiness 
One of the globally distributed software development projects in Siemens Corporation 

faced the development environment unreadiness [17]. In order to save cost, the company did 
not set up the system completely, so the errors that happened at one site could not be 
duplicated at the other site. The lack of proper development environment makes working 
globally more difficult. 

In a software product transfer, the development environment should be set up completely 
before the end of the transfer, especially in case of no post-transfer support from the sending 
site. 

In this study, most of the interviewees did not face the development environment 
unreadiness. One interviewee was aware of this challenge, so one person was allocated to set 
up the environment for the project. However, one interviewee faced this challenge because 
of software license issue. 

 
“One developer was dedicated to set up the environment. In the last week of transfer, 

Bangkok team successfully built the environment on our machines.” (Interviewee from 
product B) 

 
“During the transfer, I could not use my laptop to practice what I have learned from the 

trainers since I could not install the software on my computer due to software license issue. 
After the transfer, I had to use a shared computer, which is the only machine that had the 
software, to be able to do the work. It took the company about one month after the transfer to 
solve this issue.” (Interviewee from product G) 
 
Recommendation: Ensure the development environment readiness 
Based on: interviewees from product B 
Explanation: In order to have an environment to practice during the transfer and continue 
supporting smoothly after the transfer, as seen from quote above, the receiving site team of 
product B try to set up the development environment before the end of the transfer.  

  

4.2.7 Poor relationship among receiving site’s developers 
During the study, the author of this thesis found that the relationship among receiving 

site’s developers also had significant impacts on the transfers. Two interviewees faced poor 
relationship among team members. Both of them believed that team unity could help relieve 
stress and reinforce the success of the transfers. 

 
“Since I was a new joiner, at that time, I felt like an outsider and like I did not belong to 

the team. Besides, the relationship among developers that were sent to the US was not good. 
If everyone in the team listened to each other and was willing to help others, the result of the 
transfer should be better.” (Interviewee from product C)  

 
“Teamwork was also another problem. The Bangkok team made up of high performance 

developers, but the relationship among us was not so good. Some of us did not talk to each 
other during the transfer period.” (Interviewee from product E) 
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Recommendation: Pay attention when forming a transfer team 
Based on: literature review results [57] 
Explanation: According to Kanaga and Kossler  [57], in order to have an effective team, 
one of the first steps is to pay attention when forming a team. To avoid team conflicts, the 
company should set a clear goal, secure organizational support, build a capable team 
structure, develop key relationships, and monitor external factors. The team members need to 
have a shared understanding of the team’s goals and work together to achieve the goals. 
Thus, when deciding to transfer a software product from a sending site to a receiving site, the 
same principle should be followed when forming a team. 
 

4.2.8 Unclear goal of the transfer 
The author of this thesis also found that most of the cases had clearly defined transfer 

goals, e.g. release a new version of the product by developers from Bangkok. In addition, 
these cases had other good characteristics that assist in transferring a software product; the 
transfer processes were well established, the topics that needed to be covered were listed, 
and the training schedules were provided to receiving sites’ developers. Even if in some 
cases, the schedules were changed or postponed due to ad hoc situations, the interviewees 
still kept on track with the goals in mind. 

 However, there was one case that the transfer goals were not set and shared to the 
interviewee. As a result, the interviewee was confused and uncomfortable with the project 
both during and after the transfer. 

 
“No plan or goal for the transfer. During the transfer, I did not know what I had to learn 

and after the transfer, I was stressful because I did not have enough knowledge to implement 
the system.” (Interviewee from product J) 

 
Recommendation: Set and share clear transfer goals 
Based on: interviewees from product A, B, C, D, E, F, G, H, and I 
Explanation: In order to have a clear vision, transfer goals should be set and shared to both 
sending site’s developers and receiving site’s developers. Also, the training schedules and 
the scope of a transfer should be defined explicitly. 

4.3 Factors that trigger changes from one product 
maintenance stage to another 

From the literature review, the list of factors that trigger changes from one product 
maintenance stage to another was created as a preliminary framework. Then, during data 
collection and analysis, the list of factors was examined and updated. 

In this study, the author of this thesis used the software staged model proposed in [7], 
which comprises five distinct stages: initial development, evolution, servicing, phaseout, and 
closedown, to study software evolvability and collect the factors that trigger software staged 
changes from one maintenance stage to another stage. 

To evolve a product in the future, software team expertise and system architecture are 
the two important foundations [7]. Comprehensiveness of how and why a product functions 
is required to maintain the product in evolution and servicing stage [58]. To deal with 
changes, the architecture is required additional attention during the design [59]. However, a 
transfer is an activity that replaces all existing developers with developers who have limited 
or no experience with the products which is deemed as decrease of the developers’ 
competence, and subsequently architectural maturity [60]. 

Table 4 represents the software products, duration in which they were supported by 
Bangkok team, their maintenance stages before the transfers, their current maintenance 
stages, possible stage changes trigger factors which are inexperienced developers and 
complex architecture, and stage changes trigger factors found in this study. 
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From the theoretical model in  [60], incompetent or inexperienced developers deteriorate 
the product architecture maturity and also trigger unwanted transition from one stage to 
another stage. Immature architecture is expensive and difficult to maintain even by 
experienced or competent developers. In this study, no interviewees had product knowledge 
before the transfer. Some of them had technical knowledge used by the products. In some 
cases, the sending sites’ developers had provided support after the transfer, whereas in other 
cases, the sending sites’ developers moved to other projects or left the company. In terms of 
product architecture, some of them are complex. However, in this study, inexperienced 
developers and poor product architectures did not trigger stage changes. 

As seen in Table 4, six transferred products are still in the same stage as they were 
before the transfers, whereas four transferred products moved from a higher maintenance 
stage to a lower maintenance stage, i.e. moved from evolution stage or servicing stage to 
closedown stage. However, in this study, inexperienced developers and poor product 
architectures are not the main factors that trigger stage changes. Two of those four that 
changed stages were shut down because the company had other products with similar 
functionality and decided to direct users to those products. The other two products were 
withdrawn from the market because of business change and technology change, respectively. 

The next subsections describe each changes trigger factor in detail and the 
recommendations that should be applied to mitigate the changes from evolution or servicing 
stage to closedown stage. 
 
 

Transferred 
Software 
Product 

Supported 
by 
Bangkok 
Team 
(years) 

Maintenance 
Stage Before 
Transfer 

Current 
Maintenance 
Stage 

Inexperienced 
Developer 

Complex 
Architecture 

Stage 
Changes 
Trigger  
Factor 

Lack of 
product 
knowledge 

Lack of 
technical 
knowledge 

Product A 1.5 Servicing Closedown √ √  Similar 
product 

Product B 10 Evolution Evolution √   N/A 
Product C 4-5 Evolution Closedown √  √ Technolog

y change 
Product D 5 Evolution Closedown √ √ √ Similar 

product 
Product E 10 Evolution Evolution √  √ N/A 
Product F 6 Evolution Evolution √   N/A 
Product G 2 Servicing Closedown √ √ √ Business 

change 
Product H 2 Servicing Servicing √  √ N/A 
Product I 6 Evolution Evolution √ √  N/A 
Product J 4 Evolution Evolution √  √ N/A 

 
Table 4 Factors that trigger changes from one product maintenance stage to another 

 

4.3.1 Technology change 
In this study, there was one product that the product maintenance stage moved from 

evolution to closedown stage due to the change of technology. 
 
“The team in Bangkok had supported this product after the transfer for 4-5 years. Then, 

a prototype of the new version of the product was developed. Finally, the subsystem that I 
supported was replaced by a new product, which employed new technologies.” (Interviewee 
from product C) 
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4.3.2 Business change 
In this study, there was one product that the product maintenance stage moved from 

servicing stage to closedown stage due to the change of business. 
 
 “It was maintained by developers in Bangkok for 2 years. Then, the company sold the 

business and also product G to another company. The developers in Bangkok were 
responsible for transferring the product to that company.” (Interviewee from product G) 
 

4.3.3 Similar product 
In this study, there were two products that the product maintenance stage moved to close 

down stage because the company had other products with similar functionality. 
 
“The product was still in servicing stage after the transfer. It was maintained by 

developers in Bangkok for only one and a half year. Then, the new product which is simpler 
and better for performing analytics was transferred to Bangkok to replace product A. In 
terms of benefit, I personally think this project might not make a profit.” (Interviewee from 
product A) 

  
“The product was still in evolution stage after the transfer. It was maintained by 

developers in Bangkok for five year. Then, it became obsolete and was replaced by a new 
product which has similar functionality. Actually, the replacement was announced 
immediately when the transfer was finished, but it took time to move users to a new 
product.” (Interviewee from product D) 
 

To mitigate challenges that trigger product maintenance stage from evolution or 
servicing stage to closedown stage, a product should be evaluated intentionally before the 
transfer. 
Recommendation: Evaluate the product-specific feasibility for a transfer 
Based on: literature review results [3] 
Explanation: Transferring a software product is often expected to be economically viable. It 
is important to evaluate the feasibility of software product transfer before the transfer 
because it is costly and takes time to recover performance. From the empirical study, it took 
five to six years for a full product transfer [3]. 
 

Unfortunately, during the study period, the author of this thesis could not find a product 
of which the maintenance stage changed from lower to higher after a transfer. However, 
from observations, the author of this thesis found a factor that could help maintain products 
at the same maintenance stage or return to previous stage in case of temporary decrease. 

In this study, all interviewees addressed that solving issues and/or implementing minor 
and/or major releases during and after the transfers helped them climb up the learning curve. 

 
“Another training approach was to practice solving issues that were already solved. The 

trainers assigned me certain solved issues and I tried to solve them by myself.” (Interviewee 
from product A) 

 
“Issues, new enhancements, minor releases, and support from the sending team helped 

me climb up the learning curve.” (Interviewee from product B) 
 
“The issues that were raised by customers helped me climb up the learning curve.” 

(Interviewee from product C) 
 
“New enhancements and issues helped me climb up the learning curve because they 

forced me to dig down to the code level and try to understand the source code.” (Interviewee 
from product E) 
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Recommendation: Organize co-located hands-on training 
Based on: literature review results [1], [2] and interviewees from product A, B, C, D, E, F, 
G, H, I, and J 
Explanation:  Since the issues help the receiving site developers climb up learning curve, 
the trainers might use a hands-on training approach with real issues to transfer knowledge to 
the receiving site developers. This approach is recognized as the most effective training 
approach in [1], [2] and also in empirical study. 
 

For reader's convenience, the recommended activities from the study -- software product 
transfers from receiving site’s perspective -- are organized by phase as presented in Table 5. 
As seen in this table, the articles that are related to these recommended activities are 
presented as related work. Besides, the transferred products that applied these recommended 
activities are also presented as empirical study. 
 

Transfer phase Recommended activity Related work Empirical Study 
Before-transfer Provide English language courses [9], [37] 

 
Product A, B, C, D, 
E, F, G, H, I, J 

Add language skill as one of the 
criteria when recruiting people 

 Product A, B, C, D, 
E, F, G, H, I, J 

Early cultural awareness training [1], [2]  
Create a pool of liaisons [37], [45], [46], 

[48] 
Product A, B, C, D, 
E, F, G, H, I 

Rotate the time of synchronous 
communication 

[46], [49] Product B 

Develop cognitive-based trust [46]  
Early and smart recruitment [1], [2]  
Ensure product maintainability [1], [2], [3]  
Find effective training approaches [1], [2]  
Make a training topics list  Product H, I 
Ensure the availability and 
competence of the trainer 

[10]  

Motivate people who transfer the 
knowledge 

[1], [2] Product A, B, E, G, 
H 

Ensure the development environment 
readiness 

 Product B 

Pay attention when forming a transfer 
team 

[57]  

Set and share clear transfer goals  Product A, B, C, D, 
E, F, G, H, I 

Evaluate the product-specific 
feasibility for a transfer 

[3]  

Transfer Ensure product documentation [1], [2] Product A, F 
Organize co-located hands-on training [1], [2] Product A, B, C, D, 

E, F, G, H, I, J 
After- transfer Inform customers about the support 

team’s working hours 
 Product G 

 
Table 5 Recommended activities from receiving site’s perspective 

 
All recommendations should support company and receiving site’s developers to 

maintain the product when transferring software products to remote sites within company. 
However, it is noteworthy that the recommendation result of this study is a collection from 
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transferred projects in different types of companies, domains and sizes. All recommendations 
come from particular contexts. Some recommendations e.g. create a pool of liaisons or 
provide English language courses might not be applicable for some companies which have 
low budgets. Therefore, it is important to evaluate every recommendation before taking it. 
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5 DISCUSSION 
This section describes the interesting observations made based on the qualitative analysis 

results. 

5.1 Current knowledge of software product transfers 
As stated in section 1.2 (Study Type), this study was designed as an exploratory study to 

extend current knowledge and understanding of the nature of software product transfers. In 
order to confirm that the result of this study both validates and extends current knowledge, 
the list of recommended activities from previous research [1], [2] and from this study were 
summarized and presented in Table 6. The recommended activities from previous research 
are the recommendations from sending site’s perspective and the recommended activities 
from this study are the recommendations from receiving site’s perspective. 

 
 

Transfer phase Recommended activity Perspective 
Before-transfer Early and smart recruitment Sending site,  Receiving site 

Promote people within the organization Sending site 
Focus on key resources/items Sending site 
Plan the scope of a transfer, roles and 
responsibilities 

Sending site 

Transfer activities step by step Sending site 
Balance on-going development with the 
transfer 

Sending site 

Don’t underestimate the time required for a 
transfer 

Sending site 

Motivate people who transfer the knowledge Sending site,  Receiving site 
Motivate people who receive the work Sending site 
Early cultural awareness training Sending site,  Receiving site 
Adjust processes to people Sending site 
Provide English language courses Receiving site 
Add language skill as one of the criteria when 
recruiting people 

Receiving site 

Create a pool of liaisons Receiving site 
Rotate the time of synchronous communication Receiving site 
Develop cognitive-based trust Receiving site 
Ensure product maintainability Sending site,  Receiving site 
Find effective training approaches Sending site,  Receiving site 
Make a training topics list Receiving site 
Ensure the availability and competence of the 
trainer 

Receiving site 

Pay attention when forming a transfer team Receiving site 
Set and share clear transfer goals Receiving site 
Ensure the development environment readiness Receiving site 
Evaluate the product-specific feasibility Receiving site 

Transfer Organize co-located hands-on training Sending site,  Receiving site 
Invest in efficient remote access and tools to 
support multi-site work 

Sending site 

Organize regular visits Sending site 
Ensure product documentation Sending site,  Receiving site 
Trial before the cut-off Sending site 
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After- transfer Transfer people with the product Sending site 
Support through coaching Sending site 
Inform customers about the support team’s 
working hours 

Receiving site 

 
Table 6 Recommended activities from sending site’s perspective and receiving site’s 

perspective 
 
As seen in Table 6, some recommended activities emerged from both sending site and 

receiving site, whereas others emerged purely from either sending site or receiving site. For 
example, some recommended activities, e.g. provide English language courses did not 
emerge from sending site. The observations suggest that this recommended activity may be 
applicable for the sending site as well, but for some reason the previous research did not 
come up with this recommended activity. Thus, from a research perspective, in the future, 
the study should not be conducted purely from either sending site or receiving site but all the 
way from both sending site to receiving site. 

5.2 Knowledge transfer 
The author of this thesis observed that in most of the cases, in the early days after the 

end of the transfers, the receiving sites’ developers usually had no confidence to maintain the 
products because they felt like they did not have enough knowledge to support the products. 
They struggled to learn the products, solve issues raised from customers, and implement the 
requested releases. However, in the involved companies, most of the receiving sites’ 
developers seemed to accept this situation. They did not expect to receive good training, 
especially the developers who already had experience in software transfer project. To 
increase confidence of the receiving site’s developers in maintaining the product after the 
transfer, the observations suggest that receiving site’s developers should always ask 
questions when in doubt or even actively suggest concerned topics to sending site’s 
developers to train them. 

Besides, tight transfer period is another challenge. Most of the receiving sites’ 
developers had to learn the products in a short period of time, so they did not have enough 
time to learn the products. In some cases, finally, the companies had to extend the training 
period or organize a revisit. The observations indicate that software product transfer should 
not be rushed, but rather gradually engage receiving site developers with the product. It 
might make the transfer project’s duration longer, but it reduces negative effects after the end 
of the transfer. This finding also aligns with previous researches [1], [2]. 

5.3 Maintainability 
The case study shows that although the transfers had no characteristics that facilitate 

transferring software product to offshore sites, six transferred projects were not troubled to 
trigger product maintenance stage changes from higher to lower. The findings indicate that 
even though the challenges existed, as long as the companies wanted to, the companies still 
performed those specific types of maintenance on the products regardless of time and efforts 
required. 

Even if, from the result of this study, inexperienced developers and poor product 
architectures did not trigger stage changes and the maintenance stages stayed the same, the 
observations suggest that these two factors have impact on product maintainability. In almost 
all of the cases, the number of developers involved in maintaining the products after the 
transfer was more than before the transfer because it is not easy for the receiving sites’ 
inexperience developers to maintain the poorly-architected products, especially in the early 
days after the end of the transfer.  
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5.4 Entering the closedown stage 
Four transferred projects entered the closedown stage. Instead of immature developers or 

immature architectures, surprisingly, in this study, the reasons that trigger stage changes are 
technical change, business change, and similar product. They are from the decisions of high 
level managers. Four products were supported by the receiving sites’ developers only five 
years at most. One product was announced to be replaced by another product immediately 
after the transfer. A developer participant in this study agreed that in terms of economic 
benefits, the transferred project might not generate revenue to the company. This observation 
indicates that the visions for the product should be clear and communicated before the 
transfer. 
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6 CONCLUSIONS 
Software product transfer, one of the global software development approaches, is not an 

easy approach. The major challenges found in several companies are the effect it has on 
productivity and recovery  [1], [2], [9], [15], [16]. Software product transfer also endangers 
product maintainability since existing developers are replaced with new developers who 
have limited or no experience of the product. 

In this study, the research was designed as an exploratory study to find what was 
happening at the receiving site after the transfer. The author of this thesis chose literature 
review and case study as research methods, conducted 10 interviews from 9 interviewees 
from three companies to collect data, and used the open coding and axial coding techniques 
of Strauss and Corbin [32] to analyze the results and conclude the research.  

The challenges in maintaining products and the factors that trigger changes from one 
product maintenance stage to another at the receiving sites after the transfer were discussed 
in this study. This study exemplifies the challenges in transferring software product and 
contributes with recommendations to overcome these challenges. The result of the research 
both validates and extends current knowledge of software product transfer. However, it 
could not be concluded that the new challenges and recommendations identified in this study 
cover all the possible challenges and recommendations in transferring software products. 
There should be more empirical research performed on after transfer period of software 
product transfer. In addition, it should be emphasized that all the recommendations were 
from specific contexts. Some of these recommendations were taken from analyzing the 
projects, whereas others were referred from previous empirical researches. 

Even if the recommendations are not complete and they are from specific cases, the 
author of this thesis believes that the recommendations should be beneficial for companies 
when transferring software products to remote sites within company. 

6.1 Answers to the research questions 
In order to ensure that the thesis is complete, in this section the results of the research 

were mapped to the research questions as follows. 
 

Research Question 1: What are the challenges for the receiving sites in maintaining 
transferred software products? 

As seen in section 4.2, fifteen challenges for the receiving sites in maintaining 
transferred software products were identified and placed in 8 categories as follows. 

1. GSE challenges 
• Language difference 
• Cultural difference 
• Time zone difference 
• Lack of trust 

2. Receiving resource capabilities 
• Lack of technical knowledge 
• Lack of product knowledge 

3. Product characteristics 
• Code complexity 
• Architecture complexity 

4. Knowledge transfer 
• Lack of product documentation 
• Ineffective training approach 

5. Sending resource characteristics 
• Incompetent or unavailable trainer 
• Unwillingness to engage in training 

6. Development environment unreadiness 
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7. Poor relationship among receiving site’s developers 
8. Unclear goal of transfer 

 
Research Question 2: What are the factors that trigger changes from one product 

maintenance stage to another (higher or lower)? 
As seen in section 4.3, three challenges factors that trigger changes from one product 

maintenance stage to another were identified as follows. 
1. Technology change 
2. Business change 
3. Similar product 
 
Research Question 3: What are the recommendations from receiving site’s 

perspective that should be taken into consideration when planning to transfer a 
software product? 

As seen in section 4.2 and 4.3, 19 recommendations for planning to transfer a software 
product were derived from challenges and factors found which are: provide English language 
courses, add language skill as one of the criteria when recruiting people, early cultural 
awareness training, create a pool of liaisons, rotate the time of synchronous communication, 
inform customers about the support team’s working hours, develop cognitive-based trust, 
early and smart recruitment, ensure product maintainability, ensure product documentation, 
find effective training approaches, make a training topics list, ensure the availability and 
competence of the trainer, motivate people who transfer the knowledge, ensure the 
development environment readiness, pay attention when forming a transfer team, set and 
share clear transfer goals, evaluate the product-specific feasibility for a transfer, and organize 
co-located hands-on training. 

In addition, these recommendations are later compiled with recommendations from 
sending site’s perspective from previous research. 

6.2 Future work 
Future work could be focused on evaluating the recommendations proposed in this 

study. The validation could be done by conducting an experiment, so the researcher could 
control the events. It could start from randomly assign projects to either control group or 
experimental group. Then, the researcher selects one recommendation as a treatment which 
will be given to the experimental group. Finally, compare the results from control group and 
experimental group. Besides, survey might be used as a research method to validate the 
recommendations as well. It could be done by incorporating the recommendations into the 
questionnaire. 

Moreover, since this thesis studies only finished transferred projects which reflect only 
the stage at which the interviews were performed and do not present how the situation has 
developed over time, there is a potential to miss important challenges in the midst of the 
project. It would be good to study transferred projects in the midst of the transfer from 
receiving site's perspective which might provide a deeper understanding of the reasons 
behind challenges during the transfer. 

Beside, the size of the companies might have an effect on the challenges and 
recommendations and this thesis studies in only three large companies, so it would be great 
to study transferred projects in different size of companies in order to gain a better 
understanding of software product transfer. 

Finally, study of customers’ opinions or managers’ opinions on the same matter as this 
study did from the developers’ opinions could also provide other challenges and 
recommendations related to software product transfers. 
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APPENDIX A: INTERVIEW QUESTIONS 
 

General questions about the product 
1. What is history of the product? 

a. Industry  
b. Technology 
c. Lifespan 

2. What were the product characteristics before the transfer?  
a. Maturity 
b. Complexity 
c. Dependability 
d. Documentation 
e. Market pressure 
f. Number of customers 

 
Questions about transfer and product before the transfer 

1. How many developers were there in total at sending site maintaining the product? 
2. How many years, on average, did developers at sending site maintain the product? 
3. What was the stage of the product: Evolution, Servicing, Phaseout? What kind of 

changes were there: major changes, minor changes, no changes? 
4. What were sending resources’ characteristics in terms of 

a. Competence 
b. Availability 
c. Motivation and Willingness 

5. Do you have any knowledge of the following aspects? 
a. Technical knowledge 
b. Product knowledge 

 
Questions about the transfer 

1. What type of transfer -- full/ partial/ gradual -- was used in your project? 
2. How was the transfer planned? 

a. With goals? If yes, what were they? Achieved any and how? 
b. With schedule? If yes, what was it? Strictly followed? 
c. With topics to cover? 
d. Initial and actual timeframe 

3. What were training approaches used in the transfer? 
a. Classroom training 
b. Hands-on training 

(i) Fully assigned with real open issues 
(ii) Fully assigned with real close issues 
(iii) Work shadowing 

4. What was the logistics perspective of transfer like? 
a. Teleconference 
b. On (either sending or receiving or both) site 

5. What were the problems or challenges encountered during transfer? 
a. Time zone difference 
b. Cultural difference 
c. Language difference 
d. Trust 
e. Relationship among receiving site’s developers 
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Questions about transfer and product after the transfer 
1. How many developers:- 

a. Were there in total at receiving site taking over the product? 
b. Are there currently in total at receiving site maintaining the product? 

2. What were the problems or challenges encountered after the transfer?  
a. Time zone difference 
b. Cultural difference 
c. Language difference 
d. Trust 
e. Availability and its duration of support from sending site 

3. Did you have to work overtime? Why? For how long after transfer? 
4. What were receiving resources’ characteristics in terms of 

a. Competence 
b. Availability 

5. How was the readiness of development environment?  
6. How long did it take you to climb up the learning curve? 
7. What were the factors that helped you to climb up the learning curve? 

a. Issues 
b. Minor releases 
c. Major releases 

8. What is the current stage of the product: Evolution, Servicing, Phaseout? What kind 
of changes are there: major changes, minor changes, no changes? 

9. Is there any stage change? If yes, what are the factors that trigger the stage change? 
 


