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Abstract 

In the competitive world of business, more challenges than ever are putting higher pressure on 

enterprises to become more time-efficient, increase the quality of their offer, and at the same time 

keep the costs low. For the knowledge-intense business of software development the pressure 

becomes even higher. With the resources stored in the mind of people, managing the input becomes 

a very difficult task. By all the different knowledge that needs to be integrated among all different 

people, knowledge sharing has been regarded as a competitive and crucial tool for software 

development organizations to become more efficient. Nevertheless, initiatives that aim to support 

knowledge sharing have failed to become integrated in the daily activities. It has resulted in 

additional research on what elements impact knowledge sharing. On that basis the purpose of the 

report was formulated as follows: The purpose of the study is to analyze how influencing factors can 

be supported on a daily level, in order to enhance knowledge sharing in software development 

organizations. 

 

From existing literature four main factors were identified to affect knowledge sharing in different 

ways: individual motivation, social ties, virtual teams and the fit between the initiatives and the 

organizational context. In addition some project processes that are considered routine activities in 

the agile methodology also showed to affect knowledge sharing with the most visible and concrete 

ones consisting of daily meetings, retrospectives and pair programming. To be able to answer the 

purpose of this study semi-structured interviews were conducted in the case company IFS. The 

findings demonstrated how the main factors and project processes supported knowledge sharing on 

a routine level, and also showed upon the interplay between the main factors. 

 

All four main factors affected knowledge sharing on a daily level to different extents. The social ties 

and the virtual teams were supported by the agile project processes in a direct manner. In particular 

the retrospectives were highly important for virtual teams, since they served as complement to the 

essential informal forums that more easily are created for collocated teams. Furthermore it is 

concluded that fixed teams are more preferable than interchanging teams. However, directing 

support for sharing knowledge regarding teams’ work procedures decreases the impeding effect 

interchanging teams have on knowledge sharing. Furthermore it is concluded that a general 

individual motivation for sharing knowledge is not enough to make it a part of the daily work. 

Different types of knowledge result in different degree of motivation, and are therefore shared to 

different extents. Organizations need to separate different types of knowledge and demonstrate the 

importance of sharing each and one of them, in order to increase the individual motivation to share 

all of them. In particular, organizations need to increase the motivation for employees to share the 

types that are not directly related to solving work tasks and non-complex knowledge. In addition, the 

study showed that the individual motivation is the one among the four identified factors that works 

as a prerequisite to enhance knowledge sharing on a daily level. Regardless of the strength of the 

social ties and the presence of virtual teams, a low level of individual motivation hinders knowledge 

sharing to even occur. Therefore, the individual motivation must be enhanced by organizations in 

order to succeed with embedding knowledge sharing as a natural part of software development.  
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1  Introduction 

In this section the reader receive an insight in the background of the studied subject that explains 

what has led to the stated purpose and research questions of the study. Furthermore the reader is 

familiarized with the delimitations of the study along with the disposition of the report. 

 Background  1.1

In the world of business, enterprises of today are facing more challenges than they did a decade ago; 

they face higher pressure to be time-efficient, provide good quality, and at the same time attempt to 

lower costs (Hitt et al., 2004). Keeping up with customer demand has become a number one priority 

for enterprises and the increasing pressure to manage resources more effectively is evident. Even 

more pressure is put on businesses whose resources are not physical items, but stored in the mind of 

people as knowledge; software development is such a business. It is an industry that has evolved 

quicker than any other industry and the frequently changing customer requirements and its 

complexity makes it difficult to keep control of (Rus & Lindvall, 2002; Walz et al., 1993). Developing 

software requires integration of different people mastering different areas that are all affected by 

each other’s performance, and in order to be able to deliver high quality products these people need 

to share their expertise. Therefore knowledge management is regarded a must and knowledge 

sharing in particular has been identified as an important part of it (Hendriks, 1999).  

 

Because of the importance of knowledge sharing, a vast amount of software development 

organizations have implemented tools to support it, hoping to bring successful products to their 

customers (Rus & Lindvall, 2002). However these tools have not yet been able to create the 

beneficial value that is expected by the organizations which illustrate that the introduction of these 

tools on its own is not sufficient for software organizations to succeed with the long-term usage of it 

(Hendriks, 1999; Komi-Sirviö & Mäntyniemi, 2002).  

  

Several areas have received attention in regard to knowledge sharing in the environment of software 

development. In addition the popularity of agile work methodology has increased and also been 

given attention in research regarding knowledge sharing. The questions raise how the influencing 

factors are affecting knowledge sharing, and whether the work practices in the software 

development projects of today are facilitating it. The challenge of embedding knowledge sharing in 

software organizations, and making it a part of the daily routine, remains open to be investigated 

further. 

 Purpose and research questions 1.2

The purpose of the study is to analyze how influencing factors can be supported on a daily level, in 

order to enhance knowledge sharing in software development organizations. The research questions 

that the report aims to answer are: 

 

 How are the effects from the main factors’ influence on knowledge sharing demonstrated in 

software development projects? 

 How are the project activities in software development affecting knowledge sharing? 

 How are the main factors supported through the project activities? 
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 Delimitations 1.3

In order to answer the purpose of the report and receive an insight in how knowledge sharing is 

embedded in the daily work two projects from the global enterprise software company IFS (Industrial 

and Financial Systems) have been studied.  

 

The study regards knowledge sharing within organizations, and not knowledge sharing between 

organizations. Therefore the study does not include the sharing of knowledge between software 

development organizations and their customers. Similarly the study does not involve the knowledge 

sharing between software development organizations and their potential suppliers or partners. 

Furthermore the study does not focus on knowledge sharing between functional departments in 

organizations. 

 

The technical aspect will not be analyzed further in this study, but merely whether it is present or 

not. The result is not an overview of enabling technology for knowledge sharing initiatives since the 

focus is on other factors affecting knowledge sharing.  

 

The theoretical framework includes a few project processes that are applied today in software 

development projects. The processes that are included are applied by the company where the study 

is conducted and therefore many of the project processes that are used in software development 

projects are not included. Furthermore, although the company aims to integrate the philosophy of 

LEAN in their processes it is a dimension that is not regarded in this study and theory related to that 

subject have been discarded.  

 Disposition 1.4

The disposition of the report does not follow the actual steps of the research but is considered as 

appropriate for the reader since it is presented in a more comprehending way. It is visualized in 

Figure 1 below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



3 
 

Chapter IX: Future research 

Chapter VIII: Conclusions 

Chapter VII: Analysis 

Chapter VI: Empirical findings 

Chapter V: Introduction to the case company 

Chapter III: Theoretical framework 

Chapter II: Research method: design and assessment 

Chapter I: Introduction 

 

 

In the first chapter the reader is provided with the background for the study leading to the purpose 

and the research questions that are studied. It also contains delimitations that are considered 

relevant to present.  

 

The second chapter provides an illustration about the research design and its tools that are used to 

answer the purpose of this study. In addition to the research design, the approaches to the study are 

assessed and analyzed in order to make the reader aware of the strengths and shortcomings of it. 

 

The third chapter contains relevant theory that is necessary to answer the research questions and 

purpose of the study. It is divided into three sub-sections where the first one gives a presentation 

about the basic concepts regarding knowledge and knowledge sharing. The second sub-section gives 

a deeper theory about influential factors to knowledge sharing in the context of the software 

development industry. The last sub-section presents project processes that are used in software 

development, and what impacts they have on knowledge sharing. In the end of each sub-part a short 

summary is provided containing key points from the theoretical framework. In the second and the 

third part a visualization of the overall picture is provided, along with points that are taken into 

account during the data collection. After all theory is presented the reader is given an illustration of 

how the three sub-parts are connected and a model of analysis is provided that is used in the 

seventh chapter. 

 

The fifth chapter is rather short and aims to give a brief background about the company that is 

studied. In this part the reader receives the context for the company in which the two cases belong 

to.  

 

Figure 1: Disposition of the report 
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The sixth chapter contains the results from the collected data. It includes a presentation of the 

organizational culture, its connection with knowledge sharing, and initiatives where knowledge 

sharing is present. Thereafter the narratives from the two studied cases are presented.  

 

The seventh chapter contains the analysis where the theory and the empirical data will be compared 

to each other where the three research questions of the study are answered.  

 

In the eighth chapter the final conclusions of the study are extracted from the answers of the 

research questions of the analysis. In addition, the limitations and the implications of the study are 

discussed. 

 

Finally, in the ninth and last chapter some final reflections present what research areas remain open 

to be answered in regards to this study.  
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2 Research method: design and assessment 

In this section a presentation of the main steps in the research is presented along with a more 

detailed description of how each step was conducted. It is followed by an analysis of the quality of 

the methodology and aims to present the general critique that literature would point to this study. In 

addition, it contains a presentation of the measures that have been taken in order to minimize the 

weaknesses of the study and increase the quality of it. After this section has been read the reader 

should have gained more confidence to believe that the final conclusions in the research are 

trustworthy and reliable.  

 Research design 2.1

Before the actual research had officially started, the subject that eventually was chosen for this study 

stemmed from real-life stories. Personal contacts that either worked professionally with software 

development or made a master thesis in other companies mentioned in passing how organizations 

struggled with enhancing knowledge sharing. From those stories a curiosity for the subject started 

growing and an initial pre-study took place. A general literature search was conducted in order to 

obtain a general overview of the subject. At the same stage a first data collection in the case 

company was conducted with the objective of gaining an overall understanding of the current 

situation in the organization. Thereafter a deeper literature search continued along to obtain a more 

in-depth understanding of the topics related to the purpose. The literature search also regarded 

theory about research methodologies that served as a support for the actual execution of the 

research.  

 

The results from the literature search resulted in a model of analysis that was used later on in the 

process. The step that followed the literature search was a second data collection. This time the 

objective was to collect data related to knowledge sharing on a project level. With the model of 

analysis in mind, all data was categorized and analyzed and the final conclusions of the study could 

be drawn. The conclusions of the study resulted in further relevant questions that remain open to be 

investigated further.   

 

The overall research process is presented in the scheme in Figure 2 in a sequential manner; however 

it is worth noting that the illustration is a simplified image of the real process that consists of 

conducting the phases iteratively. 

 

Figure 2: Research design 
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2.1.1 Approaches to the study 

The data in this study is expressed with words and no mathematical or statistical methods have been 

used to analyze the data, which according to Lekvall and Wahlbin (2001) qualify as a qualitative 

study. They classify studies by looking upon the character of the data and how the data is analyzed. 

Had the data been expressed with numbers and the analysis made through mathematical methods, 

the research approach would have been quantitative (Lekvall & Wahlbin, 2001). The reason for why a 

qualitative approach has been chosen is because of the intention of obtaining a detailed and deeper 

picture of the subject than a quantitative approach would have resulted in. 

 

The orientation of the study can be considered as a mixture between explorative, descriptive and 

explanatory. In the beginning of the study a general literature study is conducted to receive an 

overall view of the area. This stage is defined as a pre-study and is generally regarded as exploratory 

(Lekvall & Wahlbin, 2001; Yin, 2007). However, by studying the research questions and the main 

orientation of them the study can be regarded as descriptive and explanatory. One aim of the study 

is to describe the overall view of the research area and that is the definition that Lekvall and Wahlbin 

(2001) use for descriptive studies. Another aim with this study is to connect different factors to each 

other and this is defined as an explanatory study by Lekvall and Wahlbin (2001). By focusing on the 

research questions and their nature they aim to connect the organizational factors with the project 

processes in the context of software development, and not only to provide a description of 

knowledge sharing in a certain context. This makes the orientation of the study mainly explanatory. 

The choice of an explanatory orientation is further supported by the definition that Yin (2007) uses 

who argue that if the research questions are formed through “how” and “why”, the study is 

considered explanatory. 

 

The chosen strategy to conduct the data is a case study. The objective is to study current events in 

the reality “as it is” and that makes a case study a fair approach by studying the criteria that Yin 

(2007) uses in regard to this choice. The strategies that he gives for collecting data for studies of 

explanatory character are experimental study, historical study and case study. Yin (2007) explains 

that when choosing a strategy for an explanatory study one needs to regard two aspects of the 

intended study: the degree of control that the researcher has over the environment that is to be 

studied, and if the focus on events is historical or current. If the degree of control is high and the 

researcher has a chance to control certain variables during the data collection and in that way 

manipulate the scene, the experimental strategy is suitable. Since the intention in this study is not to 

manipulate the environment, and the possibility to do so does not even exist, but to study the reality 

“as it is”, the experimental strategy can be discarded. Furthermore, since the objective is to study 

current events and not historical progression a historical study can also be regarded as inappropriate. 

A case study is therefore considered suitable as the chosen strategy for conducting the data. 

 

2.1.2 The literature search 

Most of the literature that has been used to develop the theoretical framework consists of scientific 

articles. The databases that were used are Google Scholar and Scopus, where Google Scholar has 

provided the majority of the articles. Initially the keywords that were used to find the literature 

consisted of broader search criterions such as: knowledge sharing + software development teams, 

knowledge sharing + software organizations  



7 
 

 

After receiving a general understanding of what areas affect knowledge sharing the search keywords 

were specified towards the specific areas. Some examples of the keywords are: knowledge sharing + 

software projects, knowledge sharing + global software development, knowledge sharing + social ties 

+ software teams, knowledge sharing + agile software development, knowledge sharing + pair 

programming. 

  

The keywords resulted in between 90 000 to 350 000 search hits. Naturally the narrower the search 

criterion was, the fewer hits it gave. The first mentioned keywords that can be regarded as rather 

general (knowledge sharing + software projects) resulted in about 347 000 hits in Google Scholar. 

The last keywords that is mentioned above (knowledge sharing + pair programming) were more 

specific and resulted in about 93 200 hits.  

 

To determine what articles to include in the study the title and the abstract of some of the articles 

were scanned. The order in which the articles were scanned and read was in the order they appeared 

as a result from the search. They were examined from the first presented article until a level of 

saturation in the subject was experienced. The articles that did not include the context of software 

development in their titles nor in abstract were discarded rather fast. Furthermore some articles that 

were chosen and read provided a summary of technical tools regarding knowledge sharing and were 

discarded since that aspect is out of the scope for this study. In the end 29 articles formed the basis 

of the theoretical framework. 

2.1.3 Case selection 

A case study can either consist of one or several cases; a single case study or a multiple case study 

(Yin, 2007). In this study two projects have been studied from one organization which makes this a 

two case study according to Yin (2007). To determine the appropriateness of a case the delimitations 

of the study formed the following conditions that were taken into account when selecting it: 

 

 The typical manner to solve software development tasks is through project teams 

 The project team consists of several people that can either work in different or same 

departments but with everyone belonging to the same organization  

 Knowledge sharing should be present between the team members in the project or 

between other members within the same organization 

 

The two studied projects contained different routine activities. In one project the main focus was 

developing the software while the other project’s main focus was on testing the software. By these 

contrasting characteristics it makes it possible to identify if the two types of focuses affect knowledge 

sharing in different ways. By showing if the focus influenced knowledge sharing in software 

development projects it contributed in concluding whether the results of the study could be 

generalized for both types of the projects.  

2.1.4 Collecting the data  

The strategy to collect data mainly consists of documentation from the company´s database and 

personal, semi-structured interviews. In total eight respondents have been interviewed where six of 

them worked in the studied projects, three from the two projects respectively. To receive an insight 
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in several levels of the organization two persons from management have also been interviewed. The 

interviews were conducted with the help of interview guides and are of open character that Yin 

(2007) describes as interviews including both factual questions and the respondent’s opinion about 

them. In this way the interviews were given room for a more in-depth understanding regarding the 

topics in questions. Apart for the respondents to have contributed to the direct data collection they 

have also served as sources for finding appropriate people to talk to for further data collection. To 

ensure that suitable people were chosen for the interviews, a list of characteristics was sent to the 

key contact in the company before they were conducted. In the end the first criteria was not met but 

the list that was sent contained all following points: 

 

 The projects from which the respondents will be chosen should not have been finalized 

for more than five months ago so that they remember enough events and impression in 

greater detail  

 The projects should follow the process that are normally used in the organization so that 

the routine activities’ impact on knowledge sharing can be analyzed 

 The respondents should include at least one software developer but also one Business 

System Analyst to provide different point of views  

 At least one of the software developers involved with the project should be on remote 

sites so that the impact that this has on knowledge sharing can be studied 

 

All interviews were recorded and notes were made during them, the notes provided as a 

complement the few times when technology failed. The interviews normally last around one hour 

and a half or two hours and were immediately put together as short summaries or transcripts after 

they ended. At the end of the interviews the respondents were asked for permission to receive 

complementary questions about areas that might not had been given enough focus during the 

interview.  

 

To formulate the interview guide the strategy that Miles and Huberman (1994) refer to as coding is 

used. Different codes are created for different categories from the analysis model, and are used to 

formulate interview questions. The interview guide for this study is attached in Appendix 1. 

2.1.5 The execution of the analysis 

The general strategy that has been used for this study was to analyze and test the analytical model 

that is developed in the theoretical framework on the two studied cases; it is referred to the most 

recommendable strategy to use according to Yin (2007). To be able to implement the overall strategy 

more detailed strategy tools were used to conduct the analysis. Three approaches from Miles and 

Huberman (1994) have been applied; contact summary sheet, data accounting sheet and pattern 

coding. As the authors describe, the two tools mentioned first have served as helpful to receive an 

overview of what data has been collected and to map what data was necessary to gather in order to 

cover all areas connected to the research questions. The third tool is mentioned by the same authors 

to serve as an instrument for extracting information for conducting the analysis. Their contact sheet 

consists of general questions that should be answered by the researcher after an interview has taken 

place and after having read the transcript of the interview. The goal is to develop an overall image of 

the contact and to receive an overview of important concepts, issues and themes during the 

interview. It also serves to identify further reflections that were created in combination with the visit. 
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Both objectives have been fulfilled in this study as well. Miles and Huberman (1994) further argue 

that the contact summary sheet does not cost a lot of time and because of the time limitation for this 

study, and the fact that the research is only made by one person, the contact sheet has been chosen 

as appropriate to apply. One example of the contact summary sheet from one interview can be 

found in Appendix 2. 

 

The data accounting sheet for this study can be found in Appendix 3. It is formed as a table where the 

rows and columns consist of the research questions and the data sources respectively. After each 

data collection session the corresponding box is marked to visualize which research questions the 

data source contributed to, and whether the data is complete or incomplete. As Miles and Huberman 

(1994) claimed for the contact summary sheet, the data accounting sheet is not very time consuming 

and were partly chosen because of the same reason as for the contact sheet. In addition it has 

contributed to a systematical mapping of what data has been gathered, what data is incomplete and 

how the state for the analysis is.  

 

The techniques that have been used to analyze the collected data are referred to as coding and 

pattern coding where the latter one is regarded the most desirable to use in case studies according 

to Yin (2007). The technique of coding is simple; codes are created that represent different factors 

and groups that are relevant for the research questions, and are used to mark the important 

evidences in the transcripts and summaries from the data collection. One example of how the codes 

have been used in this study is: ST – Social ties, ST/TR – Social ties/Trust, ST/TR/VT – Social 

ties/Trust/Virtual teams. The first code refers to questions regarding social ties, the second one 

regards trust as an influencer of social ties, and the third one regards how the virtual teams influence 

trust which in its turn affect the social ties. 

 

Pattern coding is a way to group the extracted data into a set of themes that show emergent 

patterns. The strategies of coding and pattern coding have been chosen since they are built upon 

each other and give a somewhat structured way of analyzing the collected data.    

 Assessment of the research  2.2

The quality of the research method can be assessed by studying the validity and the reliability of the 

study (Lekvall and Wahlbin, 2001). The two concepts are used in this section to assess the research 

method of the study.  

2.2.1 Have I measured what I intended? 

The fact that the strategy for conducting the data is through a case study can receive a lot of 

criticism, in the same way as case studies have received critique in literature historically. The 

definition of validity is the issue of knowing what you measure (Lekvall & Wahlbin, 2001) and there is 

a conflict present between case studies and their validity. Since case studies are non-numerical they 

have received a lot of criticism for the lack of standardized metrics that are able to back up the 

results (Yin, 2007). The validity can however be increased according to Yin (2007) by developing a 

strategy for analyzing the data. His recommendation has been taken into account and the fact that a 

general strategy as well as specific techniques have been used in this study increases the validity of 

it. Although the strategy formulation does not ensure the usage of it, it is reasonable to believe that 

the formulation will at least have served as a guide for how to analyze the collected data. Through 
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that the awareness increased an awareness of the analysis throughout the whole process, and in that 

manner contributed to a better conducted analysis.  

 

An additional problem that case studies are accused of is the one regarding generalization. When 

only studying a few cases the possibility to generalize it to a greater population vanishes; however 

Yin (2007) is careful to point out that this is not the purpose with case studies. The purpose with case 

studies is to generalize the results to a theory and not to a population (Yin, 2007). It is therefore 

worth pointing out that this study does not contribute in the way that the result is said to be the 

same in other cases with similar characteristics. Rather it contributes in the way that the result from 

the case study could be generalized to the model of analysis that is formed through the literature 

study.  

 

The fact that two cases were used for this study increases the quality of it according to Yin (2007). 

The reason for it is explained by the author to be because a replication was made for more than one 

case. However, since the two cases were studied in the same context the validity of the results in 

other contexts can be questioned. Nevertheless the two studied cases operated in the same context 

and therefore one variable was kept constant (e.g. the organizational environment) which 

contributes to a more focused study that brings higher validity to the results in that context. 

Furthermore Yin (2007) presents additional critique that can be pointed to this study because of the 

studied cases belonging to the same context. The author describes how cases that are studied from 

the same context are stated by some critics to result in a less representative view of the population 

(software development organization). However Yin (2007) also points out the importance of not 

treating several cases as a chance to obtain a more representative view of the population. In that 

way the quality of this study cannot be argued to be decreased because of the fact that the studied 

cases belonged to one single context instead of several.  

 

One can also speculate whether enough interviews have been conducted to have received a rightful 

image of the projects and other presented data of the cases. Eight people might seem as a small 

number of respondents for making any conclusions about the work processes in the case company 

and whether the final conclusions are valid. The general cue of knowing what is enough is when a 

level of saturation in the answer is reached. During the interviews the same answers came up many 

times, which made it probable to believe that interviewing the whole team or all members in the 

case company would not have provided that different insights that would have changed the overall  

final conclusions significantly. From that point of view the amount of respondents should not have 

decreased the quality of this study significantly, although it for certain always can effect to some 

extent as most often all people are different and can bring different aspects to the table. 

2.2.2 Will the same result be reached if the study is repeated? 

The reliability is expressed by Lekvall and Wahlbin (2001) to be the ability to reach the same results 

by repeating a study in the exact same manner as the initial one. This study has been rather 

documented which according to the authors increases the reliability of it. By creating documents and 

providing the used templates and analysis tools the chance of reaching the same result twice is 

increased (Yin, 2007). Nevertheless there are certain factors regarding the chosen data collection 

technique in this study that affect the reliability of it. One point that is mentioned by Lekvall and 

Wahlbin (2001) to increase the reliability of studies is the number of interviewers that collect the 
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data. They mean that when the data collection is made by more than one they might bring out 

different answers from the respondents depending on the different ways they ask the questions. 

Since only one person has conducted all interviews this inconsistency is reduced and the reliability of 

this study is increased. Still there are other elements that decrease the reliability of a study when 

choosing personal interviews for collecting data. The respondents, the state and the perception of 

the interviewer, and the instruments that are used to conduct the interviews can result in a 

decreased reliability of a study (Lekvall & Wahlbin, 2007). There is a possibility that the answers given 

by the respondents during the interviews may differ if they are suffering from tiredness, stress or 

other varying characteristics while being interviewed but that is next to impossible to control (Lekvall 

& Wahlbin, 2001). Although Lekvall and Wahlbin do not explicitly mention the possible effect of 

recording interviews in their discussion it is reasonable to believe that it influences the reliability. It 

might bring additional stress to the respondents and give less honest answers about the case 

company because of the increased feeling of being monitored. Other answers might be given if the 

study would be conducted once again without recording the interviews. However, all of the 

respondents included both good points and weaker points regarding the case company and its work 

procedures. It shows upon that recording the interviews did not only result in good and favorable 

answers and might not have changed significantly if they had not been recorded.  

 

The fact that the two projects were not studied in real-time brings a concern to the respondents’ 

ability to remember enough details for giving correct facts and impressions. That aspect was taken 

into account during the preparation for the second data collection. As it was presented previously 

the contact in the case company received a list of conditions of finding respondents that was part of 

projects that had not been finalized for more than five months ago. It aimed to avoid that the 

respondents could not remember certain details but in the end the given projects did not follow that 

condition. The respondents representing one of the projects had finalized it more than five months 

ago, while the other projects was on the verge of being finalized during the data collection. The 

reliability for this study can be speculated to reach a higher level for the project that has barely been 

finalized but it is worth pointing out that although a project has not been studied in real-time it can 

sometimes be useful to study a past project as the members have had time to reflect over it and 

gained new insights. All in all both of the two studied cases suffer from different shortcomings and 

can affect the reliability of the study. 
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3 Theoretical framework 

In this chapter the theoretical framework that is used to form the model of analysis is presented. It is 

divided into three parts, all which are visualized in Figure 3. The first part regards the concept of 

knowledge and knowledge sharing in general. In the second part, topics regarding knowledge sharing 

and influencing main factors in software development projects are presented. The third part consists 

of a presentation of some of the most central routine activities that are used in software projects and 

the effect they have on knowledge sharing. Lastly a summarizing illustration that aims to synthesize 

the presented literature is put together to form the model of analysis that later on is applied to 

analyze the collected data of the two studied cases.  

 

 

 
Figure 3: Disposition of the theoretical framework 
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 Part I: A presentation of knowledge and knowledge sharing 3.1

When using the concept knowledge literature regards it as much more than just information, it 

requires a further understanding and processing of different information sources and does not only 

consist of what can be regarded as data on a piece of paper. Consequently, knowledge sharing does 

not solely regard the issue of distributing information. The two concepts will be presented in the 

following subchapters in order to ensure that the central concepts that are used in this study are 

understood.  

3.1.1 What is knowledge? 

Knowledge can be divided into two categories; explicit knowledge and tacit knowledge (Nonaka 

1994; Rus & Lindvall 2002). Explicit knowledge is formal and can be verbalized and documented 

easily. It is also referred to as codified knowledge and can be present in organizations through 

manuals and databases such as documented processes or templates. It is commonly referred to also 

the “know-what” in knowledge management (Nonaka, 1994; Rus & Lindvall, 2001). Tacit knowledge 

is more difficult to communicate since it depends on a person´s skill and experience and is commonly 

referred to as the “know-how” of an organization. This kind of knowledge is developed through 

training and personal experience (Nonaka, 1994; Rus & Lindvall 2002). To give a clear example of the 

differences between the two types of knowledge the simple example of baking bread can be used. 

The recipe for how to make the bread can be written down and transferred to another individual and 

represents the explicit knowledge of baking bread. But the art of baking the bread requires a lot 

more than just the right amount of ingredients. The critical step of working the dough with your 

hands is representing the tacit knowledge which is formed through years of experience and is not 

possible to learn without experiencing it yourself. The same reasoning can be used for the example 

of swimming which is knowledge that is not possible to obtain without practicing it.  

 

The dimensions of knowledge in the context of a professional environment can be studied in the 

knowledge model that is developed by the philosopher Kjell S. Johannessen (Backlund, 2012). He 

differs between three types where the first one is referred to as formal knowledge that regards 

written facts and formulas of an area such as programming methodologies – it represent the explicit 

type that Nonaka (1994) present. The second and the third types of knowledge are called practical 

knowledge and familiarity knowledge respectively and both represent what Nonaka (1994) refer to 

as tacit knowledge. The practical knowledge is what an individual possess by applying the formal 

knowledge obtained earlier, in a practical manner. It is developed through continuous training and 

creates the ability to employ the formal knowledge in real situations. The third type refers to the 

familiarity in an individual´s knowledge area and refers to the situations of recognition and cues that 

are used in the area (Backlund, 2012). It comes after years of experience after having encountered 

and solved different issues repeatedly and have created an intuition about different aspects in the 

area, and this type of knowledge is as good as impossible to explain in words (Backlund, 2012).  

3.1.2 The knowledge sharing process in organizations 

There are several ways in which knowledge can be shared and for organizations to create value 

inform knowledge sharing all of the ways need to be taken advantage of. Nonaka (1994) explored the 

process of knowledge sharing in organizations and have created a model that present how different 

knowledge sharing phases transform the knowledge between explicit and tacit; the authors named it 

the knowledge sharing spiral. The concepts of the different phases are widely used in research 
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regarding knowledge sharing. The knowledge sharing spiral is initiated by individuals sharing tacit 

knowledge between each other in a tacit manner. Personal skills and experiences are shared through 

observation, imitation and practice and is regarded as a very social process, which is reflected by its 

name; socialization.  

 

Although tacit knowledge is highly important, the socialization phase on its own does not create 

value for an organization as the knowledge is not made explicit and therefore cannot be shared with 

individuals outside the process. It is not until the next phase in the cycle the tacit knowledge is made 

explicit, during the externalization phase. Transforming the knowledge from tacit to explicit is 

commonly a result of dialogues and collective reflections, and the process can be achieved through 

metaphors, analogies and models. It is recognized as a complex task as it is difficult to explain a craft 

or a skill with words, but also since some tacit knowledge might never be possible to express.  

 

The process continues with the combination phase where the value for the organization is starting to 

form. In this phase several explicit knowledge sources are combined into a whole, which initiates the 

creation of new methodologies and practices in the organization. The last phase consists of using the 

combined knowledge and sharing it throughout the organization so that the employees start to use 

and practice it; this phase is referred to as internalization. Once the people in the organization start 

using the combined knowledge, their personal tacit knowledge base will be broaden and readjusted 

which will start the cycle once again by sharing this new tacit knowledge through socialization. 

(Nonaka, 1994) An illustration of the knowledge sharing process is provided in Figure 4 where the 

process initiates with socialization in the top-left square. 

 

 

 

 

Two additional concepts that are central in knowledge sharing are the collective memory and the 

transactive memory. The collective memory is defined as the knowledge regarding the shared 

meaning of an environment that a group of individuals have in common. It consists of procedures, 

norms and rules and is formed through social processes and during the sense making of information 

(Kotlarsky & Orshi, 2005). The transactive memory refers to the awareness of knowing who knows 

what and is referred to as the “know-who” and the “know-where” respectively, in the field of 

knowledge management (Rus & Lindvall, 2002). The development of transactive memory systems 

Figure 4: Example of the knowledge sharing spiral (Adapted from Nonaka, 1994) 
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can be achieved through sporadic training sessions and continuous problem-solving activities and 

requires a close relationship among team members (Faraj & Sproull, 2000; Oshri et al., 2008). An 

illustration of the central concepts of knowledge sharing is provided in Figure 5 below. 

 

 

 

 

 

 

 

 

 

 

 

 

When explicit or tacit knowledge is to be captured in organizations there are two different strategies 

that are applicable for each of the types; the codification strategy and the personalization strategy 

(Aurom & Ward, 2004). The first one refers to formally expressing the knowledge and the latter one 

through person-to-person interaction (Aurom & Ward, 2004; Disterer, 2001). When applying the first 

mentioned strategy the knowledge is codified and stored in databases and is accessible and usable to 

everyone (Disterer, 2001). With this strategy the knowledge is extracted from the knowledge owner 

and made independent from the person, and stored in different forms (Disterer, 2001). The 

personalization strategy focuses on person-to-person interaction (Aurom a& Ward ,2004) where the 

knowledge is attached to its knowledge owner and sharing it is achieved through personal meetings 

and conversations (Disterer, 2001). Disterer state that an organization can exploit both strategies but 

that one of them should be more dominant and the other one serve as a complementary support 

(Disterer, 2001). Although one strategy can be preferable over the other Aurom and Ward (2004) 

highlight the importance of not discarding the codification strategy in a big organization where 

knowledge needs to be spread more widely and reach more people than in small organizations. 

3.1.3 The conception of knowledge sharing in this paper 

Although the concept of knowledge sharing is well discussed in literature the definition among the 

sources are not consistent. To start with, some authors differ between knowledge transfer and 

knowledge sharing. Tiwana and McLean (2005) mean that knowledge transfer refers to the activity 

where one individual (A) transmits a specific knowledge to another individual (B), resulting in B 

possessing all the specific knowledge that A had. Moving on to knowledge sharing the authors define 

it as the transmitting of knowledge with the result of individual B possessing only a subset of 

individual A´s knowledge. They also point out that knowledge sharing does not include the 

transmitting of tacit elements while Hendriks (1999) means that the transmitted knowledge can 

consist of both tacit and explicit elements. He also states that knowledge cannot be regarded as a 

commodity that can be passed around between entities and form an identical knowledge base within 

different people. The author states that knowledge sharing is more about receiving other people´s 

knowledge, explicit or tacit, in order to reconstruct your own knowledge base. While he and other 

sources, such as Tiwana and McLean (2005), regard knowledge sharing solely as the transfer of 

Socialization  
Externalization 
Combination 
Internalization  

Transactive memory 
Collective memory  

Knowledge sharing 

Figure 5: Central concepts in knowledge sharing 
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knowledge, other authors like Maalej and Happel (2008) and Hansen (1999) regard knowledge 

sharing as the dual problem of searching for knowledge as well as sharing it.  

 

As the definition of knowledge sharing is spread it is important to present what the concept of 

knowledge sharing is in this paper. When using the concept of knowledge sharing in this paper it 

refers to: 

 

 

3.1.4 Summary of part I 

In the summary below key points from the first part of the theoretical framework is provided where 

the basic theory regarding knowledge and knowledge sharing is presented.  

The process of sharing tacit and explicit knowledge between units resulting in a 

reconstruction of their previous knowledge base. The definition includes the terms: 

“know-what”, “know-how”, “know-who” and “know-where”, in the knowledge 

management field. 

 

Key points from part I 
 

 Knowledge can be either tacit or explicit 

 Tacit knowledge is more difficult to express as it regards personal skills, experience 
and intuition in an area 

 Knowledge in a group setting can be divided into collective memory and transactive 
memory 

 The transactive memory is the awareness of what other people know and where 
they are located 

 The collective memory is a group´s shared meaning and consists of procedures, 
norms and rules under which the group is functioning 

 Knowledge can be shared and transformed from tacit to explicit in different ways 
through socialization, externalization, combination and internalization 

 Organizations can share knowledge through the strategies: codification or 
personalization 

 Both of the strategies can be present but one should be more dominant and the 
other used as a support 

 Big organizations should include the codification strategy since the shared 
knowledge needs to reach a vast amount of people 
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 Part II: Main factors affecting knowledge sharing in software development projects  3.2

The characteristics of the software development industry make knowledge sharing a big challenge in 

the business. The fact that it is highly complex, involving different knowledge bases and frequent 

interaction makes knowledge sharing a big part of success. The areas that are mentioned in literature 

to affect the knowledge sharing process that is presented deeper in this part are: individual 

motivation, social ties, virtual teams, and the organizational context. First a brief presentation about 

knowledge and knowledge sharing in the software development industry is presented, followed by 

the connection the business has with the influential areas. 

3.2.1 Knowledge in software development projects 

Software development is frequently named a knowledge-intensive business that involves a lot of 

different people working on the same product in different phases, through different activities and 

with different skills (Rus & Lindvall, 2002). Software development projects are by nature highly 

complex and include more than just technical knowledge such as programming languages, 

development tools and debugging methodologies. Due to the high complexity those projects cannot 

be managed by one individual developer and therefore various people are involved in them (Ewusi-

Mensah, 2003). The common set of people involved consists of business analysts, software 

architects, programmers and testers, all with different roles and different backgrounds (Chau & 

Maurer, 2004).  

 

Swart and Kinnie (2003) divide tacit knowledge in software projects into two categories; technical 

tacit knowledge and practice-based tacit knowledge. The technical tacit knowledge is built on the 

explicit one, such as programming languages, and demonstrates itself through shared practice. The 

practice-based tacit knowledge is visible through a software developer´s knowledge of short-cuts in 

the code and how the code should be applied in order to achieve a high customer value (Swart & 

Kinnie, 2003). The two categories can be compared to the ones mentioned by Johannessen 

previously, called practical-based knowledge and familiarity knowledge respectively. Tiwana (2004) 

adds another key type of knowledge that is required in software projects apart from the technical 

one as the importance of knowing the domain in which the developed software is to be utilized; the 

business application domain. It involves knowing the business processes of the customer, making 

sure that activities in the customer´s business is embedded in the software and the main objective 

for developing the system. In addition, one type of knowledge that is regarded important but less 

obvious in software development is the one regarding how a solution came to be (Maajel & Happel, 

2008; Rus & Lindvall, 2002). Maajel and Happel refer to it as contextualization and more commonly it 

regards the traceability of the context. The authors state that it is highly important that it is captured 

both when the software is built as well as when the software is tested and errors are discovered. 

They emphasize the importance of building a bridge between the person that provided the 

knowledge and the person that is to use the knowledge.  

 

Apart from the knowledge that explicitly regard the developed software Rus and Lindvall (2002) also 

point out another type of knowledge that very often is being disregarded when new software 

developers are entering an organization. They highlight the importance of making new developers 

aware about local policies, practices and existing development.. The authors state that this 

knowledge is most often distributed through informal ways and point out that in this way the 

knowledge becomes inaccessible to the whole organization. Therefore a formal introduction is given 
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as highly important for everyone to receive knowledge that is important to get access to from the 

very beginning (Rus & Lindvall, 2002).  

 

3.2.2 The “know-who” and the “know-where” in software development 

In software development projects, the skills and experiences that the individuals possess in a specific 

area is not the only aspect of knowledge that is of high importance. In addition to the presence of 

individual knowledge, the awareness of others´ expertise is regarded as extremely meaningful (Faraj 

& Sproull, 2000). Since it is rather timely to transfer knowledge and achieve that all individuals learn 

and practice each other’s skills, the awareness of what other people knows and where they are 

located is an important matter in the complex business of software development (Faraj & Sproull, 

2000). The strategy of making people aware of other peoples expertise in an organization has proven 

to add more value than transferring all knowledge between individuals, and that is why the 

transactive memory is so important to maintain in software development organizations (Faraj & 

Sproull, 2000). The advantage that a developed transactive memory system is reckoned to have is 

that teams and individuals can develop in a specific area and at the same time being aware of the 

presence of expertise in other locations (Oshri et al., 2008). 

 

In a group setting, the transactive memory refers to the usage of others as memory sources where 

the memory sources are linked together through transactions where knowledge is exchanged. Oshri 

et al. (2008) categorized three different transactions named encoding, storing and retrieving. 

Depending on an organization´s strategy the transactions can take place according to the 

personalization-based or the codification-based approach where the first one means that the 

knowledge is encoded, stored and retrieved through the tacit person-to-person interaction, and the 

second one that it is explicitly stored and retrieved through databases and formal search 

mechanisms. (Oshri et al., 2008)  

 

The overall purpose of the transactive memory is to map the tacit knowledge in a team and to 

facilitate the searching and conceiving of it (Alavi & Tiwana, 2002). The purpose of encoding that is 

mentioned by Oshri et al. (2008) is to use a standardized language to label the knowledge that is 

stored. By supporting the development of common terminology, language and concepts for the daily 

work throughout the organization, the process of searching for knowledge is facilitated (Oshri et al., 

2008). Not only should the searched knowledge be labeled, but also there should be a common 

language for the description of tasks, roles and assignments (Faraj & Sproull, 2000; Oshri et al., 

2008). The next transactions are storing the knowledge and retrieving it. The retrieval part of the 

transactive memory is the actual search for the appropriate source and is conducted through search 

mechanisms. All transactions are important and should be provided organizational support in order 

to enhance the knowledge sharing (Oshri et al., 2008). In Figure 6 a visualization of the identified 

transactions can be studied. It is noteworthy to add that although the transactions are described in a 

very systematic manner a transactive memory system does not need to be a physical system since 

either of the codification strategy or personalization strategy can be used. 
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3.2.3 Knowing “the common ground” in software development teams 

In software development, the increased size of a system that is to be developed not only puts more 

pressure on different domains that needs to be integrated and shared but it also adds pressure on 

the team dynamic. Researchers have previously paid less attention to the knowledge that facilitates 

coordination within a team as the development of a collective memory gives (Crowston & Kammerer, 

1998). However, its impact on project success in the business of software development was 

discovered a while back in the study of Crowston and Kammerer (1998). In line with what is stated by 

Alavi and Tiwana (2002) and Kotlarsky and Oshri (2005) the authors argue that the collective memory 

is important in order to succeed with software development projects. They all highlight the 

importance of sharing and developing the knowledge regarding the group for each member that 

belongs to it. By being aware of how things are done and what is expected by other team members, 

the time-efficiency is maximized and coordination difficulties are minimized. It is the reason for the 

importance of sharing this type of knowledge in software development teams (Crowston & 

Kammerer, 1998). 

 

Although several authors recognize the importance of the collective memory in software 

development and include it as a part of knowledge sharing, Crowston and Kammerer (1998) are two 

of the few authors that have focused on the collective memory in their research, rather than the 

transactive memory. Crowston and Kammerer (1998) not only state the importance of the collective 

memory but also give an insight into how it can be developed. Their study shows that the 

socialization phase in the knowledge sharing spiral presented earlier is an important part when 

developing a shared meaning within a team. They argue that activities  like those are important when 

new members enter a group, whether the group is an organization or a smaller team. They 

emphasize the importance of supporting dialogues and educate team members in order for them to 

know how things are done in their group. The authors highlight the importance of an organization to 

provide time and space for direct initiatives to support the collective memory, such as reflecting over 

difficulties and successes at the end of a project. These activities were found not to be prioritized by 

organizations but nonetheless significant for the projects to succeed. (Crowston & Kammerer, 1998)  

 

 

Figure 6: Development of transactive memory 
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To receive an overview of the different types of knowledge that are necessary to share in software 

development organizations an illustration is provided in Figure 7 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the presented theory an indication is given that a lot of different knowledge is present and 

important in the business of software development and needs to be shared between different 

people. Previously a big part of the solution has been on enabling technology but as time has passed 

it has been discovered that other factors need to be in place in order to manage all different 

knowledge that is to be shared in the business (Hendriks, 1999). The four main factors that have 

been found to influence knowledge sharing are the individual motivation, social ties, virtual teams, 

and the organizational context, all which are presented in the following four sub-sections. 

3.2.4 Motivating individuals to share  

The process of knowledge sharing can be divided into two parts when studying it on an individual 

level; the process of the knowledge owner to externalize its knowledge, and the process of the 

knowledge seeker to internalize it (Hendriks, 1999). Depending on the situation the processes are 

carried out more or less successfully where a number of barriers can disturb them severely (Hendriks, 

1999). Hendriks means that in order to succeed with knowledge sharing on an individual level a 

person needs to be motivated both to externalize its knowledge as well as internalize it. Disterer 

(2001) believes that these processes are affected by the knowledge sharing strategy of the company. 

For an organization that is using the personalization strategy the individual barriers to knowledge 

sharing become lower since the knowledge is never separated from the knowledge owner, unlike the 

codification strategy where the knowledge is parted from the individuals and spread out in the whole 

organization.  

 

In Hendriks (1999) study it is pointed out that the reason why people are willing to share knowledge 

is because of the expectation or hope to receive recognition for it, because it gives an opportunity for 

promotion, or because a sense of responsibility. For the employees to have a sense of “care-why” is a 

big contributor in order to encourage knowledge sharing in an organization (Disterer, 2001). One 

Figure 7: The different types of knowledge in software development organizations 
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problem that Disterer (2001) mentions is the lack of real-time feedback of the contributions to 

knowledge sharing. In order to dedicate more time on knowledge sharing activities and document 

experiences the employees do not see the beneficial value that their contribution gives immediately. 

Usually these are demonstrated much later after the initiative has been taken. Furthermore, the 

author points out that the loss of power over the shared knowledge also contributes as an individual 

knowledge sharing barrier. If an employee shares its knowledge about customers, procedures or 

methods that makes him or her valuable in certain situations, the exclusiveness of his or her 

knowledge decreases when sharing it with other colleagues. In knowledge-intensive firms this is 

especially common since knowledge is the raw material to succeed with the final results. It becomes 

an even bigger problem if incentives and rewards are built on developing a specific expertise in a 

field (Disterer, 2001). To use reward systems in general must be made with caution and different 

sources have been expressing this when it regards to motivate individuals to share knowledge. 

Although reward systems are regarded as appropriate tools for motivation, financial rewards have 

been highlighted as inappropriate for increasing the employees´ motivation in the long term 

(Disterer, 2001; Hendriks, 1999; Rus & Lindvall, 2002). 

 

3.2.5 Social ties and their impact on knowledge sharing 

An important matter when it comes to succeeding with knowledge sharing is the creation and 

maintenance of strong social ties among people (Alavi & Tiwana, 2002; Hansen, 1999; Kotlarsky & 

Oshri, 2005). Strong social ties are defined as close and frequent interactions and have previously 

been regarded as a costly and unnecessary cause to devote resources to, mainly because it has been 

claimed that weak ties (distant and infrequent interactions) is more time-efficient than maintaining 

strong social ties. Hansen (1999) refuted this claim by differing between complex and non-complex 

knowledge and proved that for complex tasks weak ties have an unfavorable impact on the 

knowledge transfer process and therefore the project performance. As stated before the software 

development industry is highly complex and therefore it is not surprising that many other authors in 

addition to Hansen (1999) are highlighting the importance of supporting the social ties among the 

employees in organizations that intend to facilitate the knowledge sharing process (Alavi & Tiwana, 

2002).        

 

One key element that is repeatedly mentioned in literature to create strong social ties is trust (Alavi 

& Tiwana, 2002; Kotlarsky & Oshri, 2005). Trust can be defined as the willingness from one person to 

relate to another and believing that the other person´s contribution will be beneficial (Kotlarsky & 

Oshri, 2005) and without trust the transfer of knowledge between individuals will never occur 

(Disterer, 2001; Hendriks 1999; Joshi et al., 2007). To be able to build and maintain trust it is 

important to support frequent interactions and to encourage communication between members 

(Alavi & Tiwana, 2002). The effect of that, and in particular the encouragement of communication, is 

the perceived credibility of a person. The credibility has proven to significantly affect the amount of 

knowledge transferred and is highly important during the process of exchanging tacit knowledge, 

also known as the socialization phase in the knowledge spiral (Joshi, 2007; Sarker et al., 2005). In a 

study of Walz et al. (1993) it was discovered that the more active a team member interacted during 

team meetings, the more accepted and motivated the rest of the team members became to absorb 

the communicated information. This is backed up by Sarker et al. (2005) who also adds another 

important element that contributes to the sense of trust among team members; their reputation. 
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The reputation of another individual is measured through the performance of it and by frequent 

interactions and social cues linked to competence other team members feel more secure and 

trusting in receiving knowledge from him or her. In addition the authors highlight frequent 

communication as a facilitator in the development of a shared meaning, or the collective memory.  

They also present the “water cooler effect” that “represents a belief that conversations that develop 

in and around a water fountain or in a cafeteria significantly enable knowledge transfer” (Sarker et 

al., 2005, p.205) and state that this is crucial when developing trust among team members . The face-

to-face interactions in the informal forums play an important role when exchanging knowledge since 

the informal forums are enabling the creation of collective memory as the team receives insights in 

the others´ point of views, beliefs and ideas (Sarker et al., 2005). This enables the creation of a 

shared meaning and awareness of how other team member thinks. (Sarker et al., 2005) In addition 

the informal forums increase the awareness of other people´s knowledge through the direct 

interactions and in that way also favors the development of the transactive memory (Alavi & Tiwana, 

2002). Providing these “water coolers”, or informal forums, is highlighted by Sarker et al. (2005) as 

well as other authors (e.g. Kotlarsky & Oshri, 2005) who mean that it is an important matter in order 

to encourage the social interactions that have been mentioned as important for the factors affecting 

trust and therefore the strength of the social ties.  

 

3.2.6 Virtual teams influencing knowledge sharing 

A common trend in the business of software development is to involve people from different 

locations in the same project. If the project tasks of team members from different locations are 

overlapping these teams are referred to as virtual teams, which is a common case in software 

projects, and if they are not overlapping they are called distributed teams (Noll et al., 2010). Virtual 

teams put more pressure in software development projects than distributed teams, and the effects 

that they have on knowledge sharing is a well-studied topic and bring some additional challenges to 

manage that does not exist in collocated teams (Kotlarsky & Oshri, 2005; Noll et al., 2010). Teams of 

this sort often operate in an environment where the members come from different types of culture, 

speak different kinds of languages and operate in different time zones (Noll et al., 2010). Usually 

there is an absence of working together in the history and the social cues that are normally used to 

be able to read people are filtered out by electronic communication (Sarker et al., 2005). Apart from 

the temporal barrier that creates the problem of non-instant feedback, there are even more 

problems that needs to be managed for the knowledge sharing process to succeed (Noll et al., 2010).  

 

One consequence of not operating in the same location is that the team members in a project do not 

communicate frequently to each other which leads to insufficient insight in members results and 

progress on remote sites (Sarker et al., 2005). The lack of communicating also damages the 

reputation and the perceived credibility. Although communication can be supported by electronic 

solutions the social cues that are associated with reputation and competence are filtered out and 

contributes to less trust (Sarker et al., 2005). It might sound like a minor problem but infrequent 

communication can have a severe impact on knowledge sharing as it can lead to insufficient trust and 

therefore weaker social ties (Noll et al., 2010). The issue is often approached by relying on 

information technology but that can sometimes cause an uneven knowledge spread in the 

organization where members on other sites fail to receive knowledge possessed by their peers (Alavi 

& Tiwana, 2002).  
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The biggest drawback in virtual teams seems to be the lack of informal face-to-face contact and the 

impact it has on trust among team members (Kotlarsky & Oshri, 2005; Noll et al., 2010). Since they 

most often have not worked together before, the social ties among them are weak from the very 

beginning (Kotlarsky & Oshri, 2005) and the regular manner to increase trust through face-to-face 

contact might not be possible to accomplish.  

 

Another problem that is caused by the lack of informal settings is the difficulty of transferring tacit 

knowledge between team members. As noted previously, the phase of socialization requires a close 

relationship where the transfer is achieved through observation and imitation, something that is not 

possible to create in virtual teams. To be able to procure this tacit knowledge it needs to be 

expressed with words and that puts an even higher pressure on externalizing tacit knowledge (Noll et 

al., 2010). Although it is not an impossible issue there will always be tacit knowledge present that can 

never be captured in words and therefore there will always be knowledge loss present.  

 

An additional challenge in virtual teams is its impeding effect on the collective and transactive 

memory in a team because of the infrequent communication (Sarker et al., 2005; Alavi & Tiwana, 

2002). Through frequent communication the team members get insights into other people´s 

reasoning and aspects, and that contributes to a development of a shared understanding within the 

group, and this becomes more difficult to achieve in virtual teams (Sarker et al., 2005). The 

awareness of what other people´s skills are also becomes higher by the frequent communication, 

and in that way the development and maintenance of the transactive memory is being hindered in 

virtual teams.  

 

3.2.7 Organizational context and its connection with knowledge sharing  

The organizational culture is the most common explanation for failing with knowledge management 

initiatives (Rus & Lindvall, 2002) and is frequently repeated in literature to have an influence on the 

success of knowledge sharing initiatives (Hendriks, 1999; McDermott & O´Dell, 2001; Riege 2005). 

Several authors highlight the importance of fostering a sharing culture to be able to succeed with 

knowledge sharing initiatives and McDermott and O’Dell (2001) have been studying more in depth 

why some organizations succeed with knowledge sharing initiatives. The study shows that one 

important aspect is to implement the knowledge sharing initiatives in line with the organizational 

culture. Although some literature states that knowledge sharing is more likely to occur in flat 

organizations than in hierarchical ones with top-down communication flow (e.g Disterer (2001) and 

Riege (2005)) McDermott and O’Dell (2001) give examples of knowledge sharing initiatives in rigid 

and formal companies that have become a success because the efforts fit the structure and degree of 

formality in its culture. However the informal ways of sharing knowledge is emphasized by Rus and 

Lindvall (2002) to be a big enabler in order to create a knowledge sharing-organization. Still they and 

other authors (e.g Aurom and Ward (2004)) the formal ways of sharing knowledge are highly 

important to be accessible to the whole organization. Despite that McDermott and O’Dell (2001) 

emphasize that the initiatives should match the degree of formality of an organization those authors 

state that both formal and informal ways must be present in organizations in order to succeed with 

embedding knowledge sharing in it. 
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McDermott and O’Dell (2001) further studied the way the companies implemented knowledge 

sharing initiatives and how they were related to their mission, spoken values, core values, structure 

and degree of formality, and managed to identify several valuable conclusions. Firstly the companies 

that succeeded with the initiatives made a visible connection between knowledge sharing and its 

usage to solve practical business problems. They also demonstrated the importance of knowledge 

sharing to the organization by introducing appropriate reward systems and giving recognition to 

employees that support it. Although the general result in literature state that introducing financial 

reward systems fails in the long-run it is also regarded as an important tool to indicate the 

importance of knowledge sharing in a company (Riege 2005; Rus & Lindvall, 2002). However, the goal 

with reward systems, to give recognition to employees, can also be reached by introducing 

knowledge sharing contributions into performance evaluations (Riege 2005; Rus & Lindvall, 2002) 

which also contributes to the idea of making knowledge sharing visibly important as well as 

motivating individuals. Riege (2005) also emphasize the significance of dedicating enough resources 

to knowledge sharing initiatives as an indication of the importance of knowledge sharing. 

 

McDermott and O’Dell (2001) also point out how the initiatives of knowledge sharing built on core 

values of an organization made the implementation of the initiatives successful. In addition the 

organizations in their study took advantage of the networks that already existed, informal as well as 

formal ones, and provided those with tools and resources to be able to carry through knowledge 

sharing activities. That also showed the rest of the organization that knowledge sharing was a natural 

step rather than a forcing activity which lead to a higher motivation for the initiatives. Lastly the 

authors conclude that the usage of leaders and influential peers to encourage people to share 

knowledge in the routine work contributed to the knowledge sharing implementation as it gave a 

higher sense of managerial support in the organization. Altogether their study highlights the 

contextual dimension of knowledge sharing implementation and shows that while informal initiatives 

might work very well for informal companies, formal initiatives might work better in formal ones.  

 

The four main factors that have been presented up until this point above affect knowledge sharing in 

different ways, and the fact is that all of them may serve as impeders. However it is stated in the 

presented literature that the three factors; individual motivation, social ties and the organizational 

context, may serve as facilitators if they are supported in the right way. On the other hand it is also 

stated by literature that the presence of virtual teams creates barriers to knowledge sharing that can 

either be bigger or smaller depending on how the situation is handled, but that it in fact does not 

serve as a facilitator. An illustration of the four main factors effect on knowledge sharing is provided 

in Figure 8.  
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Facilitators Impeders 

 

3.2.8 Summary of part II 

As in the previous part a summary with key points from the second part is provided in order for the 

reader to grasp the important pieces of the second part of the theoretical framework. Since the 

theory from this section forms a part of the overall picture that is studied for the two cases later on, 

an illustration is also provided after the summary.  

 

 

 

 

Key points from part II 

 Knowledge that needs to be shared in software development  are not only technical 

but also the “know-who”, the common ground of a group and  contextualization 

need to be shared 

 Recognition is the main motivation for sharing knowledge 

 Financial rewards are not appropriate to create a long-term motivation 

 Trust, frequent communication and informal forums strengthens social ties  

 Informal forums are essential to develop and maintain the collective and transactive 

memory in a team 

 Virtual teams hinder frequent communication  

 Virtual teams lack face-to-face interaction which leads to weaker trust 

 Virtual teams put higher pressure on managing the transactive and collective 

memory 

 Visible connections between knowledge sharing initiatives and business goals 

facilitate the success of the initiatives 

 

 

Figure 8: Overall impact of the main factors 
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The influencing main factors on knowledge sharing in software development are illustrated in Figure 

9. The image presents the different areas that have been introduced in the second part of the 

theoretical framework and it is suggested that the reader keep them in mind for the later parts of the 

report. The figure aims to show how the four presented areas affect knowledge sharing in software 

development organizations. The figure will be extended further after the third and final part of the 

theoretical framework and forms the complete model of analysis.  

 

 

 

 
 
 
 
 
 
 
 

  

Socialization  
Externalization 
Combination 
Internalization  

Transactive memory 
Collective memory  

Knowledge sharing 

Individual 
motivation 

Organizational 
match 

Virtual 
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Figure 9: Illustration of the main factors influencing knowledge sharing 

 Stating the importance of knowledge sharing through appropriate reward systems, 

performance appraisal, and dedicated resources facilitate the success of the initiatives 

 Building knowledge sharing initiatives on existing networks facilitate the success of 

them 

 Managerial support facilitates the success of knowledge sharing initiatives 

 Individual motivation, strong social ties, and matching the knowledge sharing initiatives 

to the organizational context facilitate knowledge sharing 

 Virtual teams impede knowledge sharing 
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 Part III: Software project processes and their impact on knowledge sharing 3.3

Many different project process methodologies have been applied by software development 

organizations in order to manage the complexity in software projects. The types that are widely used 

today are agile software processes which include several practices that encourage knowledge sharing 

within teams, such as Scrum, post mortem analysis and pair programming (Chau & Maurer, 2004). 

The processes have different impacts on knowledge sharing and in order to understand in what way 

they affect knowledge sharing they will be presented in this part. 

3.3.1 The impact of Scrum on knowledge sharing 

The agile software development process was first developed in order to deal with the information 

loss that was present back when projects were mainly performed in a sequential way, where people 

involved in the project were assigned different roles that correspond to different phases in the 

project (e.g. business analyst, software architect, programmer). Documentation was being made in 

each step and was handed over to the person in charge for the next step, and was supposed to be 

complete, consistent and unambiguous. The problem with this approach is that a severe knowledge 

loss occured between the hand-overs, and in the complex and dynamic environment that software 

projects operate in, this is not sustainable. (Chau & Maurer, 2004) An illustration of the process can 

be studied in   Figure 10. 

 

 

 

 

 

 

 

 
  Figure 10: The traditional, sequential project process in software development 

 

 

When working according to Scrum, the project is advancing through incremental steps with 

continuous face-to-face contact between all team members throughout the whole process. There are 

a series of development phases in between initial planning to full product release that are called 

sprints, lasting from one to four weeks (Rising & Janoff, 2000). During the release and the iteration 

planning discussions among the developers and the customer take place in order to share knowledge 

about the system requirements. Scrum serves to bring the developers closer to the customer and to 

encourage frequent dialogues.  The frequent discussions about the requirements of the product and 

what is possible to achieve contributes to a higher sense of trust between them, thus facilitating the 

knowledge sharing process (Chau & Maurer, 2004).  

 

Throughout the process daily Scrum meetings are hold. All team members are present in these 

meetings, even the ones on remote locations (Rising & Janoff, 2000). During the meeting each person 
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reports what has been achieved since the last meeting, what obstacles are impeding the progression 

of the process, and what are the goals of the day´s work (Rising & Janoff, 2000). The purpose with 

the meetings is not to control the team members, but to facilitate communication between members 

and to detect difficulties in each incremental step that is necessary to deal with to reach the common 

goal that has been set (Chau & Maurer, 2004; Rising & Janoff, 2000). The result is an increasing 

awareness among team members about what knowledge the others possess (Chau & Maurer, 2004; 

Rising & Janoff, 2000) thus maintaining the transactive memory, and also encourage team-building 

and makes the progress visible to everyone in the team (Rising & Janoff, 2000). A simplified image of 

the Scrum process is provided in Figure 11. 

 

 

3.3.2 Postmortem analysis as a tool for the knowledge sharing phases 

Agile software development methods are supporting the common challenge in software projects; 

sharing project experience. In Scrum it is called project retrospectives but has the same basic idea as 

post-mortem analysis, or PMA. PMA is regarded as a useful tool in capturing lessons collectively in 

software projects (Birk et al., 2002; Dingsoyr, 2004; Myllyaho et al., 2004) and the concept of PMA is 

to learn from past mistakes and to improve the project process in the future. It is also referred to as 

‘project retrospectives’, ‘postproject review’ or ‘reflective practice’ but they all share the same 

basics. A PMA should not be confused with the meaning of post implementation evaluation, or 

project completion reports, that aims to evaluate the success of the implemented information 

system and is performed only by the project manager (Dingsoyr, 2005; Myllyaho et al., 2004). 

Although postmortems in general are performed after a project is finalized they can also be 

conducted during the project execution (Myllyaho et al., 2004). This has been noted as especially 

useful in agile software development projects where it is recommended to perform a reflective 

workshop after each sprint that is finalized to be able to modify the daily work practices to suit the 

current project (Myllyaho et al., 2004).  

 

The idea of PMA is to gather all project participants and collectively identify what has happened 

during the project; which parts worked out well and should be repeated in other projects, what parts 

worked out badly and should be avoided, and what parts have room for improvements (Stålhane et 
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Figure 11: Scrum software development process 
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al., 2003). The execution is very flexible but the main focus is to encourage dialogues and discussions 

to collect data about the project where tools from total quality management is usually applied 

(Stålhane et al., 2003; Myllyaho, 2004). Dingsoyr (2005) also points out that the execution of PMA 

depends on whether the company´s strategy regarding the capture of knowledge is codification or 

personalization, but as the process is focused on personal interactions it will always support the 

personalization strategy directly.  

 

The result after a collective discussion in a PMA is a list of problems that should be grouped into 

issues or problem areas by the group, and thereafter prioritize them and finally present them in a 

thorough postmortem report. A feedback session of the report has also been proven useful for the 

software developers to bring new insights to what happened in the project. Regardless of the 

strategy this process facilitates both the externalization phase and the combination phase in the 

knowledge sharing process as the team members are able to express and document knowledge that 

beforehand was tacit, and the distribution of the documented experience can contribute to new 

paradigms that can be used in the company (Myllyaho et al., 2004). Furthermore, the process of 

postmortem creates a setting where the employees need to listen to others´ personal experiences, 

which make the PMA a facilitator to socialization as well (Dingsoyr, 2005). In addition Myllyaho et al. 

(2004) mention the positive effect the process has on the team members understanding and sharing 

of each other´s perspective, which is earlier mentioned as the collective memory in knowledge 

sharing.  

 

Despite of the usefulness of postmortems it is not widely employed in the software industry and 

several authors argue that the project managers are not given time in between two projects to carry 

through a PMA. The individual motivation also plays a part in this as people usually are less willing to 

devote time on what has already past when there are other tasks available that regard what is about 

to come. (Myllyaho et al., 2004) 

3.3.3 Pair programming as a support for knowledge sharing 

A useful tool that has proven to decrease development costs and increase the quality of the 

developed software is pair programming (Cockburn & Williams, 2000). In addition it has also been 

recognized as an encourager to knowledge sharing in software development (Ally et al., 2005; Chau 

& Maurer, 2004). Pair programming is yet another applied practice in the world of agile software 

development and is recommended to be used in combination with other agile processes such as 

Scrum (Ally et al., 2005). In a session of pair programming two developers sit in front of the same 

computer and are designing, coding and testing the software together (Chau & Maurer, 2004). The 

process is very social and informal with a lot of spontaneous conversations and the type of 

knowledge that is shared is mostly tacit (Chau & Maurer, 2004). A general contribution of pair 

programming regarding knowledge sharing is that it is a facilitator in the socialization phase, as it is a 

social process and the exchange of tacit knowledge is high (Chau & Maurer, 2004). Several sources 

also point out that the level of trust increases, the communication among the people is enhanced, 

and that the team building is increased (Ally et al., 2005; Chau & Maurer, 2004; Cockburn & Williams, 

2000) as well as learning what contextual factors that has led to a certain decision (Chau & Maurer, 

2004). In addition Chau and Maurer (2004) highlight the increased awareness of other people´s 

knowledge as the programmers verbalize to each other what social resources were used to solve 

specific problems. In order to spread the tacit knowledge that is being shared, literature highlights 
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the importance of rotating pairs once in a while not to limit knowledge sharing between two 

persons. It also strengthens trust among the employees, and facilitates the development of a shared 

meaning among them. (Chau & Maurer, 2004) 

 

Many organizations are skeptical towards the practical benefits that are pointed out by literature and 

do not feel convinced enough to apply the practice. The counterarguments to pair programming 

regard higher development costs for bringing two people to solve one problem, and claiming that the 

development time to solve problems is twice as big. Cockburn and Williams (2000) are facing these 

counterarguments by providing their results of the effect that pair programming has on the 

development cost and time. The results show that the cost for bringing two people together surely 

increases, but it is rather low. The decreased development cost is significantly higher because of the 

enhanced quality of the product. The reason for that is because the defects in the code is discovered 

at a much earlier stage which makes the cost of fixing it reduced since it is cheaper to fix as early as 

possible (Ally et al., 2005; Cockburn & Williams, 2000). In addition the results show that a pair of 

programmers is able to produce less amount of code than an individual programmer, which is 

regarded as a contributor to the design quality of the product (Cockburn & Williams, 2000). Ally et al. 

(2005) also point out the positive pressure that is put on the programmers to follow coding standards 

when working in pairs. When working in pairs the programmers sensed that they needed to be less 

idle in order for the other one to understand the code. 

 

Although pair programming is mainly carried out by two people that are collocated, there are sources 

that have found that the same benefits of pair programming can be reached for pairs that are not 

collocated; therefore it is not an activity that virtual teams cannot take advantage of (Baheti et al. 

2002, Stotts et al., 2003).  Distributed pair programmers have proven to enhance the efficiency in 

comparison to virtual teams that have used individual programming (Stotts et al., 2003). This 

indicates that the same benefits of pair programming that was presented by Chau and Maurer 

(2004); the increased trust, the increased team-building and receiving the contextual knowledge to 

the developed solutions, can be experienced in virtual teams. However Stotts et al. (2003) have 

identified some factors that affect the performance of pair programming. Most of the factors are 

related to technology but two of them go beyond that. The authors discovered that an initial face-to-

face meeting was beneficial to succeed with distributed pair programming as well as a willingness 

from both persons to communicate. The authors conclude that surely the challenges of pair 

programming are increased in virtual teams but they have also provided an incentive for 

organizations with virtual teams to include pair programming as one of the agile work processes that 

enhance knowledge sharing in the routine work. 
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3.3.4 Summary of part III 

A summary of key points from the third part of the theoretical framework is presented below and are 

recommended to the reader to remember for the later part in the report. 

 
The impact that the presented agile project processes have on knowledge sharing in software 

development is illustrated in Figure 12 and will be added to the previous illustration that was 

provided from the second part of the theoretical framework. 

 

Key points from part III 
 

 Agile software project processes show a strong impact on knowledge sharing through 
several routine activities 

 The daily Scrum meetings encourage frequent communication  

 The frequent interaction supported by Scrum has a positive effect on the collective 
and transactive memory  

 PMA increases the communication level by dialogues and discussions 

 PMA facilitates the externalization phase by expressing personal experiences 

 PMA facilitates the socialization phase through listening  

 PMA facilitates the combination phase by spreading the results of different PMAs 

 Pair programming facilitates the socialization phase 

 Pair programming increases the level of trust among employees 

 Pair programming encourages communication 

 Pair programming enhances the transactive memory 

 Pair programming brings the same positive effects on knowledge sharing for 
distributed pairs 

Socialization  
Externalization 
Combination 
Internalization  

Transactive memory 
Collective memory  

Knowledge sharing 

Figure 12: Illustration of the project processes impact on 
knowledge sharing 
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 Model of analysis 3.4

In order to provide a comprehensive image of how the three presented parts from the theoretical 

framework are connected a model of analysis has been created for this study. It can be studied in 

Figure 13 and is used later on in the analysis when the empirical findings in the up-coming section 

have been presented.  The model aims to demonstrate the relation between the effect from the 

project processes on a lower level, and the effect from the main factors on a higher level in the 

organization. It visualizes that by supporting the main factors in the project processes, knowledge 

sharing can be integrated on a daily level in the organization.  
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Figure 13: Model of analysis 
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4 Introduction to the case company: IFS 

In this section an introduction of the case company, IFS (short for Industrial and Financial Systems), is 

presented. First a short description of the business idea of the company is given and thereafter the 

reader is given the story of how the company came to be. The goal with the introduction is to 

provide an image of how the company has been affected by the software development business, and 

how the history of the company has contributed to form the culture and the offers that are present 

today in IFS. 

  

IFS is a provider of their own developed ERP-system (short for Enterprise Resource Planning system) 

IFS Applications that serves as an IT system that supports their customers to manage their business 

activities more efficiently. Apart from developing ERP-systems they also supply and implementing it 

to their customers. Their integrated solution is able to support seven different business functions: 

Technology, Service & Asset, Manufacturing, Projects, Supply Chain, Financials and Human Resources 

(IFS World, 2012). IFS was founded in the beginning of the year 1980 by five friends from the 

university of Linköping: Bengt Nilsson, Heinz Kopfinger, Manni Svensson, Johan Linder and Ulf Stern. 

In the following sub-section the historical events that led to where IFS is today are presented. The 

majority of the data that is presented in 4.1 and 4.2 is a result from an interview with one of the 

founders Ulf Stern. Therefore when no reference is given on specific data he is the original source of 

it. 

 IFS’s historical path to today  4.1

The beginning of IFS started the year 1981 (although the official date of birth is 1983) in a student 

residence in Linköping, Sweden where five good friends decided that they wanted to begin their 

career after graduating from the university by making their own money and be in charge of their own 

fates. The business idea was simple; to do anything professional that could give them money. They 

registered their company IFS, that back then was an abbreviation of the Swedish word: “Integrerad 

Företagsservice” (in English: Integrated Enterprise Service), and simply offered their services to 

companies. They reached out to 3000 companies through their first brochure and in return received 

one response. The first job included cleaning of a nuclear power station and different kind of support 

to the contractors during the summer. By living in a tent outside of the power station they stayed 

available and close to their customer at all times which, in combination with their dedication to work, 

landed them an increased responsibility six months afterwards. The friends’ next plan was to 

continue the work in the nuclear power stations during the summers and offer cruises the rest of the 

year. The plan took a turn when they were given a business proposition from another friend and the 

software company Oracle. It introduced them to the new hyped world consisting of IT, relational 

database and new technology. From that day forward starts the journey of IFS in the IT business. In 

Table 1 the main events in IFS history after they were founded are described briefly. 

 
Table 1: Historical events of IFS 

YEARS EVENTS 

1983 The start of the IT boom; IFS starts cooperating with Oracle 

1984 – 1990 IFS purchases technical tools from Oracle and starts developing a solution 

within maintenance with the basis of the knowledge they had gained in the 

nuclear industry. Their first customer to buy their solution is Jönköping Energi. 

 



34 
 

This period is very technical focused and IFS manages to make a mark in the 

business as their solution provides higher usability than their competitors. They 

continue to develop their solution and offer it to all kinds of industries  

 

The IT industry grows fast and a demand for developing a solution in Financials 

and Manufacturing with Oracle as a basis is discovered. IFS purchases 

developed solutions from two companies and invests a lot of time and money to 

integrate the separate solutions into a complete system. By the year 1990 they 

had succeeded and a determination to grow bigger increases   

 

1990 - 2000 The small size of Sweden and the determination of growing become conflictive 

and by 1992 the expansion starts off with Poland and Malaysia but continues all 

over the world by setting up offices and purchasing companies.  

 

Between 1995 and 2000 the company grows with 2200 people 

 

2000 - 2005 The fast growing IT industry stagnates as enterprises all over the world freeze 

their investments in IT to survive the present crisis. IFS nearly goes bankrupt 

and are forced to consolidate the company and let many people go  

 

The market becomes more mature and the additional need for knowing the 

business in which the solution will be used becomes apparent. IFS realizes that 

to fight their way back into the market they need to focus their offers more to 

the industries they know best and profile themselves to those 

 

2006 - IFS slowly fights their way back in the market and becomes profitable from this 

time and forward  

 

 

After having dealt with some obstacles, IFS today is more stable and have managed to expand to in 

total of 33 countries with 2700 employees. In total, the company have a turnover of about 2 585 

million SEK (IFS World, 2012). In total IFS has about 2000 customers and about 800 000 people are 

using their products all over the world. The strategic decision of focusing on industries that they 

know best has resulted in: defense, automotive, engineering, process industries, entrepreneur and 

service, trade and logistics, and energy and telecom (IFS Annual Report, 2010). To be able to provide 

an agile system for their customers that they can grow with, IFS adopts the same way of thinking 

they had even before the focus was on IT; staying close to their customer and be committed to the 

job. 

 The organizational structure of the company 4.2

In IFS the responsibility of developing the software, selling it, and implementing it, is put on different 

parts of the company. The responsibility of developing the software is put on Research and 

Development (IFS R&D). They develop the final product for the seven operating areas that are 

responsible for selling and implementing the product to the customer in various geographical areas. 

The overall structure can be studied in Figure 14. 
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Figure 14: Organizational structure of IFS World 

 

The main software development is situated in Sweden and Sri Lanka. Since IFS R&D is the part of the 

company that works with the software development projects that is the target unit that is studied 

further in the report.  

4.2.1 The progress of IFS R&D 

IFS R&D consists of three support functions and seven different departments, each department 

representing the different offers within the business function that the company offers. The company 

support function ‘Product Coordination’ is responsible for integrating all the solutions that are 

provided in the different product groups into a complete functioning system. The organizational 

chart of IFS R&D can be studied in Figure 15 and what is worth noting is that the structure is rather 

flat. The parts of the development teams that have been interviewed for this study belongs to the 

product groups ‘Projects’ and ‘Supply chain’ respectively. The people outside of the teams that have 

been interviewed belong to ‘Methods & Processes’ and ‘Service & Asset’ respectively.  

 

 

Not all seven product groups have been present since the company was initiated. It started with only 

one product group, Maintenance, continued with Financials and Manufacturing and has gradually 

increased to the seven product groups of today. Up until about six years ago there were five product 

groups present until the trend of enterprises started working more and more in projects, which 

IFS World 

IFS Europe North  IFS Europe East ... 

IFS R&D 

Figure 15: Organizational structure in IFS R&D 
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resulted in that IFS R&D started developing their own solution to project-based organizations. In 

addition the product group Service and Asset was created. The work procedures have also changed 

in the company. From having worked according to a sequential way of working, they experienced 

difficulties. They worked with big user requirements lists, developed the software through that list, 

tested the final solution, which sometimes resulted in something that the customer did not want.  

Two years ago they decided to increase the involvement of the customer and the quality of their 

work and through that they started to work according to the agile work methodology IFS AQUA. In 

the following section a brief presentation of it is provided where the reader will be familiarized how 

projects in IFS R&D are meant to be conducted. The data was gathered through documentation, 

extracted from the company’s intranet, and from the interview with the manager from the support 

function: ‘Projects and Processes’. 

 IFS AQUA as a guideline for the daily work processes  4.3

IFS AQUA is influenced by principles such as Scrum, XP and LEAN, with its strongest connection to 

Scrum. As Scrum recommends the development teams on IFS consist of five to nine people and they 

are the ones executing the project tasks. The complete methodology regards an initiation phase, an 

execution phase that includes iterations, and a last phase where the main focus is to test and 

package the developed software. The complete process can be studied in Figure 16. Initially the 

whole team is not included; some of the members arrive in the initiation phase, but the development 

team is usually formed after that phase, before the iterations starts. A deeper presentation of the 

second phase of IFS AQUA, the one named “ITERATIONS”, is presented here since the goal is to study 

knowledge sharing during the actual development of the software.  

 

 
Figure 16: A simplified image of IFS AQUA project process 

 

Although IFS AQUA is thoroughly documented and available for all employees in the organization the 

framework and management is emphasizing that it should be used as a guideline for how to conduct 

the projects rather than a detailed manual where all steps should be performed exactly the same in 

all teams. Nevertheless, management expresses that some stages such as the daily standup 

meetings, retrospectives and demos should be included in all projects. 

 

The input in the iterations-phase is a list of specified tasks that is named “the project backlog”. 

Before an iteration starts the team collectively prioritize the backlog and sets a goal on how many of 

the tasks should be finalized and delivered to the customer during the up-coming iteration. 

Throughout the iteration daily meetings are supposed to be held where each team member answers 

the three questions:  what has been done since the last meeting, what is planned to be done till the 

next meeting, and what obstacles prevent achieving the plan. These are called “Daily Standup 

meetings” but are not necessarily held every day but can vary between teams. The meetings are 

supposed to provide the members complete awareness of the project´s progression and remove 

obstacles in the project.  

 

After an iteration has ended an “iteration retrospective” is conducted. It is highlighted in the 

documentation to be an important aspect of IFS AQUA but contains no further guidelines than the 

Project initiation ITERATIONS 
Acceptance test, packaging, 

project completion 
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three questions that need to be addressed during these sessions:  what has gone well during the last 

iteration, what has failed and the reason for that, and what themes should be the focus of 

improvements for the next iteration. The improvement points that are discussed are supposed to 

end up as an issue in the “project backlog” and be assigned to a responsible person. During the next 

iteration retrospective the team is supposed to follow up and evaluate the implementation of the 

improvement points.  

 

The execution during the iterations can be visualized with the same image that visualized the sprints 

in Scrum development process. The only difference is some of the names that are used to describe 

the different parts; in IFS AQUA the product backlog, sprint backlog, daily Scrum meeting are called 

project backlog, iteration backlog and Daily Standup Meeting respectively. 
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5 Knowledge sharing in IFS 

This section contains the results from the conducted interviews. Two people have been interviewed 

that are not involved in the daily routines of projects and are referred to as management in the text. 

Three people from two projects respectively have been interviewed where two of them worked as 

BSAs and four of them worked as software developers. They have provided insights in how the day-

to-day activities really are performed in IFS and given their point of view of knowledge sharing 

aspects in IFS. In total, employees from three different sites have been interviewed: 6 people located 

in Linköping, Sweden; one person located in Jönköping, Sweden; and one person located in Colombo, 

Sri Lanka.   

 

In this part the importance of knowledge sharing in IFS is initially introduced. Thereafter a 

presentation of the company´s culture, its relation to knowledge sharing, and specific knowledge 

sharing initiatives are presented. After that a brief summary of important key points is provided and 

is followed by a presentation of the two studied projects. In those two sub-sections the reader is 

given a close-up on how knowledge sharing is demonstrated on a daily level in IFS.  

 The recognized need for knowledge sharing in IFS 5.1

In IFS it is regarded as more beneficial to share knowledge than tying it to the individuals in the 

organization. Managers as well as the development teams expressed during the interviews that the 

reason for it is linked to the company´s business. IFS offers their customers an ERP-system that can 

contain up to seven different support functions, all which are interacting as a whole. According to the 

employees, not sharing knowledge with colleagues is not an option for making their IT solution to 

work. In addition the size of the ERP solution that is offered makes the employees realize that it is 

nearly impossible for one person to be capable of knowing everything that is required to develop it. 

The need for sharing knowledge on a daily basis is definitely recognized in the organization and 

stated as a must for coping in the business.  

 

When the employees’ personal motivation for sharing knowledge is brought to discussion during the 

interviews the respondents find it hard to explain it by any kind of recognition. As the interviews 

progress the employees express how knowledge sharing is looked upon as a natural part of their 

work. The main motivation that was given by most of the respondents is related to task completion 

and team progress, which the two following statements shed light upon. The quotations belong to 

one BSA and one software developer respectively and illustrate the employees’ overall motivation to 

knowledge sharing: 

 

 

 

 

 

 

”I think that we function better as a team if we share among us […] it´s 

the outcome of the company that is the important thing really…not 

that one individual is an expert in one small area.”  
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 The organizational culture in IFS 5.2

IFS´s culture can be described by three words that was repeatedly mentioned by the respondents; 

open, informal, and sharing. Already when speaking to management a sharing culture becomes 

apparent. The managers state how they encourage the employees to share their competence with 

each other and emphasize how a sharing culture in IFS has been created. One manager highlights the 

importance of preventing people to develop too much of experts in one area, and instead develop 

broad knowledge in several areas. The same person means that the employees therefore must share 

their competence with each other.  

 

Management is also encouraging a certain mindset that has been expressed as supporting the 

sharing culture in IFS. The mindset regards how all employees should interact with one other and is 

based on helpfulness and taking initiatives, and promotes work under freedom. Work under freedom 

is an important concept that continuously is demonstrated throughout the interviews. The manager 

from the support function ‘Projects and processes’ explains how the project managers do not control 

the development teams by interfering too much in the project execution. Instead the development 

teams have explicit responsibility of completing tasks and are given a high degree of freedom. 

 

The informality and openness in IFS is highlighted in the way the employees speak about the culture 

but also by the way they are dressed. No matter the title of the respondents a formal dress code is 

absent. Whether the interviewee was a founder of the company, a manager, a BSA, or a software 

developer, not a high degree of formality was visible through the clothing. Moreover, the mindset 

that was claimed to be promoted by management becomes visible when the employees try to define 

the culture of IFS. “Helpfulness, lack of prestige, openness, informal” are key words that are 

repeatedly used to describe it. The sharing culture and the mindset of the organization can be 

identified through the following statements of the employees that are included in the development 

teams. The two quotations were stated in one interview with a BSA from Sweden and another 

interview with a software developer from Sri Lanka respectively. The spirit in them is consistent with 

how all employees have described the culture in IFS. 

“Indirectly it is definitely more enjoyable [to share your competence] 

and it might motivate you more if you receive feedback and you know 

that it is received gratefully…but it is not the main purpose for me 

anyhow, rather it feels like a part of your job…you know from 

experience that it is received gratefully.”  
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Management emphasizes the openness in IFS and some of the employees confirm that the 

organization lives up to it. They express that they do not have any problem to step into the office of 

managers working several hierarchical levels up in the organization. Above all they point out that 

when these situations occur they do not need to go through their own managers. Moreover the 

managers claim that they are very receptive to their employees’ ideas, and that the employees are 

appreciated when they bring problems to bear in a constructive way. A software developer located in 

Sri Lanka confirms that the management is very listening and open: 

 

 

 

 

 

5.2.1 Knowledge sharing as a part of the culture 

Knowledge sharing is mentioned as a natural part of IFS’s culture and the perceived support for it is 

different depending on the respondent that is interviewed. No person is formally entitled as 

responsible for knowledge sharing initiatives but one of the BSAs means that it is supported implicitly 

and informally. In contrast, one of the software developers claims that knowledge sharing is formally 

encouraged. The same person means that it is a part of the company´s strategy and encouraged 

through specific initiatives. One example is the results of the last road map that served as a guideline 

for what IFS were to work for in the up-coming year. Some of the results were based on surveys 

conducted for “Great Place to Work” where the employees had the opportunity to express their 

opinions about improvement areas. The survey showed that knowledge sharing were considered 

very important and is one of the dimensions that were included in the roadmap.  

 

The informal support for knowledge sharing is expressed by the employees through informal 

recognition. They are not given any formal recognition but throughout the interviews the employees 

start to recognize that informal recognition is present in the organization and gives support for 

sharing knowledge on a daily basis. Regardless of the employees’ perception of a formal or informal 

support the common thread is that the support of knowledge sharing is apparent and transmitted to 

employees on all levels. Some state that the support of knowledge sharing is even more present in 

the organization today when they apply their agile project methodology instead of the previous 

waterfall methodology:  

”In general people that are working in IFS, they are easy to work with 

and…they don´t lock information to themselves but they gladly share it. 

And I think also you accept other people and cultures […] Everyone is 

worth equally much. You come as you are and you don´t have to walk 

around in suit and tie.”   

 

“I feel that I can bring my opinions to the management and those times 

that I have brought it I have received good responses most of the time” 

 

“We are very keen about spreading the competence among each other 

[…] it is a positive thing if more people know more […] you appreciate 

when others share their experience and competence.” 
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 The degree of informality knowledge in IFS 5.3

The informality in IFS’s culture is reflected in the way employees search, store and retrieve 

knowledge in the organization. When discussing the normal forum for knowledge sharing with the 

development teams and managers they all state that the informal ones are more common. IFS does 

not keep track of the employees’ knowledge through any physical or formal database but instead 

they rely on the personal network of people. One manager explains that the company encourages 

the employees to develop their personal networks in the organization from the moment they join the 

organization. The use of the personal networks in the search of knowledge becomes visible through 

several of the employees’ stories. One software developer from Sweden illustrated how the search 

for the knowledge normally looks like in IFS by following citation:   

 

 

 The balance between formal and informal distribution of knowledge  5.4

In IFS there are both formal as well as informal knowledge sharing initiatives present. As the 

interviews progress it is implied that the deciding factor that influences the degree of formality is the 

type of knowledge that is shared. Knowledge regarding new developed functionalities as well as 

technical knowledge is formally supported by IFS through training and internal news sessions. As 

soon as IFS has developed some new functionality that is added to their solutions, the employees 

learn about it through internal news sessions and receive formal training that regards technical 

knowledge. The functional knowledge is documented very thoroughly with specific documentation 

standards. To secure that the standards are followed the responsibility is officially put on the product 

architect that makes continuous code reviews on the software developers’ codes. In summary, the 

functional and technical knowledge is nearly impossible for the employees to miss out on and this is 

the type of knowledge that all respondents, regardless home site, at some point in the interviews 

talk about when the concept of knowledge sharing in the context of IFS is brought up. 

In contrast, when it regards sharing experiences about work processes and valuable lessons from 

finalized projects the insecurity of how this knowledge is collected and distributed throughout the 

”Some week ago […] our technical writer wasn´t here [in Supply Chain] 

so then I went to the technical writer in Manufacturing […] and he 

didn´t have a good answer so he suggested a guy that works in 

Technology, and by the time I got there he wasn´t available. Then I ran 

into the technical writer there and talked to him…and he was unsure so 

then we went together to another guy, and from that guy I received the 

name of a guy that is located in Finland […] so then I finally talked to 

him…” 

 

”It is a pretty explicit part of the strategy to think like that [sharing 

knowledge]…and it has become more apparent from the agile 

methodology as a part of it. They urge you to spread your competence, 

to have knowledge transfer as much as you can and is necessary. So it 

is definitely encouraged. Explicitly and officially. It is.” 
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organization becomes apparent. A final retrospective is normally conducted at the end of every 

project but the employees express that they are not aware of how lessons from one project are 

shared to people outside of the sessions. The sessions are documented and a report is created and 

passed on to the project teams that were present. However it is entirely up to the individuals to take 

advantage of it. One software developer expresses that he or she believes that this knowledge is 

spread informally to other teams by word of mouth during spontaneous conversations. The forums 

where the lessons learned from different projects actually take place are the forums that are only 

available for the project managers, which means that all lessons learned from projects do not reach 

all of the employees. The structured way of spreading knowledge is definitely focused to the 

functional and technical knowledge. One manager that works in ‘Projects and Processes’ confirms 

that this type of knowledge has received more attention in IFS:  

 

 

 

 

 

 

 

Although the employees have not recognized that the lessons learned from the final retrospectives 

are distributed outside of the participating teams they give the impression of valuing this type of 

knowledge. While some of the employees find the benefits to stop after the discussions in the 

sessions are finished other employees express the value that a distribution of this knowledge can 

bring through the actual implementation of it in future projects. Overall there is an agreement that 

the dialogues are useful in the sense that the employees regards them to be interesting to conduct. 

Still there is an agreement that the managers have not pushed this type of knowledge on the 

employees to the same extent as the technical and functional knowledge.  

5.4.1 Formal knowledge sharing initiatives 

Despite the high degree of informality in IFS some formal knowledge sharing initiatives have been 

brought to discussion in the interviews. Although many of the employees state that no formal 

recognition is given the organization formally demonstrates the value of knowledge sharing 

initiatives through the yearly performance evaluation. The evaluation is based on two dimensions; 

one that regards business goals, and another that regards the mindset the employees should strive 

for. It encourages the employees strive to help each other, take own initiatives and share insights 

with each other. From what was presented earlier it is noticeable that these values are reflected in 

the culture of IFS and not only strived for according to a piece of paper. 

 

A tool that implicitly is used as a knowledge sharing tool is the external application called Yammer. It 

is a chat network where employees can share information and different types of knowledge with 

each other and is accessible to the whole organization. People subscribe to certain topics and choose 

how frequently they want to receive updates in specific topics. The information that is shared can be 

either general topics and news, or simply questions regarding how to solve a certain problem. If 

people can solve the problem they get in contact with that person, or they give a reference to other 

people that might be able to solve it. Although Yammer is not explicitly used as a knowledge sharing 

tool the usefulness of it was demonstrated during the first visit in the company. The manager that 

“I think that we are better in...conveying knowledge regarding 

functionality […] than how we are working. You kind of have to have 

been there and then to take part of it [the lessons learned from a 

project]” 
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was interviewed during that visit showed a recent post from a person that needed someone that 

possessed certain knowledge. One manager had commented on this post and gave a reference to a 

person that worked under him who he thought could be the right person to talk to. Yammer can 

clearly be used to share knowledge and search for knowledge but when interviewing the 

development teams they express that the tool is not widely used. Despite that some of them regard 

is as a possibility for sharing knowledge, most of them refer to it as a social network. It has been 

named “the Facebook of IFS”, “a portal for blogging” and “Twitter”. Half of them express that they 

are not aware that it has a specific purpose of any sort or its relation to knowledge sharing in IFS. 

 

An additional formal initiative where knowledge sharing is in focus is the introduction program that 

takes place when new people enter IFS. For the software developers it begins with introduction 

courses and formal training that regard the technical tools that are used in IFS.  It also includes a 

mentorship where a mentor is provided as a support for the new employee and aims to make the 

transition into the organization smooth. The main idea of the mentorship is for the new software 

developer to have someone to turn to for questions, and to receive continuous feedback from the 

start. Sometimes the new software developers get to work with programming problems that have 

already been solved to broaden their skill set, however this is highly dependent on the persons 

involved. The implementation varies from person to person and no specific guidelines are provided 

from management. Moreover, the program includes a course in the local procedures of the company 

where IFS AQUA is presented. However during one interview a software developer reveals that they 

rather learn the work processes of IFS during the execution of their first project. Other respondents 

also confirm how a formal introduction of the agile methodology is given after they had entered a 

project.  

 

The mentoring aspect of the introduction program is rather similar to a previous knowledge sharing 

initiative that was introduced in the organization about five years ago. It has been compared to pair 

programming during the conversations with the employees and is referred to as the “4-eye-policy”. 

The initiative was formally running for about two years and all respondents from different sites and 

product groups have expressed that they are familiar with the concept to different extents. The 

concept was to pair people with the same title to form formal “buddies”. Each pair was encouraged 

to give feedback on each other´s solutions on a daily basis. As soon as one developer had an idea or 

had implemented a solution the person was encouraged to express it to his or her buddy. It did not 

however include designing and developing software in front of one single computer and giving 

feedback in real-time. 

 

One of the managers stated that the 4-eye-policy aimed to increase the communication among the 

employees and enhance the quality of the software by giving each other continuous feedback. It was 

claimed to be a transition phase from the sequential way of working to the agile way of working and 

was said to include people on several sites. Nevertheless when interviewing the software developers, 

one of them had only heard about it and believed that it mainly included the employees on Sri Lanka. 

Today the initiative is formally absent and the given reason for it is rather spread depending on the 

person you talk to. One of the managers believes that it is a part of the daily routine and a part of the 

organization in an informal way. After interviewing the software developers on the three different 

sites the statement is confirmed. Two of the software developers from Sri Lanka and Sweden 

respectively, explicitly confirm it through the following quotes: 
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Although the amount of communication have been increased among the employees the two 

managers that have been interviewed express that it should increase even more when working with 

system bugs (i.e errors). When new functionality has been developed, released and delivered to the 

customer, errors can still be discovered during the use of it. When this happens the customer gets in 

contact with the support function of IFS which does not include the same people that developed the 

software. One of the managers explains how difficult it can be for people working with bugs to solve 

them when the code at first sight seems wrong. To correct the error they occasionally try to 

reconstruct the code in a way that makes more sense according to them and results in an even bigger 

error. The given root for this problem is that the people that fix the bugs are not aware of how the 

initial solution came to be and therefore do not realize the fault in changing it completely in order to 

solve the problem. One of the managers explained that they are thinking about bringing people from 

the projects where the software is developed, into the continuing support work after the project is 

finalized.  

 Summary from empirical findings 5.5

Before presenting the results from the two studied projects, the key observations from the empirical 

part this far is visualized in Table 2. It provides a summary of the main points that the reader should 

bear in mind when entering the analysis in the sixth chapter. 

 
Table 2: Key points of the empirical findings  

Motivation for knowledge sharing  Solving project tasks 

 Improve team results 

 Help colleagues to progress 

 

The culture on IFS  Informal 

 Sharing 

 Open 

 Helpfulness 

 

The support for knowledge 

sharing 

 No formal recognition through financial rewards 

 Formal recognition through the performance 

evaluation 

 A part of last year´s roadmap 

 

The main tool for obtaining 

knowledge 

 Through person-to-person interactions 

 Formal tool Yammer is present but not widely used 

 

“Although we don’t do it formally [the policy] I believe that we do it 

when we are helping each other. It comes naturally” 

“Although we don´t do it every day [working according to the policy] it 

is still there in our work”  
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Knowledge sharing through the 

introduction program 

 Focus on technical knowledge through trainings 

 Local procedures mainly learnt through the first 

project 

 

Formally distributed knowledge  Functional knowledge through news sessions and 

training that reaches all employees 

 

Informally distributed knowledge  Work processes 

 Lessons learned from projects not accessible to all 

employees 

 The context of how a solution has been 

implemented is lost from developing the software to 

correction of bugs 

 

  

 The HP project 5.6

One of the studied projects is called “Higher Peaks” (hereafter referred to as the HP project). It lasted 

about a year and a half and was finalized in the summer of 2010. It was a big project involving around 

40 people that was divided into several sub-teams, each team responsible for one area of 

development. The task was to develop a standard solution for managing purchasing certification. 

Instead of developing the software for the sales companies of IFS the product was developed in close 

collaboration with the final customer, an uncommon matter for the development projects in IFS. The 

sub-team that has been the focus for this project belonged to the product group ‘Projects’ and 

involved seven members. Six of them were software developers and one of them was a Business 

System Analyst (BSA), where two of the software developers and the BSA were interviewed. The 

team members worked as a virtual team and were distributed on three different sites; one in Sri 

Lanka and two in Sweden. Four of the software developers were located in Sri Lanka, one was 

located in Jönköping and one was located in Linköping along with the BSA. The HP project was one of 

the first projects in which they had worked according to the agile method instead of the traditional 

water fall methodology that they applied up until a couple of years ago. 

 

5.6.1 The team dynamic 

In this project the majority of the team members had not been working together previously; they 

had no established team procedures and the people working on different sites had not met in person 

before this project. No official kick-off was held and the respondents admit that it was rather difficult 

to know each other´s competence area on a more detailed level from the beginning. During the first 

session they found out in which product group people had worked in, and what areas they had 

worked with in IFS previously. The focus of the session was on making the team members 

understand what was to be worked with during the project and therefore no specific activities for 

team-building were present. As the interviews progress the team members state that they came to 

know each other very well and several of the employees believe that the consistency of the team 

was a big reason for that. 
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Two of the team members from different sites had actually worked together previously in another 

project during four to five months; one software developer from Sri Lanka and the BSA from 

Linköping, Sweden. The software developer from Sri Lanka described that the relationship with the 

other team members were not as developed from the beginning. The person expressed how the 

previous project resulted in lot of interaction and communication with the BSA from Linköping in 

person as well as from a distance. In that way he or she was well aware of the competence areas of 

that team member and felt very confident in contacting the BSA during this project. The software 

developer express how easy it was for them to collaborate although they were located on remote 

sites.  

 

The whole team communicated and interacted with each other consistently throughout the project. 

The daily standup meetings did not occur every day, but it was collectively decided that they were 

going to take place at least three times per week. During these meetings all members were present 

through a communication tool called Lync. The reason for not having these meetings everyday was 

expressed from several parties to be because of the need for more meetings in the beginning when 

more new and unfamiliar problems were to be dealt with. One software developer explains that the 

need for the meetings were higher in the beginning of the iterations but decreased as no new things 

occur in the meetings with time. The person states that one was already aware of what the other 

team members were working with and that one meeting every day was not feel necessary.  

 

Depending on the task at hand, the team members on remote sites spoke several times per day 

outside of the daily standup meetings. One of the software developers from Sweden mentioned that 

when he was working on the same type of solution as a person on Sri Lanka they were frequently 

interacting with each other. The teamwork in this group became very obvious early on in the 

interviews. Although the team members were not collocated, the close collaboration between them 

appeared to be necessary and successful in this project. One of the software developers from 

Sweden shares how the communication outside of the boundaries of the daily standup meetings 

became very frequent with team members on remote sites: 

 

5.6.2 The search and transfer of knowledge 

Throughout the project, the daily standup meetings served as a big enabler in the search of 

knowledge. The team members expressed that the meetings gave them a good insight into what 

everyone was doing since all of them had to express what they had done, what they planned on 

doing, and what potential problems was in the way of succeeding. With time, the team became more 

aware of each other´s knowledge areas and became surer of who to turn to in the search for the 

right knowledge. The meetings also served as a forum for the team where they could take advantage 

”I worked with certification for the purchase requisition and another 

team member worked with corresponding role permission for purchase 

order…and even if the codes are not exactly the same there are some 

things that are closely related and the solution would look pretty much 

the same […] that puts greater demands of communicating with each 

other constantly, sometimes several times per day.”  
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of each other´s personal networks if the knowledge that was necessary to solve a problem was 

outside of the team boundaries. It was a common matter to present a problem for the team that 

quickly could share either the right competence to solve the problem, or share their insights in where 

the knowledge could be found outside of the team. 

 

While the daily standup meetings were conducted frequently, the retrospectives seemed to be a bit 

of a struggle in the HP team. When the team was newly formed and the rules were not very 

established it was difficult for the team to bring up the discussion of how they could improve their 

procedures. In the very beginning of the project the sessions were not even conducted, but as time 

passed they had more established routines. One of the software developers explained how the 

retrospectives with that, became a lot easier to carry through. After that they conducted the sessions 

at the end of every iteration.  

 

The team prepared for the retrospective sessions by reflecting beforehand on what had worked well, 

what had gone bad, and areas of improvements during the iteration. No specific material was used, 

but the discussions were rather open. The sessions resulted in improvement points and a physical 

protocol. The improvement points did not end up as an issue to be dealt with in the backlog and 

usually no team member was formally in charge for implementing them. The whole team was 

collectively responsible for it, but most of the times the person that initially came up with one 

improvement point was the person that realized it. The informality of the retrospectives was 

noticeable by all team members and one of them admitted that they team did not always follow up 

the improvement points the next iteration. The same respondent thought that it might have been 

advantageous to do this, in order to evaluate if they actually had improved between iterations. 

Although the team conducted the retrospectives quite frequently, the decreased motivation for 

these sessions is noticeable. The BSA expressed that the sessions in the end were perceived as rather 

timely and almost interfering with the project:  

 

When it was time for the final retrospective of the project, all sub-teams in the project gathered. The 

team states that it was the project manager that encouraged, coordinated and organized the session.  

The project manager was present during it but acted as an observer more than a member of the 

discussions. During the session all teams shared with each other what they had learned and what 

their procedures had looked like but the team members do not seem to remember the details of the 

session. The lessons learned from the different teams in the HP project were shared among the 

teams that were involved in the project but the respondents believe that they were not distributed 

to people that were not present during the discussion. 

5.6.3 Working in a virtual team 

The fact that the HP team was a virtual one was noticeable during the interviews with all members. 

They all state that it added some difficulties to work around throughout the project. Some of the 

team members express that the most difficult part of working in a virtual team in a practical aspect 

was the time difference and the different English dialects; however the latter problem was decreased 

with the frequent communication that the daily meetings provided. In average the team had four 

“They dragged things out these meetings… we tried to reduce the time 

later on to make them last shorter…like the daily standup meetings.” 
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hours of synchronous work time and that made it difficult for the team when people on remote sites 

was not available at some hours. The team had to be more foreseeing and schedule meetings and 

matters that needed to be solved with the help of the remote site when they knew that everyone 

was available. At some points they had to postpone errands for the next day if people on other sites 

were unavailable. The team implies that they had to deal with a lot more coordination and other 

issues related to virtual teams, but one of the software developers also recognized that with this 

extra pressure worked as an enforcer to frequently tune in with all team members:  

 

The general opinion regarding working in a virtual team agrees with the previous statement, but two 

of the team members express that previously experienced issues in virtual teams was avoided rather 

well by this team. They describe how the team was very well coordinated. In the end the time 

difference came to work as an advantage when the new developed functionality was to be tested. 

The BSA tested the solution when the people in Sri Lanka were unavailable and when the BSA 

finished for the day an email was sent to one of the software developers in Sri Lanka that would fix 

the bugs when he or she began the work day. A lot of times the problems were solved when the BSA 

arrived to the office the next day.  

 

An important event in the project was when all the team members from Sweden travelled to the site 

of Sri Lanka and the whole team met face-to-face. For the two persons that had already met before 

the meeting was not a serious event that changed the continuous collaboration, but for the rest of 

the team members that had not met this made a visible impact. It became a lot easier for the team 

members on remote sites to contact each other and ask for help and two of the members on 

different sites both mention that they contacted each other more frequently after this visit. One 

software developer on a site in Sweden expresses his thoughts about the effect of this meeting:  

 

  

“Naturally it is more challenging to sit on different sites […] it puts a 

higher demand on us in the team to communicate with each other.”   

 

”For some reason…when you have met a person, face-to-face, it is like 

some kind of…connection is created in a way. It is not the same 

threshold to contact the person because we have met each other 

before […] even if you only receive a hand shake, and you have seen 

this person and you know what it looks like and how it speaks…it 

can…it is more worth than you actually might think. I was quite 

surprised by the fact that after my visit to Sri Lanka when I had met the 

persons there it became easier both for me and for them to make 

contact with each other.”  
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Another team member that shared the same opinion as the above statement speculates one step 

further of what was the cause for the effect from the face-to-face meeting: 

 

   

 The Eagle project 5.7

The second project that has been studied is called ‘Eagle’ and was also conducted by several sub-

teams as the other project. The task was to develop new functionalities to the standard solution that 

were demanded from the overall demand of IFS´s customers. In addition the appearance of using the 

solution was to embrace a more web based look. The whole project lasted about three years but 

included different focuses at different points of the project. Initially the focus was on new 

development, with separately developing new functionalities in small projects. After the small 

projects were finalized the individual solutions were to be merged which took a lot of time to achieve 

and resulted in a lot of detected bugs and testing. The sub-team that has been the focus for this 

study was formed for this test period, in the spring of 2011, one year before the final phase of the 

whole project. The team belonged to the product group ‘Supply Chain’ and consisted of about nine 

persons; three BSAs and six software developers. Two of the BSAs and about three of the software 

developers were located on two sites in Sri Lanka while the rest of the team was located in Linköping. 

The team was mainly doing testing and bug correction but it also worked with developing new 

functionalities during three months. During the interviews the project had not been finalized, but the 

actual development work had stopped. Hence the work for the development team was finished but 

the release of the solution had not taken place nor had a big retrospective where lessons learned had 

been discussed. 

 

5.7.1 The team dynamic 

In this project the team was not consistent throughout the entire project. When the team members 

separately were asked to present which people belonged to the team they all had a difficult time 

remembering who actually belonged to the team at different milestones throughout the project 

since it had changed so much. After a while it was found that the part of the team that was located in 

Linköping was fixed but that the other part that was located in Sri Lanka switched rather frequently 

when different types of bugs were to be solved. Although there was not a kick-off present in the 

beginning when the team formed or when the team changed, the team received a presentation of 

the new members and their background when the new members joined. The presentation did not 

focus on teambuilding, but rather the technical background of the team, it made it a little bit easier 

for the team at least aware of which people belonged to the team. However at one point in the 

project when the team entered the phase of developing new functionalities this did not happen and 

resulted in that the rules of the team differed between team members. One software developer 

explains how it influenced the degree of insight the team had in the new team members’ progress: 

  

“You gain a bit more trust for each other …” 
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”We received three new [members] last fall that we barely knew about. 

All of the sudden they were a part of the team and we had no idea of 

who they were […] When I talked to our project manager he/she barely 

knew that they were with us […] I know that they have been invited to 

all standups and all of the team meetings but they haven´t participated 

a lot […] I don´t think that they even participated in our daily standups 

so I don´t really know what they did [in this project]…” 

 

”We have been divided into several teams but within the team there 

has been some formations sort of, where we have worked with 

different points of development […] they may have worked with 

different areas…so if you´re not…if you don´t work with it and if I 

haven´t written their specifications it doesn´t give me so much insight 

in that […] therefore in my case I have had more of a local team 

actually.” 

”They were not helping a lot with developing new functionalities...they 

focused on correcting bugs because they had arrived straight from the 

university [...] so we said that we don´t have that much time to 

dedicate to them so they got to correct bugs instead…”   

 

Through some of the conversations with the team members it is difficult to grasp the team spirit of 

the whole group, at some point when talking about “our team” it is discovered that the respondent 

in question is talking about the part of the team in Linköping that shares the same office and has a 

history of working together, but does not include the team members on Sri Lanka. The following 

quotation describes the group dynamic further: 

 

  
 

 

  

 

 

 

 

The team, regardless of which members from Sri Lanka that had joined or left, was communicating 

rather frequently by studying the number of conducted daily standup meetings. The meetings were 

held every day where the whole team was invited. Most of the time all team members were present 

during these meetings, through Lync, but the three members from Sri Lanka that joined without 

everyone being aware of it were not. They were invited to all team meetings invitation but did not 

attend to these meetings anyway and made the other team members very unaware of their work in 

the project. One software developer in the team states that they after all had a task that was very 

separable from what the other team was working on since they were correcting bugs. The person’s 

following quote reflects that the three members had not given confidence enough to the rest of the 

team in order to work with the actual development tasks:  

 

 

It is noteworhty that one of the team members in the part of the team from Linköping also had 

arrived from the university but were a big help to the rest of the team as he or she was working with 

developing new functionalities during this time. 
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”We had standups all along […] during the bug correction they were 

just a sore. During that period I was quite skeptical towards them. Back 

then it was only…I didn´t think that they contributed anything. It 

doesn´t affect me if I know what bugs the others are correcting. It 

wasn´t really anything that we helped each other with. Everyone was 

on their side doing their own thing…” 

5.7.2 The search and transfer of knowledge 

The daily standup meetings in the Eagle project were not always stated as very helpful. All of the 

respondents mention that the need for having the meetings were not big enough for them to 

actually contribute a lot to the progress of the project, although they were conducted every day. A 

couple of the team members seem to think that they were interruptive and became a bit of a rut 

with time. Although the motivation for the meetings was higher during the three months of 

development, the same motivation was not visible during the focus on testing. One of the software 

developers expressed the cause for the low need of the meetings through following quotation: 

 

Whether the meetings were perceived as unnecessary or not they were also mentioned to provide 

an awareness of the team’s progression, but it was not an obvious forum for the process of 

knowledge sharing itself. The team members have to reflect about the benefits of the meetings in 

this sense and imply that most of the search of knowledge relies on their own personal networks. 

Several occasions they describe that they went to people outside of the team that they had known 

from a while back, that they knew were going to be able to solve their problems or know somebody 

who did. Since the team members in Linköping shared the same office they also state that they could 

have a frequent and spontaneous interaction with the possibility to go for coffee breaks and lunches 

together. The team members from Linköping all express the informal forums among themselves as 

the big contributors for solving problems throughout the project and are putting less focus on the 

actual formal meetings.  

 

While the daily standup meetings were a well-established routine the retrospectives in this project 

were quite absent. They were conducted very seldom and when they actually were conducted the 

dialogues were expressed not to have reached enough quality. Most of the times the dialogues 

regarded more practical and concrete improvement points rather than “soft values” about how they 

were doing things and whether it was efficient or not. The sessions were conducted after the 

different milestones in the project were reached and although the team members recognized the 

negative impact and could see the benefits with more frequent meetings, it was still not enough for 

the team to conduct them more often. 

 

As an example of how infrequent the retrospectives were conducted it can be relevant to know that 

they were absent throughout the whole time of the three months of development.  After the three 

months had passed one retrospective finally took place, and the given reason for that is put on the 

project manager that encouraged the team to conduct it. During the conversations with the team 

members they start touching the subject of what management is pushing for and how that has 

affected the frequency of the retrospectives in the Eagle project. One of the software developers 

shed light upon the effect of the managerial support in this project: 
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”It’s easier to see the daily standups, the iteration planning meetings 

and demos. Those you sort of need to carry through one way or the 

other. The retrospectives might have become a bit overlooked […] 

that´s probably why there was only one during this winter…of course 

it´s requested, but it hasn´t been pushed for a lot here […] this past year 

it´s been new development tools for client programming…and also a 

new programming language…there has been several rounds of 

lectures…there they make sure that everyone that work with 

development actually attend the courses.” 

 

 

 

After the retrospectives the team ended up with improvement points but no team member were 

responsible for realizing it, the responsibility was put on the team to carry it through. Unfortunately 

some of the improvement points were not relevant going in to the next phase of testing and 

therefore the improvement points were not evaluated later on. 

5.7.3 Working in a virtual team 

The effect of working in a virtual team was not very noticeable from the team members’ perspective. 

The tasks of the different team members were said not to overlap a lot, especially during testing and 

bug correction, and therefore they did not have the need for a close contact throughout the project.  

Because of that the team members did not communicate a lot outside of the daily standup meetings 

with the team members on remote sites. The respondents mean that it is easier to communicate 

frequently and informally to the team members on the same site, especially in this project when the 

team members in Linköping shared the same office.  

 

One month into the project the initial team members met face-to-face. All of the team members 

express that face-to-face meetings with people on remote sites in general decrease the barriers for 

helping each other, but also state that effect of the meeting in this project did not influence the 

continuous collaboration to a big extent. One of the software developers explained how the face-to-

face meeting made it easier to contact team members on remote sites, but that it did not increase 

significantly. Before the face-to-face meeting occurred the person felt more or less the same 

confidence to contact the people on remote sites.  
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6 Analysis 

In this section the theoretical framework is connected with the empirical findings to give support for 

answering the initial research questions of the study. The project activities’ impact on knowledge 

sharing and the level of support of the main factors in the project activities are the main themes in 

focus for the analysis. Initially the degree of knowledge sharing through the project activities is 

analyzed in 6.1. Since pair programming was not formally present in the empirical findings, the 

analysis focus on the daily meetings of the Scrum process and the retrospectives. After the degree of 

knowledge sharing has been determined, the analysis continues with assessing how the main factors 

might have influenced it in section 6.2. This is where the main analysis takes place. The analysis is 

structured according to the illustration in Figure 17. 
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Externalization 
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Transactive memory 
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Individual 
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Figure 17: Structure of the analysis 
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 The project processes impact on knowledge sharing 6.1

In this chapter the objective is to initially look into how the different knowledge sharing concepts 

were demonstrated in the empirical findings. The objective is to provide insight for the reader into 

what extent the knowledge sharing concepts were supported through the project activities. In this 

way the reader receives a clearer image on the strengths of the collective and transactive memory 

and the presence of the knowledge sharing phases. The results will serve as a basis for section 6.2, 

where the main factors’ impact on the knowledge sharing concepts is analyzed. 

 

In the empirical findings the daily standup meetings and the retrospectives were the two most visible 

work processes. They are the two project activities that are analyzed in the two following sub-

sections.  

6.1.1 The daily standup meetings’ impact on knowledge sharing 

The main part of knowledge sharing that was affected by the daily standup meetings according to 

Chau and Maurer (2004) was the transactive memory of the two teams. According to Alavi and 

Tiwana (2004) a strong transactive memory is defined as knowing “who knows what” in a team; a 

definition which can be used to analyze the strength of the transactive memory in this study. 

Kotlarsky and Oshri (2005) claimed that a transactive memory is developed through frequent 

communication and interaction which would imply that the transactive memory in the HP team was 

weaker in the beginning of their project than in the Eagle team. While only a couple of the team 

members from the HP team had worked closely together before, at least half of the Eagle team had a 

history of working together previously. Consequently by comparing the two teams the Eagle team 

was more aware of each other’s competences. However by analyzing the transactive memory of the 

teams as a whole, neither of them had a history of working together and were specifically formed for 

the two projects. In that sense not all of the personal knowledge bases had been mapped within the 

whole teams from the beginning. Therefore the transactive memory of both teams can be 

considered as initially weak. 

 

The daily standup meetings were conducted to different extents for the two teams, where the Eagle 

team conducted them on a daily basis and the HP team conducted them about three times per week. 

As this implies a more frequent communication within the Eagle team they should have 

demonstrated a stronger transactive memory as it was stated by Kotlarsky and Oshri (2005). 

Furthermore Rising and Janoff (2000) argued that conducting meetings on a daily basis develops a 

stronger transactive memory which indicates that the Eagle team should have developed a stronger 

one than the HP team. However by studying the unawareness in the Eagle team of what all the team 

members where doing throughout the project points to that the transactive memory among the 

whole team actually was rather weak. In addition Oshri et al. (2008) referred to a strong transactive 

memory as the actual use of it which differed for the two teams. Through the empirical findings it 

was demonstrated how the HP team took advantage of the transactive memory in the whole team 

while the Eagle team did not. The actual use of the transactive memory was greater in the HP team 

that demonstrated a stronger transactive memory among all team members than the Eagle team. It 

contradicts the earlier statement by Rising and Janoff (2000) and shows that the daily meetings on 

their own in this case did not develop a strong transactive memory that was maintained and utilized. 
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6.1.2 The retrospectives’ impact on knowledge sharing 

The retrospective sessions in the studied projects supported several of the central knowledge sharing 

concepts. The collective memory was argued by Myllyaho et al. (2004) to be supported since the 

team members had to listen to each other’s perspective. By using the definition of Kotlarsky and 

Oshri (2005) the collective memory regards the common knowledge of how the teams should 

operate which have been demonstrated differently for the two cases. According to Kotlarsky and 

Oshri (2005) the collective memory of both teams was initially rather weak since none of them had 

interacted through social processes as teams previously. The weak collective memory was 

demonstrated especially in the HP team through the initial struggle of the iteration retrospectives. 

The team members explicitly expressed the difficulties of conducting the sessions in the beginning 

since they had not yet established enough routines to feel confident enough to assess them. 

According to Kotlarsky and Oshri (2005) the lack of established procedures demonstrates a weak 

collective memory. Since no activities were made in the beginning when the teams formed the 

collective memory was not supported. The statement is in line with Crowston and Kammerer´s 

(1995) argument regarding how the lack of early resources, such as initial kick-offs, impeded the 

initial collective memory. The findings point to that the initial weak collective memory created an 

obstacle to conduct the retrospective sessions from the very beginning.  

 

As the two projects progressed the retrospectives were conducted to different degrees. The HP team 

succeeded in carrying through the session after more or less all iterations while the Eagle team did 

not conduct nearly as many sessions. The argument of Myllyaho et al. (2004) that said that the 

sessions would develop a stronger collective memory signifies that the HP team developed a stronger 

collective memory throughout the project in comparison to the Eagle team. By studying the 

established procedures in both of the team the strengths of the collective memories can be studied 

further. It is demonstrated in how the retrospectives became part of the routines in the HP team 

while the Eagle team conducted them more sporadically. Furthermore the Eagle team struggled with 

gathering all of its members to join the daily standup meetings, a procedure that not all of the 

members in the group held in common. Both examples confirm how the retrospectives contributed 

in developing the shared meaning of a team where the team that conducted the sessions the most 

developed a stronger collective memory. The empirical findings indicate that the retrospectives and 

the collective memory affect each other both ways. Although the retrospectives contributed in 

developing a strong collective memory there is a need to initially support it through early resources, 

such as kick-offs. In that way the initial collective memory provides a support to get started with the 

sessions, and through the sessions the collective memory becomes stronger.  

 

Dingsoyr (2005) argues that the retrospectives serve as a formal tool for enabling socialization and 

externalization in teams. In the theoretical framework Nonaka (1994) defined socialization as the 

exchange of tacit knowledge that cannot be expressed by words through observation and imitation. 

The author further defined externalization as verbalizing the tacit knowledge through collective 

dialogues which is stated to be a highly social process along with socialization. Although IFS AQUA 

formally supports the retrospectives, and therefore socialization and externalization, the empirical 

findings show that the sessions are not conducted as routine. By using the argumentation of Dingsoyr 

(2005) the knowledge sharing phases were integrated to a great extent in the HP project since they 

conducted the sessions frequently. In contrast, the Eagle team lost the socialization phase and the 

externalization phase through the lack of retrospectives. The study indicates that the retrospectives 
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were not fully integrated in the daily routine and in that way socialization and externalization were 

not embedded in the daily work for both teams. It indicates that although the activity was included in 

the project process methodology, and in that way enhanced socialization and externalization, it was 

not enough to embed them in the daily work. 

 

The final retrospective that were conducted in the HP project affected knowledge sharing in the 

same way as it was argued in previous paragraph. In addition, according to Myllyaho et al. (2004), it 

gives insight in how the two knowledge sharing phases combination and internalization are affected. 

Nonaka (1994) defined the first one as combining several explicit knowledge sources in order to 

create new methodologies and practices. The author further defined internalization as the actual 

usage of the combined knowledge. The empirical findings demonstrate how lessons learned from the 

final retrospectives in IFS were not distributed and taken advantage of by all employees. They are 

internally discussed within the forums of the project managers but not integrated in the daily work of 

the development teams. Although a report is created, which was presented by Myllyaho et al. (2004) 

as one step of the final retrospective, it is not available to all employees in the organization. The 

teams were not fully able to take advantage of valuable lessons unless they were a part of the 

session. Consequently the potential organizational value of combination and internalization that was 

presented in the knowledge sharing spiral by Nonaka (1994) model is lost.  

6.1.3 Summary of the initial analysis 

The project activities and their impact on the central knowledge sharing concepts are summarized in 

Table 3. The table aims to show to what extent the project processes supported knowledge sharing 

and serve as a base for the next chapter. In 6.2 an analysis regarding how the main factors might 

have affected the results from the initial analysis and how they could have been integrated more in 

the development projects in IFS.  

  
Table 3: Extracted points from the first part of the analysis 

Project processes  Impact on knowledge sharing concepts 

The daily standup 

meetings 

The meetings supported the transactive memory in the teams but did not 

automatically lead to the actual usage of it within the team 

  

The iteration 

retrospectives 

The retrospectives contributed to a stronger collective memory but a 

direct support for the collective memory in the beginning of the projects 

would have supported the sessions from the start 

 

The final 

retrospectives 

As for the iteration retrospectives, for the teams participating in the 

sessions the socialization phase and the externalization phase are 

supported  

 

Lessons learned from previous projects are discussed in forums for 

project managers but not spread to other teams which indicates that the 

combination phase and the internalization phase are not supported in 

the routines of the company 
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 The main factors’ impact on knowledge sharing in the two projects 6.2

This second sub-section partially aims to analyze how the four main factors demonstrated 

themselves in the two projects. Furthermore the degree of support of the main factors trough the 

project activities is analyzed. It also contains an analysis of how the main factors can be supported by 

additional project activities and in that way make knowledge sharing more rooted into the studied 

organization. After having analyzed the main factors separately in 6.2, the chapter continues with the 

last part in which the relative importance of the main factors is analyzed. 

 

Since some of the main factors have a connection with the knowledge sharing strategy in IFS a brief 

analysis of the knowledge sharing strategy in the studied organization is given before the main 

factors are analyzed separately.   

6.2.1 Personalization versus codification 

The knowledge sharing strategy in IFS can be determined through the type of transactive memory 

system that is present in the organization, and the degree of codified knowledge. The transactive 

memory system can be studied with the help of Oshri et al.´s (2008) three classified transactions of it: 

encoding, storing and retrieving.  The authors stated that if the team members’ tacit knowledge is 

mapped, encoded, stored and retrieved through informal ways relying heavily on person-to-person 

interactions it is classified as a personalization strategy. If the knowledge is mapped through 

documentation the knowledge sharing strategy is classified as the codification strategy. The two 

stages that have been most visible in the empirical findings are the storing and retrieving of 

knowledge. The fact that IFS lacks a physical database that stores the knowledge of the employees 

shows that the “know-who” and the “know-where” in the organization is stored within the mind of 

people. That implies a personalization strategy. Although the codification strategy is visible when it 

regards the thorough documentation and formal training in new developed functionality the 

empirical findings have shown that when retrieving knowledge from people the person-to-person 

interactions are mainly used. Although the formal search mechanism Yammer is available it is not 

used or encouraged, which further points to that the dominant knowledge sharing strategy in IFS is 

personalization.  

6.2.2 Individual motivation 

Before analyzing how the individual motivation impacted knowledge sharing in the two projects it 

can be analyzed on a more general level. Through the dominant personalization strategy in IFS the 

motivation for knowledge sharing in IFS is affected positively according to Disterer (2001). As the 

author describe, the individual barriers are decreased and in that way serve as a good starting point 

for knowledge sharing. The empirical findings showed how the people in IFS perceived each other as 

very receptive to knowledge sharing and that it was a natural part of their job. It indicates that the 

individual barriers in general in the organization are low and could be explained by the supportive 

knowledge sharing strategy. As it was presented in the theoretical framework by Hendriks (1999) this 

would facilitate externalization and internalization for the individuals in IFS and should therefore 

work as a good precondition for knowledge sharing.  

 

From the two studied cases it is demonstrated how the motivation differed depending on the focus 

on the project task. The HP team expressed a higher need to share the “know-who” and the “know-

where” through the daily meetings. In this way the team members could manage overlapping tasks 
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efficiently. Unlike the HP team, the perceived need for exchanging the “know-who” and the “know-

where” in the Eagle team was not as high. They stated that sharing that knowledge was not essential 

in order to progress in the project. Hendriks (1999) emphasized in the theoretical framework that the 

lack of rewards and instant feedback decrease the individual motivation which points to that the 

Eagle team did not have enough incentives to share knowledge. Although the employees in IFS 

stated that rewards and instant feedback are not present, and in fact have no impact on their 

individual motivation, the rewards were implicitly present in the projects. The employees in IFS 

expressed that the main motivation for them consisted of the contribution of knowledge sharing in 

the progress of work tasks. It can be classified as a reward and instant feedback that was present in 

the HP project but not in the Eagle project. Since knowledge sharing in the Eagle project was not 

required to solve project tasks the general individual motivation to knowledge sharing was not 

enough to enhance it in the daily work. It implies that the rewards and feedback in the projects with 

focus on testing are not present to the same extent as in the projects with focus on development. 

This is further supported by Disterer (2001) who highlighted the importance of the visual benefits of 

knowledge sharing in order to increase the individual motivation. The study indicates that there was 

a need to increase the reward and feedback when the focus on the project was on testing since the 

visual benefits of knowledge sharing was less obvious in comparison to the project that mainly 

focused on development.  

 

The empirical findings also indicate that different types of knowledge result in different degrees of 

motivation for sharing it. Sharing knowledge that did not contribute in solving project tasks was more 

difficult to carry through as a part of the routines, which can be seen by studying the execution of the 

retrospectives for the two cases. Although the HP team conducted the sessions more frequent than 

the Eagle team, the empirical findings shows a decreased motivation for conducting these sessions 

towards the end. They were kept rather short and were implied to be interruptive which indicates 

that the individual motivation for sharing this knowledge was decreased. The fact that the Eagle 

team conducted the sessions rather seldom further points to a low motivation for sharing this type of 

knowledge in IFS. As it was stated above the motivation for the employees in IFS is to share 

knowledge that contributes to progress with project tasks, which the retrospectives do not aim to do 

explicitly. The study indicates that the motivation for sharing knowledge that is not directly related to 

project tasks was lower and needed more incentives in order to share it as a part of routines. It 

indicates that the individual barriers for knowledge sharing that regards knowledge that is not 

related to project tasks needs to be decreased. In order for the team members to stay motivated to 

share other types of knowledge, such as project process improvements and lessons learned, it would 

have been beneficial to support the motivation. It could be increased by introducing visual rewards 

and feedback for sharing more types of knowledge apart from the one that contributes to the 

progression of the project tasks. In that way the retrospectives could have been conducted more 

frequently and supported the externalization phase as well as the socialization phase.  

 
The result of the part of the analysis that regards the individual motivation is visualized in  

Figure 18 and illustrates how the relative motivation is changed for different types of knowledge. The 

colors of the squares for the classified knowledge indicate if the individual motivation to share it is 

higher or lower in comparison to the knowledge on the same level. Red represents a lower 

motivation and green a higher motivation.  
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Figure 18: The connection between individual motivation and different types of knowledge 

 

6.2.2.1 The potential of supporting the individual motivation to enhance daily knowledge 
sharing 

From the analysis it is indicated that only supporting knowledge sharing through personalization, that 

lowers the individual barriers, is not enough to conduct knowledge sharing in the daily activities in 

IFS. The two studied cases showed that the different focuses of the projects decreased the use of the 

transactive memory as well as the motivation for other knowledge sharing activities such as 

retrospectives. The empirical findings imply that the beneficial value of sharing knowledge is more 

apparent when the focus is on development than when the focus is on testing that is perceived as 

independent work. This indicates that if knowledge sharing is necessary in projects where the focus is 

on testing the benefits needs to be visualized more clearly in order to increase the motivation for 

sharing it in the daily activities. Since Maajel and Happel (2002) as well as managers in IFS 

emphasized the importance of knowing how a solution came to be, when working with testing and 

bugs, it appears to exist a need for knowledge sharing in these projects as well. 

 

In addition the analysis points to that the different degree of motivation results from the type of 

knowledge that is being shared. When the knowledge is recognized to contribute to the progress of 

the project, the motivation is higher than when the knowledge regards project processes. This points 

to a lack of support from IFS to motivate the individuals when it regards other kind of knowledge that 

is not technical. An increased support for sharing that knowledge could make the retrospectives 

more deeply rooted in the routines and enhance the collective memory and the four knowledge 

sharing phases. 

6.2.3 Social ties 

The findings from the two cases demonstrate the different strengths of the social ties. The social ties 

can be analyzed through the degree of close and frequent interactions, as Hansen (1999) defined 

them previously. Although the daily standup meetings were more frequent in the Eagle team than in 

the HP team, the meetings on their own did not result in a higher sense of trust that Chau and 
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Maurer (2004) stated. The meetings did encourage frequent communication, but the Eagle team still 

suffered from lack of trust and low credibility towards team members on remote sites. It indicates 

that the social ties were not maintained fully by the meetings in the agile methodology. 

Consequently an additional support was necessary to strengthen the social ties among them. 

According to Alavi and Tiwana (2004) the support of the social ties not only increases the level of 

trust among team members but also affect the transactive memory positively. As it was stated in the 

initial part of the analysis the actual use of the transactive memory among all team members in the 

Eagle project was rather low. The reason for it can be explained by the weak social ties and shows 

that additional support to strengthen them could have contributed in developing a stronger 

transactive memory. 

 

The part of the Eagle team from Sweden did not contact the team members in Sri Lanka a lot outside 

of the formal meetings during the project, which imply somewhat distant interactions. In 

combination with the occurrence of not entrusting the colleagues on the remote site with more 

complex project tasks, a low developed sense of trust and weak social ties are demonstrated. On the 

contrary, the HP team contacted each other rather frequently outside of the formal meetings and 

coordinated their work rather well. Their case points to stronger social ties. By studying the sub-part 

of the Eagle team located in Sweden, it is noticeable that this part of the team did not suffer from 

weak social ties. The team members that shared office interacted frequently and spontaneously 

shared knowledge with each other which shows how the social ties among them were rather strong. 

This could stem from the fact that they were interacting a lot through the informal forums which is 

supported by what Sarker et al. (2005) argued. The authors emphasized the importance of the 

informal forums because of their positive impact on trust and social ties. In addition the informal 

forums are stated to support the socialization phase in the knowledge sharing spiral by Nonaka 

(1994). The sub-part of the Eagle team was therefore provided with a support to socialization 

through the informal forums, which resulted in strong social ties. It explains why they contacted each 

other more than the team members on remote sites. The HP team however, did not have access to 

the informal forums to the same extent but still interacted and communicated with each other 

frequently. The strong social ties in the HP team might have been a result from the fact that the HP 

team was consistent and fixed, while the Eagle team was changing between the different milestones 

in the project. Since the trust is increased through frequent interactions, as it was presented by 

Hansen (1999), the HP team was given more time to develop a higher sense of trust among all 

members than the Eagle team as a whole. It implies that by having a fixed team the level of trust, and 

consequently the social ties, could be maintained throughout the project between all members. The 

social ties might have been stronger in the Eagle team if it had been fixed from the beginning which 

could have enhanced knowledge sharing in their project.  

 

The reason for why the level of trust in the inconsistent team was low between some of the 

members can be explained by the small amount of effort of introducing the local procedures for the 

new members. Firstly, by not devoting enough time and effort when new members entered, the 

socialization phase was not supported according to Crowston and Hammerer (1998). Alavi and 

Tiwana (2004) argued that the social processes that socialization contains increase the level of trust, 

which explains why the level of trust in the whole team was low. Furthermore, Crowston and 

Kammerer (1995) highlighted in the theoretical framework that the introductions, where knowledge 

regarding group processes is shared, are very important in order to maintain the collective memory. 
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In the first part of the analysis it was demonstrated that the collective memory was weak and that 

the introductions were necessary. The study indicates that, unlike the fixed team, the inconsistent 

team required additional support to maintain the level of trust and the collective memory. An 

introduction to new members could have strengthened the social ties from the beginning as well as 

enhancing the collective memory. 

 

The earlier statement that the Eagle team as a whole did not interact closely with each other, 

especially not during the period of testing, could further be explained by introducing the dimension 

of complex and non-complex tasks like Hansen (1999) did in his study. Although the author 

generalized the whole business of software development as complex, in this case the different 

complexity of the different focuses of the projects might have influenced the need for frequent and 

close interactions. The Eagle stated that testing in the software development business is perceived as 

rather independent. It shows that knowledge sharing during testing might be less necessary for 

solving project tasks with focus on testing, which according to the theory makes the need for 

maintain social irrelevant. The team members argued that when new functionalities are developed, 

the need for knowledge sharing and close interactions is significantly higher. It implies that testing is 

perceived as a non-complex task, while developing new functionalities is perceived as a complex 

task. Therefore the need for maintaining social ties is lower in projects with focus on testing. 

 

Although it is possible that projects with focus on testing contains non-complex tasks, which 

decreases the need for maintaining the social ties, there are other types of knowledge in software 

development that are valuable to share. As it was presented in the first part of the theoretical 

framework, in Figure 7 from section 3.2, there are a lot of different types of knowledge that are 

relevant to share in the software development industry. Apart from the technical knowledge, 

contextualization and local procedures are important to share. Therefore, it is still necessary to 

maintain and support the strong social ties within a team in order to make other knowledge sharing 

activities a success. In the Eagle team, sharing experiences and insights about the work process 

through iterations retrospectives was lacking. Since the social ties among the whole team were 

defined as weak, it shows the impeding impact that social ties have on performing knowledge sharing 

activities in the daily work. The consequence for not conducting the sessions according to Ally et al. 

(2005) is a decreased level of trust along with the loss of socialization. The empirical findings 

demonstrated this, as the HP team that conducted the sessions more had a higher level of trust than 

the Eagle team. The effect of the social ties is visible through the first part of the analysis. The Eagle 

team had a weaker transactive memory than the HP team, which is a possible effect from the weak 

social ties. By increasing the level of trust in the whole team, not only the use of the transactive 

memory is enhanced, but also it becomes easier to succeed with other types of knowledge sharing 

activities.    

6.2.3.1 The potential of supporting the social ties   

Previous analysis shows that IFS supports the social ties through the agile work processes in IFS 

AQUA, but that the support is different depending on how thorough the methodology is followed. 

Through the daily meetings and the retrospectives the frequent communication was supported and 

therefore the social ties. However, in order to support the social ties from the very start when a team 

is formed, and therefore the collective memory, dedicating resources in the beginning of a project 

could enhance knowledge sharing in the routine activities further. By interacting outside of the 
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formal boundaries of the meetings the social ties were proven to become strengthened and could 

have increased the actual use of the transactive memory in both of the teams. 

 

A big enhancer of the social ties was the informal forums that were present for some of the team 

members in the company through common spaces. This proved to be very useful in creating strong 

social ties for the fixed part of the Eagle team. This implies that solely by reflecting over the 

workspace one can maintain and strengthen the social ties in a team, and in that way enhance 

knowledge sharing. In particular it provided a support for socialization and externalization. In 

addition the study shows that a fixed team is able to maintain and strengthen the social ties among 

all team members to a higher extent than an interchanging team. However, a support for 

maintaining the social ties could increase the level of trust among team members in inconsistent 

teams. Through dedicated resources directed towards sharing a team’s procedures with new team 

members could have strengthened the social ties as well as increased the collective and transactive 

memory.  

6.2.4 The effect of working in virtual teams 

In line with Noll et al (2010), the presence of virtual teams added challenges to deal with in both of 

the studied projects. While the HP team was distributed to more sites, two in Sweden and one in Sri 

Lanka, the Eagle team was mainly distributed on two sites. This was stated to put more pressure on 

the HP team according to Noll et al (2010), which one of the team members expressed explicitly. The 

same pressure was not put on the Eagle team. The team members stated that they did not suffer 

from a lot of problems apart from the time difference, but on the other hand they also admitted that 

the team was quite split and referred the sub-teams as collocated. It is reasonable to believe that 

working in a team with members from fewer sites might enable a closer collaboration and lead to 

improved knowledge sharing. However in this case, the team that was geographically distributed on 

more sites actually collaborated more with each other. This might stem from the fact that both of the 

teams actually cannot be defined as virtual, by studying the definition of Noll et al. (2010). The 

authors defined a virtual team as people working from remote sites with overlapping project tasks. In 

the cases where the tasks are not overlapping the teams are referred to as distributed with the team 

members working rather separately on different sites. As it was stated previously the tasks in the HP 

team were perceived as tightly related and therefore the team can be considered virtual by 

definition. The Eagle team on the other hand, worked with project tasks that were perceived as 

rather independent from each other, and therefore goes under the definition of a distributed team. 

This implies that one cannot conclude that a higher number of sites signify more challenges that lead 

to bad collaboration. In this case it shows that if the team by definition is distributed, the need for a 

close collaboration is not necessarily a deal breaker to progress in software development project. 

Here the determining factor seems to be if the project tasks among the sites are overlapping, and 

whether issues are needed to be dealt with when a team is not collocated.  

 

There is also a possibility that the Eagle team did not interact frequently outside of the daily standup 

meetings with their team members in Sri Lanka because of the lack of trust. It is supported by 

Kotlarsky and Oshri (2005) that stated how the lack of trust is the most common challenge to deal 

with in teams that are not collocated. Some of the team members expressed that they excluded 

people on other sites from working with complex tasks, although they had the same experience as 

people on the same site. It indicates a low perceived credibility, which Sarker et al. (2005) confirmed 
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a decreased the sense of trust. Furthermore, the author argued that frequent communication 

prevents that. Since the collocated part of the team was able to frequently communicate, the team 

members received found the team members on the same site more credible and therefore they 

entrusted each other with more complex tasks. The level of trust was unevenly distributed among all 

team members and could be the explanation of why the transactive memory was poorly used within 

the Eagle team as a whole. The HP team demonstrated a high level of trust, and a wider use of the 

transactive memory between remote sites. It indicates that the uneven distribution of trust   

weakened the transactive memory and impeded the amount of shared knowledge with team 

members on remote site.  

 

The fact that the HP team was fixed and had met each other face-to-face could have increased the 

level of trust, in line with what Kotlarsky and Oshri (2005) described. Once again this points to the 

importance of fixed teams. It might be even more important to keep virtual teams fixed, in order for 

the team members to develop a high level of trust through the face-to-face meeting. By continuing 

the work together, the trust that was built through the face-to-face meeting can develop from that 

level. Several of the team members in the HP team mentioned the easiness of helping each other 

after the face-to-face meeting, but if the team splits after the meeting the effects of it cannot be 

taken advantage of in the same way. This effect was visible in the Eagle team where the team 

members they met face-to-face in the beginning of the project were exchanged later on. The 

empirical findings show that IFS support the development of social ties in virtual teams by the fact 

that the team members are given the possibility to meet face-to-face in projects. However, by 

keeping the teams fixed the effect of the face-to-face can be taken advantage of to a higher extent. It 

might even have been beneficial for the HP team to meet each other face-to-face earlier in the 

project. They mentioned that, although they collaborated and shared knowledge with each other 

from the beginning of the project, it still became easier to contact each other after the face-to-face 

meeting. Therefore, an early face-to-face meeting could have increased communication from the 

very beginning. The effect from this, according to Sarker et al. (2005), would also have been a 

support to the collective memory within the team. The first part of the analysis showed upon how 

the initial weak collective memory of the HP team hindered the execution of the retrospectives. 

Therefore, by providing an early face-to-face meeting, the level of trust can be increased and a 

support for conducting the retrospectives in the beginning is provided. 

 

As stated by Noll et al (2010) the forums where tacit knowledge is exchanged are highly difficult to 

achieve for virtual teams and the informal forums that is so important for the social ties to be strong 

in general might be nearly impossible to create. However, since the iterations retrospectives are a big 

facilitator to socialization and the exchange of tacit knowledge according to Myllyaho (2004), the 

iterations retrospectives turn out to be one of the routine activities that support the socialization 

phase as the informal forums do. Therefore the sessions become a supplement for the lack of 

socialization that according to Alavi and Tiwana (2002) is almost impossible to avoid in virtual teams. 

In the first part of the analysis it was stated that the supportive project process methodology was not 

enough to carry through the retrospectives and in that way enhance socialization. In this way, 

according to Crowston and Kammerer (1998), the collective memory became less supported as well. 

As a result, the informal forums that strengthen the social ties within a team can be created through 

the retrospectives. In that way socialization is supported and the collective memory is enhanced. In 

the initial analysis the weak collective memory of the Eagle team was demonstrated which can be 



64 
 

explained by the fact that there was no complement for the informal forums that included all team 

members. The HP team on the other hand conducted the retrospectives frequently and showed a 

strong collective memory, which indicates that for teams that are not collocated the retrospectives 

are important to provide. By including all members in the informal forums, the uneven distribution of 

trust that impeded knowledge sharing could have been prevented. Furthermore, the collective 

memory is enhanced and the exchange of tacit knowledge becomes more integrated in the daily 

work.  

 

One project process activity that is lacking in IFS that could have increased the level of trust and 

communication among the team members is distributed pair programming that was presented by 

Stotts et al. (2003). As the authors presented, distributed pair programming is feasible for virtual 

teams and brings the same benefits as for collocated pair programming. It implies that the positive 

benefit that pair programming has on trust and the exchange of tacit knowledge that was stated by 

Chau and Maurer (2004) also is valid for virtual teams. The social ties could have been supported 

more in the Eagle team by increasing the level of trust with this activity. Although the “4-eye-policy” 

that was stated to be informally present have been compared to pair programming during the 

interviews, the policy is not comparable with it. The definition of pair programming that was 

presented by Chau and Maurer (2004) shows that pair programming means a lot more than solely 

verbalizing your thoughts after a solution have already been developed. They stated that it is a real-

time structured feedback session that has not been visible in the empirical findings. By including 

distributed pair programming and enable an early face-to-face meeting, that was stated as one of the 

significant factors for the success of pair programming by Stotts et al (2003), the social ties in the 

virtual teams could be supported and the exchange of tacit knowledge enhanced for team members 

that are not collocated. 

 

6.2.4.1 The potential of supporting the virtual teams to enhance knowledge sharing 

The analysis indicates that the agile project processes in IFS, such as the daily meetings and the 

retrospectives provide a degree of support in knowledge sharing. In IFS there are several aspects that 

facilitate working in virtual teams. Through frequent communication the level of trust could be 

increased, and the transactive and collective memories enhanced. IFS further provided a support to 

the virtual teams through the face-to-face meetings that were set up for both of the teams. Although 

the timing of the face-to-face meeting have not been enhanced in literature, the empirical findings 

point to that an early face-to-face meeting could have additionally supported knowledge sharing in 

virtual teams. The analysis points to that the agile work process that is supported by IFS, along with 

the support of visiting team members on remote sites, have a positive impact on knowledge sharing 

in the daily work. However, it was more visible in the HP team that was fixed. Although the effect of 

non-fixed teams has not been given any attention either, the empirical findings showed that an 

inconsistent team resulted in a lower level of trust among all team members. It impeded the use of 

the transactive memory among team members between different sites. Therefore, by remaining 

teams fixed the level of trust is increased along with the actual use of the transactive memory in the 

daily work.  

 

The analysis also points to the need for supporting the level of trust more for virtual teams. In 

particular, when the majority of the team members are provided with informal forums it created an 
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uneven distribution of trust between remote sites. Since the retrospectives sessions served as an 

enhancer of the socialization phase in the HP team it positively affected the level of trust among all 

team members. The Eagle team should have conducted the retrospectives to create informal forums 

for the whole team, in order to develop the level of trust among all members. This could have further 

supported the use of the transactive and collective memory, that were stated in the first part of the 

analysis to be rather weak. Furthermore, by including distributed pair programming, the issue of low 

trust might have been decreased and would have enhanced knowledge sharing in the daily work. 

 

6.2.5 The organizational context 

The organizational context is said to be crucial to succeed with embedding knowledge sharing in in 

the daily work. McDermott and O’Dell (2001) presented several sub-parts in the organizational 

context, all of which are analyzed separately in following sections.  

6.2.5.1 Informal initiatives for an informal culture 

In the theoretical framework McDermott and O’Dell (2001) argued that in order for knowledge 

sharing initiatives to be successful they should fit the organizational context. A formal culture should 

be more successful with formal initiatives while informal initiatives were more suitable for informal 

cultures. Since the personalization strategy has been found the most dominant strategy in IFS, the 

knowledge sharing initiatives should be informal. The presence of informality is apparent in the 

organization through the informal dress code, the perceived easiness of speaking to people on all 

hierarchical levels, and in the flexibility of the formal guidelines in the company. In addition the 

employees in IFS explicitly describe the organizational culture as informal. Although IFS AQUA is a 

formal tool for managing projects in IFS and documented very thoroughly, the degree of informality 

can be considered rather high by studying the degree of freedom in both of the projects. They did 

not have any specific guidelines for how to perform the retrospectives, they were not forced to 

conduct the daily standup meetings every day. In addition the team members have showed upon a 

high usage of informal knowledge sharing forums, where person-to-person is the common way of 

exchanging knowledge, which shows that the informal knowledge sharing strategy is suitable for IFS. 

At the same time there are some knowledge sharing initiatives with a high degree of informality that 

fail to embed knowledge sharing on a daily level. The retrospectives, pair programming, Yammer and 

sharing lessons learned outside of the final retrospectives are some initiatives that could be taken 

advantage of on a daily level. 

 

As it was stated by Aurom and Ward (2004), a big organization should not disregard the codification 

strategy in order to reach all employees. IFS uses codification mainly for sharing technical knowledge 

but it could be beneficial for them to apply it even more, in order to create value for the whole 

organization. It is further supported by Nonaka (1994) that stated that in order to create value for 

the whole company. All employees need to internalize the combined knowledge to develop new 

paradigms and methodologies. For that to happen in a big organization knowledge needs to be 

documented and spread outside of the informal boundaries. Despite that McDermott and O’Dell 

(2001) advocate informal initiatives for informal organizations the codification strategy does not 

necessarily need to fail in IFS. The distribution of technical knowledge was mentioned by a lot of the 

employees, from three different sites, which implies the success of using this strategy to assure that 

knowledge reaches the whole organization. Although it is a rather formal way of spreading 
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knowledge it has proven to reach the employees. The informal person-to-person knowledge sharing, 

regarding lessons learned from previous projects, proved to be less efficient since the respondents 

expressed an insecurity of whether this knowledge is spread. The empirical findings point to that 

some formal initiatives through codification can succeed to be received in informal organizations as 

well. As Disterer (2001) suggests, an organization can exploit the codification strategy and the 

personalization strategy at the same time to complement each other but that one of them should be 

dominant in. In this case it is reasonable to believe that although the main knowledge sharing 

strategy is more informal, as is the culture of IFS, the company at some levels should apply the 

codification strategy to provide a support that cannot be achieved through informal ways.  

6.2.5.2 The visible connection to core values and the business of the company 

Knowledge sharing in IFS appears to be widely present in the company by studying the degree of 

which the employees are using each other in the search of competence and the willingness to 

collaborate with each other. The immediate response by all of the employees that sharing knowledge 

is something natural and that it stems from a will to help each other shows that the supportive 

attitude of knowledge sharing is distributed in the company. Similar to what McDermott and O’Dell 

(2001) concluded in their study the link between core values of an organization and knowledge 

sharing is a big support for succeeding with knowledge sharing and it seems to be the case in IFS. In 

IFS helpfulness is instantly mentioned and it is demonstrated through the employees’ stories that it is 

regarded as a core value since it is deeply rooted in the daily routine in the company. Helpfulness 

regards providing people with personal experiences and knowledge in order to support each other in 

their daily job which is a lot what knowledge sharing is about. The empirical findings show that there 

is a natural link between the core value of the company and knowledge sharing which could be the 

reason for a general low knowledge sharing barrier that is shown through the informal knowledge 

sharing activities that are present outside of the teams on a day-to-day level.  

 

One additional facilitator that is present in IFS when it comes to knowledge sharing is the realized 

connection between knowledge sharing and its impact on solving practical business issues. It was 

earlier stated by McDermott and O’Dell (2001) to succeed with embedding knowledge sharing in 

organizations. The different effect of this can be studied for the two cases. As it was mentioned 

previous in the analysis the HP team had a higher motivation to share knowledge that regarded 

business issues than in the Eagle team. This implies that the connection between knowledge sharing 

and business issues is weaker during testing than during new development. Although testing has 

been speculated to be less complex than new development, there is still some knowledge that needs 

to be shared in order to enhance the quality of this type of work. According to Maalej and Happel 

(2008) the traceability of the context is highly important in this industry. Although the project task 

consists of correcting bugs contextualization needs to be shared, which indicates that the need for 

sharing knowledge in projects with focus on testing still exists. The empirical findings present that 

knowledge sharing is decreased for these job tasks which implies that it would be useful to increase 

the awareness of how knowledge sharing during testing is connected with solving business issues to 

enhance it in the routine work. 

 

From previous analysis it is established that the motivation for sharing knowledge that is not related 

to project tasks is lower in IFS. The empirical findings explain the reason for this by studying how the 

organization explicitly supports one type of knowledge over the other through the dedicated 
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resources. IFS supports the formal knowledge directly when studying the amount of resources that 

are put on making sure that this type of knowledge reaches the whole organization. The extent of 

formal training, the focus on technical knowledge in the introduction program, and the structured 

procedure of informing the employees of the new functionalities, point to a lot of dedicated 

resources for sharing this knowledge. Rising and Janoff (2000) highlighted the impact that the 

dedicated resources have on knowledge sharing since it demonstrates the importance of it and in 

that way increases the motivation of the employees. Along with the lack of visible dedicated 

resources on knowledge without a technical focus in the introduction program, not a lot of resources 

are put on activities where knowledge regarding local procedure or on activities that directly support 

the collective memory of a team. It indicates that it is not demonstrated by the organization that this 

knowledge is as important to share as the formal one, and therefore sharing this type of knowledge 

in the routine activities, such as the retrospectives, becomes less prioritized by the team members in 

the projects. The analysis shows that dedicating more resources in sharing this knowledge could 

increase the motivation within the individuals in order to embed knowledge sharing activities on a 

routine level. 

6.2.5.3 The impact of managerial support 

The study shows the negative impact that the lack of managerial support has on knowledge sharing. 

The importance of the managerial support of knowledge sharing activities in the routine work, which 

is also highlighted by McDermott and O’Dell (2001) as crucial for embedding knowledge sharing in an 

organization, is manifested in both of the two projects. The managerial support of knowledge sharing 

on a general level is visible and recognizable by the employees in IFS. Knowledge sharing became a 

part of the last road map, and it is also supported through the performance evaluation. and the final 

retrospectives that are carried through as a direct knowledge sharing forum. However, the 

managerial support on a routine level, which is highlighted as important by McDermott and O’Dell 

(2001), was lacking according to the empirical findings. The knowledge sharing activities were 

performed to a higher extent and with higher quality when the managerial support on a routine level 

was present. In the HP team they did conduct the retrospectives more than the Eagle team, but an 

additional managerial support was needed. The HP team shortened the meetings rather much, and 

indicates that certain guidance might had been necessary to increase quality of the sessions. By 

studying the Eagle team, the fact that the retrospectives were not conducted until the project 

manager encouraged it, also demonstrates the contribution of the managerial support on a routine 

level. This shows that the managerial support on a higher level is important, but that it is not enough 

to succeed with knowledge sharing initiatives in the day-to-day activities. The informal managerial 

support does match the informal culture of IFS but in this case a managerial support on a daily level 

could be useful in order to enhance activities such as retrospectives. Since these sessions give a 

strong support to the socialization phase that was mentioned by Myllyaho et al (2004) they should 

not be discarded. In particular they should not be discarded for virtual teams as the sessions serve as 

complement for the informal forums that were stated as highly important. Since the majority of the 

teams in IFS are not collocated, the retrospectives can be considered great forums for initiating these 

informal knowledge sharing dialogues in virtual teams. Therefore, a stronger managerial support for 

conducting them is necessary. 

 
The impact of how the dedicated resources in addition to the lack of managerial support on a routine level on the 

level on the individual motivation can be studied by using a part of  
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Figure 18 that was presented earlier in the analysis. The extended version can be studied in Figure 

19. It demonstrates how the dedicated resources on technical and functional knowledge that are 

shared very thoroughly actually are manifested as the most important ones to the teams. It shows 

how the managerial support is needed to enhance knowledge sharing that are not task-related: 

 

6.2.5.4 The potential of integrating supportive organizational initiatives to enhance 
knowledge sharing 

In IFS several of the employees mention the connection that knowledge sharing has with succeeding 

in the business they work in, which it is showed by the expressed motivation of sharing knowledge. 

As stated earlier some of the employees also recognized knowledge sharing as an explicit a part of 

the business strategy and therefore it seems as the importance for it to succeed in the business is 

rather visible for the employees. In addition the managerial support is demonstrated on a higher 

level; however the managerial support on a routine level should be more formal and provide more 

guidance and support in order for the teams to conduct the retrospectives on a regular basis as well 

as with an increased quality.    

 

The successful initiatives that succeed in IFS have a high degree of informality, for example the 

personalization strategy. In contrast, the formal initiatives, such as the iteration retrospectives, and 

Yammer, are not as successful. It demonstrated a need for more formality in order to integrate 

knowledge sharing even more into the daily work activities to support to be able to reach all 

employees. From the confusion of what possibilities Yammer brings and the short conducted 

iterations retrospectives it seems as some formal and explicit guidance could be useful in order to 

encourage knowledge sharing even more on a daily basis.  There also needs to be a more explicit 

support on a lower level from management and perhaps also guidelines for some things should be 

included in the daily work processes, like for example the retrospectives. This might even be more 

necessary in projects where the focus is on testing as we saw that the Eagle team struggled with even 

conducting the iteration retrospectives.   

 

The importance of knowledge sharing regarding technical and functional knowledge has been 

visualized by IFS through the dedicated resources that are put on them. However in this case the 

dedicated resources towards one type of knowledge have been given more attention than other 

types of knowledge, such as lessons learned through the retrospectives, and resulted in a decreased 

motivation for sharing different types of knowledge. In order to enhance knowledge sharing of all 

Figure 19: The connection between organizational support and individual motivation 
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types of knowledge the analysis points to that if more resources were put to sharing knowledge 

about local procedures, a team’s developed procedures and sharing other knowledge that is not only 

technical or functional, it would demonstrate the importance of conducting retrospectives or 

knowledge regarding a team’s procedures and in that way the collective memory would be 

supported and other types of knowledge than technical would be shared to a higher extent and once 

again the retrospectives might be given a higher priority in the teams.  

 

6.2.6 The relative importance of the main factors 

Much of the stated theory regarding the main factors separately has been confirmed in this study. 

Researchers from the presented literature that served as a basis for the theoretical framework in this 

study have implied that their respective main factor is important in order to enhance knowledge 

sharing in software development projects, but is not put in relation to the remaining influencing 

factors. The two case study in IFS has showed how the main factors separately have affected 

knowledge sharing in the daily work. In line with what was argued by Henriks (1999), in those 

situations where the individual motivation in the two projects was absent, knowledge sharing was 

less present in the projects. Moreover a lack of support for the social ties among all team members in 

a team demonstrated what was claimed by Disterer (2001); strong social ties is a necessity to enable 

knowledge sharing between individuals. In addition the study showed upon the importance of 

increasing the level of trust for virtual teams, similar to what Kotlarsky and Oshri (2005) described. 

Lastly the study has demonstrated the importance of the organizational context and how it affects 

knowledge sharing in the way McDermott and O’Dell (2001) presented. Nevertheless, the study 

demonstrates how the importance of the main factors differs. 

 
The organizational context appeared to be highly important in order to positively influence the 

remaining factors. In the case of IFS, the dedicated resources and managerial support turned out to 

be affecting the individual motivation, the social ties, and the virtual teams. There was a lack of 

resources dedicated to knowledge that was not task related which resulted in that knowledge such 

as lessons learned were not prioritized by the employees either. Since the resources dedicated on 

the more technical knowledge resulted in a higher motivation to share it shows that IFS needs to put 

additional resources in sharing other types of knowledge, such as contextualization through pair 

programming, or lessons learned through the final retrospectives. To dedicate resources that include 

knowledge regarding a group’s procedure demonstrates the importance of it and increases the 

motivation to share other types of knowledge. By sharing that knowledge earlier in the introduction 

program, as well as when teams are formed and changed, the importance of it is demonstrated. Not 

only does it affect the individual motivation but as previous analysis illuminated, sharing this 

knowledge also increases the level of trust among team members. In that way the social ties receives 

more support and in that way the virtual teams receives more support; a support which has proved 

to be even more important when virtual teams are not fixed.    

 

The formal managerial support further affected the remaining main factors. In the two studied 

projects there was a need for the support to be present on a daily level in order to enhance activities 

such as retrospectives. That was implied to show upon the importance of sharing lessons learned and 

increase the individual motivation. In the case study, for the team that conducted the retrospectives, 

the level of trust in the virtual team increased. It implies that the managerial support not only could 
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guide the development teams in IFS to actually perform the sessions and increase the individual 

motivation for it. In addition it would strengthen the social ties and provide further support to virtual 

teams. The virtual teams proved to weaken the social ties, in particular when interchanging, which 

indicate that the managerial support on a daily level in IFS would positively affect the individual 

motivation, the social ties and the virtual teams.  

 

Previous analysis further demonstrated a link between the degree of formality in knowledge sharing 

initiatives and the remaining factors. In the case of IFS the high degree of informality fitted with its 

culture, which made the informal approach of searching for knowledge through person-to-person 

interactions suitable. However, the informality in conducting the retrospectives led to that the 

sessions were not performed, or the sessions were performed with low quality. The informality and 

lack of guidelines was also noticeable in the “4-eye-policy”, the mentoring in the introduction 

program and Yammer; all of which could have improved knowledge sharing by formally stating the 

purpose or provided more guidelines. By not providing support for conducting the retrospectives the 

level of trust in virtual teams became less supported, particularly in the Eagle team. By increasing the 

level of formality in knowledge sharing initiatives the social ties, in particular for virtual teams, 

become supported. In addition since the formally distributed knowledge in IFS increased the 

motivation for sharing it, a degree of formality would also have a positive impact on making the 

individuals prioritizing the exchange of lessons learned. 

 

Lastly, the empirical findings demonstrated how the individual motivation influenced knowledge 

sharing negatively although the social ties and the virtual teams were supported. Although the case 

company IFS has succeeded with a sharing and supportive culture, the general motivation that it 

resulted in did not ensure knowledge sharing on its own. Furthermore, although the social ties have 

been confirmed as important to enhance knowledge sharing, supporting them did not lead to 

knowledge sharing on its own. The Eagle team had a face-to-face meeting with the initial team 

members and although it was stated that these meetings increased the level of trust, it did not 

enhance knowledge sharing to a great extent. The members still did not express a need for 

exchanging knowledge to the same extent as the HP team. The analysis points to that IFS needs to 

support the individual motivation to a greater extent. The connection between solving business 

issues and sharing knowledge that are not considered complex or related to project tasks are not 

visible enough to enhance the motivation for sharing it. In addition, a higher degree of formality and 

managerial support could serve as a support for the individual motivation that is not possible solely 

through the agile work processes. Previous analysis points to that by increasing the individual 

motivation, the need for sharing knowledge becomes apparent. In combination with the support of 

the social ties and virtual teams knowledge sharing can be enhanced on a daily level through the 

project activities and additional support that have been analyzed in this study. 
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7 Conclusions 

In this section the answer to the stated purpose of the study is provided. It aims to lift the results 

from the analysis and the case study to a general level, and presents what conclusions can be drawn. 

The initial purpose of the report that is to be answered was formulated as follows: 

 

The purpose of the study is to analyze how influencing factors can be supported on a daily level, in 

order to enhance knowledge sharing in software development organizations. 

 

The main factors that have been given as affecting knowledge sharing in software development 

projects are the individual motivation of the team members, the social ties among the team 

members, the presence of virtual teams, and the fit between the organizational context and 

knowledge sharing initiatives. The following sub-sections provide an answer to the purpose by 

initially presenting the conclusions of the main factors separately. Thereafter, the conclusions 

regarding the interplay between the factors and its effect on knowledge sharing on a daily level are 

presented. 

  Supporting the varying degree of individual motivation  7.1

A general motivation to share knowledge is not enough to embed knowledge sharing in the daily 

work. Different types of knowledge results in different levels of motivation, which affects the success 

of sharing it as a routine in software development projects. In projects with focus on testing, the 

perceived benefits of knowledge sharing related to solving project tasks is not as visible as during 

new development. Similarly, sharing knowledge that is not technical and related to the progress of 

the project task does not have as high recognized value to succeeding in business. Therefore, in order 

to embed knowledge sharing in software development projects with focus on testing the benefits 

need to be demonstrated. In addition, it is important to support the individual motivation to share all 

types of knowledge, in order to integrate knowledge sharing activities such as retrospectives and pair 

programming in the daily work. 

 Maintaining the social ties in different dynamics of teams and tasks  7.2

The social ties are partially supported through the daily meetings and the retrospectives in the agile 

work processes, but that it is not enough to develop strong social ties. An early support of the social 

ties is needed to embed knowledge sharing in the routines. By dedicating resources on activities 

aimed at team-building, the social ties are supported from the very beginning when a team is 

formed. It leads to an increased awareness about the team’s procedures and facilitate knowledge 

sharing activities such as retrospectives. Furthermore, by keeping teams fixed the social ties are 

easier to maintain and knowledge sharing becomes more integrated in the daily work.  If teams are 

not able to remain fixed, it becomes more important to dedicate time and effort to introduce local 

procedures of a team when new team members enter.  

 

In addition, it is necessary to maintain the social ties for projects that contain complex, as well as 

non-complex, tasks. Although non-complex tasks decrease the need for sharing knowledge in order 

to complete project tasks, there are other types of knowledge that needs to be shared in software 

development. In order to enhance knowledge sharing that regards all types of knowledge, such as 

lessons learned from previous projects, the social ties among the team need to be maintained.  



72 
 

 Creating informal forums in virtual teams 7.3

Virtual teams, whose project tasks overlap, have a higher need for sharing knowledge than 

distributed teams, whose project tasks do not overlap. That makes the face-to-face meeting´s 

positive impact on the team’s social ties different; although the level of trust is increased the impact 

on knowledge sharing is smaller for distributed teams. However, for all types of knowledge that 

needs to be shared, a face-to-face meeting between all team members should be set up early in a 

project and preferably the team should continue working together. Through that, knowledge sharing 

activities can be conducted with more success. In addition, the informal forums that are highly 

important to increase the level of trust need to be accessible to virtual teams, and not only to 

collocated teams. By only providing these forums to a sub-part of a team an uneven level of trust can 

be created, which impedes knowledge sharing on a daily level. The retrospective sessions provide a 

complement for the informal forums and in addition include all members of a team. Therefore they 

are very important to conduct in order to increase trust between team members on remote sites and 

make the barriers to knowledge sharing lower. Distributed pair programming is an additional 

initiative that could have increased the level of trust between team members on remote sites. 

 Balancing the fit of the organizational context with knowledge sharing initiatives 7.4

Organizations should fit knowledge sharing initiatives with their characteristics but there still needs 

to be a balance between formality and informality. While formal organizations might need to include 

informal knowledge sharing forums and integrate some degree of the personalization strategy, 

informal organizations must include formality through the codification strategy. Otherwise valuable 

knowledge does not reach all employees. In addition, formality demonstrates an importance of 

sharing a specific knowledge and can be used to increase the individual motivation to share it. Too 

much informality can lead to that some knowledge sharing initiatives are not embedded in the work 

processes, and to prevent that a formal managerial support on a daily level is highly important. By 

encouraging teams to conduct knowledge sharing initiatives and provide guidelines for them, 

activities such as retrospectives can become part of the routine. 

 

Furthermore, since the benefits of knowledge sharing in project with focus on testing is not as visible 

as for building the software, organizations need to provide incentives to increase the individual 

motivation to embed knowledge sharing as a natural thing in these projects. In addition, 

organizations need to dedicate resources to share knowledge that is not directly related to project. In 

that way they demonstrate the importance of sharing knowledge that is not task-related to the 

employees, and the need for sharing it becomes recognized. Through that, activities such as 

retrospectives are encouraged and lessons learned from different projects can be shared throughout 

the whole organization.  

 The effect from the main factors’ interplay 7.5

The organizational context is highly important in order to positively influence the three remaining 

factors. By dedicating resources and managerial support the individual motivation, the social ties, 

and the virtual teams can be supported simultaneously. However the one main factor that 

demonstrates the highest need to enable knowledge sharing is the individual motivation. The social 

ties and the virtual teams are both directly supported by the agile work processes, while the 

individual motivation is not. Therefore organizations need to provide further support outside of the 

work processes that increases it. The social ties and the virtual teams are also important to support, 
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but that on its own does not lead to enhanced knowledge sharing on a daily level. While the support 

of social ties and virtual teams result in a positive impact in knowledge sharing, the support of the 

individual motivation has proven to be a prerequisite to succeed with integrating it on a daily level. 

By demonstrating the need for sharing all relevant knowledge, through dedicated resources; a 

managerial support on a daily level; and a balance between formality and informality, the individual 

motivation regarding all types of knowledge that are relevant to share in software development can 

be increased. At the same time, by also supporting the social ties and virtual teams, knowledge 

sharing has a higher chance of becoming integrated in the daily work of software organizations, 

rather than just being a separate activity. 

 Limitations of the study 7.6

It can be argued that the conclusions of this study have some limitations. To begin with, this study 

has focused on one area of the software development industry and the same conclusions might not 

be as accurate in other areas. The case study regards software development of ERP systems and 

there are other organizations in the software development industry that do not work in teams 

according to the work processes that have been presented in this study. It is possible that 

organizations that compete in other areas of the business would, with other work processes present, 

give a slight different result. In general, the study would need to be conducted in more organizations 

in order to refuse or strengthen the general conclusions of this study. However, since the literature 

that have served as a basis for this study includes all kinds of organizations it is reasonable to believe 

that the conclusions of this study regarding the main factors in a lot of ways would give similar 

results, although the empirical findings of the study could be different.  

 Practical and theoretical implications 7.7

Because of the purpose of this study, with the aim to analyze how the main factors that affect 

knowledge sharing can be integrated in the day-to-day activities, it contributes to an increased 

theoretical awareness of what areas impede and facilitate knowledge sharing. It also shows upon 

what elements in the project processes that organizations can dedicate resources to and what 

complementary actions that need to be taken into account apart from the agile work processes to 

integrate knowledge sharing in the routines. The results could be practically used as guidelines in 

different types of software development organizations or other types of organizations that aim to 

enhance knowledge sharing in the organization. Because of the contextual degree of the conclusions, 

organizations should be able to receive an increased understanding of what elements are influencing 

knowledge sharing in their specific context. It should make it interesting to take advantage of for all 

kind of organizations that aim to embed knowledge sharing as a natural part of the organization, no 

matter the degree of formality, size, or culture.  
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8 Future research 

There are some questions that remain open to investigate in relation to this study and one of them 

regards the different need of support of the main factors for different kind of knowledge. As it was 

identified through the study there seems to be different need for support for different kind of 

knowledge that is shared in an organization. There is also a need for investigating whether the 

necessity of knowledge sharing is different depending on the focus of the project. The question is if 

there actually is a need for knowledge sharing in project with focus on testing but that it just is not 

recognized by individuals. There also seems to be a need for investigating how the incentives for 

sharing knowledge that is not task-related can be enhanced. Here the question of metrics comes to 

the surface and the potential to possibly measure what effects the exchange of this type of 

knowledge can contribute to for the business goals of a company in order to increase the motivation. 

It is possible that the different types of knowledge that is shared in software development need to be 

investigated separately so that the knowledge sharing activities towards their individual need can be 

tailored and the need for all of them visualized in appropriate ways. Furthermore it would add an 

extra dimension to investigate if different types of software development organizations differ in 

comparison to those in the business of IT-systems.  
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10 Appendix 

 Appendix 1: Interview guide, data collection 2 10.1

 
 Projekt A/B:s utförande 

1. Berätta om din bakgrund på IFS. 

2. Vi ska ju prata om ett specifikt projekt, A/B, kan du berätta vad projektet handlade om? 

3. Vad var målet/huvudsyftet med projektet? 

4. Berätta hur projektet gick till från planering till den slutliga produktreleasen. (Hur projektet 

organiserades, om de arbetade i olika faser) 

5. Vilken roll hade du i projektet? 

6. Vilka framgångar såg du i projektet? Var det någon del under projektets gång som du tycker 

var riktigt lyckad? På vilket sätt var det lyckat? 

7. Vilka svårigheter såg du i projektet? Var det någon del under projektes gång som du tycker 

att ni hade problem med? På vilket sätt var det problematiskt? 

8. Vad tror du bidrog till svårigheterna/framgångarna? Varför? 

9. När du stötte på problem, vem vände du dig till? Varför vände du dig till just den personen? 

10. Efter att projektet var över, fördes det diskussioner kring vad i projektet som gått bra eller 

mindre bra?  

a. Hur många var med under diskussionen? 

b. Vilka var med under diskussion? 

c. Hur utfördes diskussionen rent praktiskt? 

d. Vad blev resultatet av diskussionen? Dokument? 

11. Hur lärde du känna ditt projektteam? 

12. Uppnådde ni projektets mål? 

13. Fanns det några erfarenheter som ni uttalat tog med er från tidigare projekt? 

14. Vem vände du dig till när du stötte på svårigheter? 

15. Var du tvungen att kontakta andra personer utifrån för att lösa uppgifter? 

16. Varför vände du dig till denna person? Känner du denna? På vilket sätt har du lärt känna 

denna person? Hur skulle du beskriva denna person? 

17. Hade ni dagliga mötena under projektets gång? 

18. Vad tyckte du att de dagliga mötena gav dig? 

Projektteamet 
1. Hur många var delaktiga i projektet? 

2. Vilka roller hade de andra medlemmarna?  

3. Var du väl medveten om de andras kompetens under projektet? Innan projektet? Idag? 

4. Var någon av projektmedlemmarna lokaliserad på annan ort? 

5. Kände du projektmedlemmarna sen tidigare? Har du tidigare arbetat tillsammans med dem i 

projekt eller i samband med andra uppgifter? 

6. Hur ofta träffades ni i projektteamet under projektets gång? (varje dag, varje vecka, efter 

varje fas) 

7. Om du stötte på problem under projektets gång, till vem vände du dig då? Var det främst till 

de inom projektteamet eller sökte du upp personer utanför teamet?  

8. Kan du ge exempel på något problem som du stötte på under projektets gång som du sökte 

hjälp för att lösa? 
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a. Vad var det för problem? 

b. Vem gick du till för att få hjälp? 

c. Varför bestämde du dig för att söka upp just denna kollega? 

d. Har du tidigare jobbat med denna kollega? Hur många gånger? 

e. Hur visste du att denna kollega kunde hjälpa dig? Är du medveten om dennes 

tidigare prestationer? Hur har du blivit medveten om dessa? 

f. Är det en kollega som du pratar med utöver arbetsrelaterade ämnen? T ex under 

fikan, luncher etc 

g. Tror du att det finns fler som har samma kompetens (eller högre) som också hade 

kunnat hjälpa dig? Varför valde du att inte kontakta någon av dessa? 

 
Motivation 

1. Vad är det som gör att du delar med dig av dina åsikter, erfarenheter och kunskaper till 

andra? 

2. I vilka situationer delar du med dig av dina erfarenheter och kunskaper? Över fikat, i speciella 

program, under ditt dagliga arbete under spontana initiativ? 

3. Vad gör dig omotiverad att dela kunskap? (att koda ner det, att andra får uppskattning för 

det du delar, )  

4. Får du någon belöning när du delar med dig av din kompetens? Får du uppskattning när du 

delar med dig av din kunskap? På vilket sätt? (Formellt eller informellt?) 

5. Vad ser du att du bidrar med när du delar med dig av din kunskap?  

6. Använder du Yammer mycket? Hur ofta lägger du till en post där? Hur ofta läser du andras 

poster? Vad är innehållet i det du har lagt till där? Har du fått återkoppling på det du har lagt 

upp där? Hur? 

7. I vilka situationer använder du Yammer? 

8. Hur har Yammer hjälpt dig under ditt dagliga arbete? 

9. Har Yammer resulterat i en förändrad syn/ökad medvetenhet om dina kollegors ? På vilket 

sätt? 

10. Jobbade du på IFS när Yammer introducerades? Vad var det uttalade syftet med Yammer då 

det introducerades? Hur introducerades det? (typ kampanj, formellt/informellt) 

11. Tycker du att ni får nog med stöd (tid och uppmuntran) till att byta erfarenheter och lära er 

av varandra? 

Virtuella team 
1. Hur ofta tar du kontakt med kollegor som är lokaliserade i andra länder än Sverige? 

2. Vad får dig att kontakta en kollega utanför Sverige? 

3. Tycker du att du har koll på vad andra utanför Sverige har för kompetens? Ifall du arbetar 

med någon i ditt projektteam som sitter utanför Sverige, är du medveten om vad denne kan 

hjälpa dig med? 

4. Till den som sitter utanför Sverige: Vad upplever du är svårt med att arbeta så långt bort ifrån 

resten av projektteamet?  

 
Kulturen på IFS 
1. Tycker du att kulturen på IFS är öppen? Går det att sticka in huvudet på chefens kontor eller 

måste man boka in möten med dem? På vilket sätt tycker du att kulturen är öppen/inte 

öppen? 
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2. Vilka egenskaper tror du att IFS värderar hos sina anställda? Varför tror du det? 

3. Finns det initiativ som ger mer uppskattning än andra?  

Öppnare diskussionsfrågor 
1. Hur ser du på kunskapsdelning? (Kommer även diskutera kring definitionen för att säkerställa 

att vi pratar om begreppet med samma innebörd) 

2. Tycker du att kunskapsdelning är en viktig del i ditt arbete? 

3. Vad ser du för nytta med kunskapsdelning? 

 
Complementary questions to Informant 1 
4-eye-policy 

1. Under vilken tidsperiod använde ni er av 4-eye-policy? Start, slut, varaktighet? 

2. Hur uppkom initiativet till 4-eye-policy? Vem tog initiativet? Varför tog man initiativet? 

3. Hur stor del av IFS använde sig av principen; ett team, en produktenhet, en region etc? 

4. Ungefär hur många var inblandade i 4-eye-policy? 

5. Hur bar ni er åt rent praktiskt under utförandet? Parade man ihop två programmerare och så 

fick de sitta tillsammans och programmera under x antal månader/tillfällen? 

6. Vilka uppgifter utfördes genom denna princip? Var det ”extra-uppgifter” som lades utanför 

projektuppgifter eller var det integrerat i pågående projekt/andra pågående aktiviteter? 

7. Du nämnde under vår första intervju att 4-eye-policy var väldigt nyttigt, du får gärna utveckla 

detta. På vilket/vilka sätt tyckte du att det var bra?   

Introduktionsprogrammet 
1. Vad ingår i introduktionsprogrammet? Vilka aktiviteter ingår? 

2. Vad är huvudsyftet med introduktionen? Ligger tyngdpunkten på team building, insikt i IFS 

verksamhet och hur den fungerar, eller tekniskt fokus?  

3. Ser programmet olika ut för olika roller (ex BSA, arkitekt, mjukvaruutvecklare)? 

4. Hur ser programmet ut för mjukvaruutvecklare? Får alla en ”mentor”? Vad är mentorns 

uppgift?  

5. Du nämnde sist att ni ibland låter mjukvaruutvecklare lösa problem som redan är lösta, är 

detta något som sker regelbundet? I vilka situationer/tillfällen i så fall? Får alla göra detta 

eller är det främst de nya som får genomföra detta? 

6. Har ni någon formell mall/plan för programmet som ni följer som jag kan ta del av? 

 Appendix 2: Contact summary sheet 10.2

Name of contact: [Informant 1] 
Work position: - 
Background in IFS: Informant 1 [I1]has been working there for ten years where he worked six years as 
a software developer 
Site: Linköping 
Contact date: 2/3 – 2012  
Today´s date: 16/3 – 2012  

 
1. What main issues or themes struck you in this contact? 

That the retrospective result is not shared with all employees   

 

The culture seems to be very open at least from the level that I1  is [remember to control if 
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the employees share the same opinion] 

 

IFS do not have a reward system of some sort for encourage knowledge sharing 

 

2. Summerize the information you get (and failed to get) on each of the target questions you 

had for this contact. 

 

Organizational structure: Flat – 4 hierarchical levels. IFS is not a 
project-based organization but work 
according to a matrix.  
 

Organizational culture: Rather open; to contribute to a good work 
atmosphere is important and is one of the 
dimensions that are considered during 
performance appraisal 
 

Informal initiatives: You are appreciated if you bring problems to 
bear in a constructive manner 
 
IFS tries to broaden the contact network for 
the employees [contributes to the 
transactive memory system?] 
 

Formal initiatives: Yammer, an external application that is 
available to everyone and used as a chat. 
One can subscribe to receive a notification 
on new posts and also how often you receive 
these 
 
OPEN IFS that is available for customers and 
suppliers as well 
 
The introduction program  
 
Employees are given a mentor when they 
enter the organization 
 
Retrospective seems to be used in order to 
give strategic guidelines for the employees. 
The result of the retrospective is not shared 
to all employees as this is not relevant to 
them [ it is unclear how retrospective 
initiatives look on an operational level] 

 
Virtual teams: Problem with time differences, technical 

solutions have facilitated this contact 
though, I1 mention that the face-to-face 
contact facilitates the continuous 
collaboration 

 
“Failed” initiatives: Programming in pairs, it is too time costly 
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Motivation: 

 
IFS do not have reward systems regarding 
knowledge sharing but the mindset in IFS has 
a focus towards the work environment 
[informal recognition] 

 
 

3. What stood out or was mainly interesting in this contact? 

IFS tries to broaden the skills of the employees, I1 states that it is a problem to let experts 

solve difficult problems in their area as they do not learn other stuff as well as for other 

people not learning how to solve the problems in this area 

 

4. Did you receive any new, or remaining, target questions or reflections during this contact?  

 

The conflict between TMS and organizational learning:  

- be careful by using other people to solve your problem [as in transctive memory systems] 

as it seems to create a conflict with the organizational learning? 

 

Remaining questions: In what way do you transfer and spread knowledge about project 

experience? How is the externalization of this knowledge? Is it externalized? 

 

More details about the 4-eye-policy; for how long did they use it, how did they work with it, 

in which way was it useful? – A complementary questionnaire has been sent out to I1 to gain 

more insight in 4 –eye-policy + the content of the introduction program  

 Appendix 3: Data accounting sheet template 10.3

Research question 1 (RQ1): What factors affect knowledge sharing in software projects? 
Research question 2 (RQ2): How do the applied work processes in software projects affect those 
factors? 
Research question 3 (RQ3): How is it possible to integrate the facilitating factors of knowledge 
sharing in the work processes in software projects, in order to make knowledge sharing routine in 
the daily work process? 
 
RQ 1.1: Individual motivation 
RQ 1.1.1: Recognition (formal or informal) 
RQ 1.2: Social ties 
RQ 1.2.1: Trust 
RQ 1.2.2: Frequent communication 
RQ 1.2.3: Reputation 
RQ 1.2.4: Informal forums 
 
RQ 1.3: Virtual teams 
RQ 1.3.1: Trust 
RQ 1.3.2: Frequent communication 
RQ 1.3.3: Reputation 
RQ 1.3.4: Informal forums 

 
RQ 1.4: Organizational match 
RQ 1.4.1: Match business goals with knowledge sharing 
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RQ 1.4.2: Show on the importance through recognition and resources 
RQ 1.4.3: Managerial support 
 
RQ 2.1: SCRUM process 
RQ 2.2: Postmortem analysis 
RQ 2.3: Pair programming 

 
 

OK; INC (further questions required) 
 

 Informant 1, 
Management 

Documentation, 
IFS AQUA 

Informant 2, 
Management 

Informant 1, 
HP proj 

Informant 2, 
HP proj 

RQ 1.1    OK OK 

RQ 1.1.1    OK OK 

RQ 1.2      

RQ 1.2.1      

RQ 1.2.2      

RQ 1.2.3      

RQ 1.2.4 OK   OK OK 

RQ 1.3 OK  OK OK OK 

RQ 1.3.1      

RQ 1.3.2      

RQ 1.3.3      

RQ 1.3.4 OK     

RQ 1.4 OK  OK OK OK 

RQ 1.4.1    OK OK 

RQ 1.4.2      

RQ 1.4.3      

RQ 2.1  OK OK OK OK 

RQ 2.2  OK OK OK OK 

RQ 2.3 OK OK OK OK OK 


