Tomas Varcok

DISCOURAGING FACTORS IN KNOWLEDGE
SHARING IN SOFTWARE DEVELOPMENT TEAMS

o
|

UNIVERSITY OF JYVASKYLA

FACULTY OF INFORMATION TECHNOLOGY
2020



ABSTRACT

Varcéok, Tomas

Discouraging factors in knowledge sharing in software development teams
Jyvéskyld: University of Jyvaskyld, 2020, 84 p.

Information Systems, Master’s Thesis

Supervisors: Seppdnen, Ville; Kovalainen, Mikko

Knowledge sharing has a crucial role in intellectual work such as software
development. Intellectual capital in form of specialized knowledge, skills, and
expertise belong to the most valuable resources that software development
organizations possess. The ability to manage and apply knowledge correctly can
result in an important competitive advantage. There appears to be a wide
agreement on the high importance of managing and sharing knowledge within
teams among practitioners. Interestingly, this importance does not seem to be
reflected in practicing knowledge sharing in real environments, which often
leads to major problems such as lower work efficiency, weaker cooperation,
failing to utilize the full potential of available knowledge, and losing valuable
knowledge exclusively owned by leaving individuals.

This thesis argues that it is important to identify the reasons behind this gap.
The aim is to identify the discouraging factors - the issues that obstruct
knowledge sharing and lower its quantity and quality. Additionally, the thesis
seeks to identify how the influence of these discouraging factors could be
reduced or eliminated.

Due to the explorative nature of the study, the selected research approach
is an interpretive case study. The qualitative data were collected during semi-
structured interviews with ten participants holding different professional roles
in three different teams within one Nordic software development organization.

The premise of the study was confirmed as the data show that there truly is
a gap between how important practitioners see knowledge sharing, and how
much it is reflected in their regular work. The reasons for this gap were identified
in form of multiple discouraging factors, the most noticeable ones being the
Perceived difficulty, Lack of attention, Insufficient or incorrect encouragement,
and Missing systematic approach. Practitioners can benefit from this study by
understanding what is hindering knowledge sharing in their teams. The thesis
offers several suggestions on how practitioners can overcome these obstacles.
The main recommendations are to pay more attention to knowledge sharing,
lower its perceived difficulty, and integrate it into the existing processes and
practices in a concrete executable form.
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1 INTRODUCTION

I think there is no one who would say that knowledge sharing is not
important. Everyone agrees with that but then nobody is doing it.
(a participant of the study)

Already along time ago, organizations were failing to deliver IT projects on-time,
on-budget, and according to specification (The Standish Group, 1995). Despite
wide research efforts and various software development methodologies focusing
on these issues, there are still many IT projects that face challenges or even fail
(The Standish Group, 2015). This suggests that there is still a need for improve-
ments, and research efforts addressing these problems should not fade out.

Knowledge has a crucial role in software development because it is a
knowledge-intensive intellectual activity, and knowledge affects the IT project’s
success and the team’s performance (Ryan & O’connor, 2009, 2013). Expertise,
specialized skills, and knowledge are the most important and most valuable re-
sources that software development organizations have (Faraj & Sproull, 2000;
Rus and Lindvall, 2002). To leverage the true potential of possessed knowledge,
it is necessary to not only collect it but also coordinate and apply it (Alavi & Ti-
wana, 2002; Faraj & Sproull, 2000; Rus & Lindvall, 2002).

The idea for this research originated primarily from practical observations
and signals from practitioners of different nationalities and IT positions (devel-
oper, manager, ...) from multiple organizations. Most of these practitioners
agreed on one interesting phenomenon - despite the wide and clear agreement
that knowledge sharing is very important in software development teams and
organizations, this perceived importance is not reflected in practice. Various ex-
planations were offered in form of guesses, but it was noticeable that more so-
phisticated inquiry into the topic would be beneficial.

The focus of this thesis is placed on knowledge sharing within a single soft-
ware development team, not between multiple teams in an organization. Within
one team, the knowledge is more relevant to all its members and it is directly
applicable in such scope (Aurum et al., 2008). Transferring knowledge from one
team/project to another is a very different scenario (Szulanski, 1996). Despite the
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concepts of knowledge sharing and knowledge management being intercon-
nected, the thesis primarily focuses on knowledge sharing as a broader concept.
The interest is largely on an individual’s point of view, motivation, feelings, con-
cerns, and challenges. The type of knowledge that this thesis is interested in is
tacit knowledge, skills, and expertise. It seems that sharing of status and project
knowledge has much more space and methods in use, such as status meetings,
daily scrum meetings, kick-off and retrospective sessions, etc.

The prior research has primarily investigated best practices of knowledge
sharing and knowledge management and documented existing practices in or-
ganizations. However, it seems that little attention has been paid to understand-
ing why existing good practices are not used by practitioners. What challenges
and obstacles do they face? This thesis argues that to improve the current situa-
tion, it is not enough to only specify the correct approaches, but it is important to
identify, describe, and understand the discouraging factors that keep individuals
and teams from effectively managing and sharing their knowledge. It seems that
software development companies and their employees recognize the importance
and benefits of knowledge sharing and knowledge management, but their efforts
in these areas are often inconsistent, ad-hoc, and very diverse in terms of quality
(Aurum et al., 2008; Dingsoyr et al., 2009; Prikladnicki et al., 2003). Therefore, this
thesis suggests that practitioners could benefit from identifying and understand-
ing the reasons that lead to such a situation. Additionally, that kind of results is
believed to be valuable for other researchers as well, because those could allow
more precise targeting of future research efforts that would aim at improving
knowledge sharing in the same context.

The thesis attempts to address the discovered gap by gaining insights into
the topic. The aim is to discover and understand what are the factors that dis-
courage or prevent the adoption of knowledge sharing practices in the context of
software development teams. Furthermore, it attempts to provide a set of recom-
mendations on how the effects of discouraging factors could be lowered or elim-
inated. The selected methodology is the interpretive case study and primary data
are collected by conducting semi-structured interviews with participants from
three different teams within one software development organization.

The research questions the thesis seeks to answer are:

1. What are the challenges and practices of knowledge sharing and
knowledge management in software development teams?

2. What discourages or prevents the adoption of knowledge sharing and
knowledge management practices in software development teams?

3. How could the quality and quantity of knowledge sharing be improved?

The role of the first research question is primarily to support and guide the em-
pirical research. The second question seeks to understand why the declared im-
portance of knowledge sharing is not reflected in practice. After the possible ob-
stacles are identified, the third question aims at collecting suggestions on how
the current situation could be improved.
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The thesis is structured as follows: chapter 2 familiarizes the reader with
basic concepts of knowledge, knowledge sharing in software development teams,
distributed software development, and known challenges and practices in the
area. Next, chapter 3 presents the research goals, research questions, selected
methodology, case description, and how empirical data were collected and ana-
lyzed. Chapter 4 introduces the collected empirical data and those are further
discussed in chapter 5. Lastly, chapter 6 concludes the study, outlines the limita-
tions, and suggests possible topics for future research.
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2 THEORETICAL BACKGROUND

This chapter presents concepts that are relevant to this research and specifies the
targeted context. At first, knowledge, its types, and collective knowledge are dis-
cussed, followed by introducing ways of coordinating knowledge within a team.
Later, the focus is brought to distributed software development and how it affects
team knowledge. At the end of this chapter, the attention moves to known chal-
lenges and existing practices in the areas of knowledge sharing and knowledge
management in the software development field.

Relevant literature was searched within databases of Google Scholar and
the AIS eLibrary of the Association for Information Systems. The primary key-
word knowledge was combined with one or more keywords such as sharing, man-
agement, coordination, integration, software development, challenges, practices, motiva-
tion, teams, etc. After identifying relevant articles, their promising references were
also followed and analyzed. The quality of each source was carefully evaluated
using available metrics.

2.1 Knowledge

Cambridge dictionary defines knowledge in business English as: “skill in, under-
standing of, or information about something, which a person gets by experience or study”
(Dictionary.cambridge.org, 2019). Knowledge is the central concept of this thesis.
At first, this chapter introduces different types of knowledge. Then the focus
moves through memory types onto the level of collective knowledge as a prop-
erty of a group.

2.1.1 Types of knowledge

This section provides a basic overview of knowledge types that are mentioned
later in this text. The thesis works with two types of knowledge - tacit and explicit
- which are both important concepts in knowledge sharing and knowledge man-
agement in software development teams.

The concept of tacit knowledge was introduced by Polanyi (1966) as the
knowledge that cannot be articulated. It is based on the assumption that we can
know more than we can tell. Even if we can describe something, some part stays
unspoken. An example of tacit knowledge can be driving a car - it cannot be just
told; it is learned by experience. (Polanyi, 1966) Explicit or codified knowledge is
the knowledge that can be transmitted in formal language and it can be more
general, standing further away from a specific context (Nonaka & Takeuchi, 1995).

Based on Sternberg et al. (2000), who extensively focused on properties of
tacit knowledge, it is typically acquired through personal experience with little
environment support and it is about knowing how, rather than knowing what. It
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is closely related to action; therefore, tacit knowledge is practically useful. We
can find tacit knowledge behind the common term “learning by doing” when peo-
ple learn by performing normal activities, while they might not be consciously
aware of what they are learning. Tacit knowledge is an aspect of practical intelli-
gence, which focuses on one’s ability to learn from experience and apply the ac-
quired knowledge in practice. Tacit knowledge acquired by experience can be a
source of competitive advantage because it might often be rare. Sternberg et al.
(2000) have argued that the possession of tacit knowledge has a positive effect on
success in practical matters. (Sternberg et al., 2000)

Based on long-term research efforts, Sternberg et al. (2000) conclude that
tacit knowledge is different from job knowledge and general intelligence. Tacit
knowledge and job knowledge are overlapping concepts, but not synonyms.
Some tacit knowledge can be unrelated to work, and job knowledge can be both
tacit and explicit. General intelligence is measured by the ability to solve aca-
demic or abstract problems, which are different from practical real-world tasks
that the tacit knowledge focuses on. (Sternberg et al., 2000)

There seem to be different opinions on whether tacit knowledge can be ar-
ticulated. Some researchers (Busch, et al., 2003; Nonaka & Takeuchi, 1995; Ryan
& O’connor, 2009, 2013; Sternberg et al., 2000) have believed that some part of
tacit knowledge can be articulated. Others have held the original definition by
Polanyi (1966) that tacit knowledge cannot be articulated. Instead, they have rec-
ognized the existence of a middle ground between tacit and explicit knowledge,
called implicit knowledge, which can be articulated (Ryan & O’connor, 2009, 2013).
This thesis adopts the view that some part of tacit knowledge can be articulated
and talking about sharing tacit knowledge refers to this articulable part.

In his Dynamic theory of organizational knowledge creation, Nonaka (1994) pro-
posed that: “organizational knowledge is created through a continuous dialogue between
tacit and explicit knowledge” (page 1). This dialogue or interaction is also called
“knowledge conversion” and consists of four modes: socialization, externaliza-
tion, combination, and internalization (Nonaka, 1994; Nonaka & Takeuchi, 1995)
as displayed in Figure 1. Nonaka and Takeuchi (1995) hence suggested that it is
possible to transform tacit knowledge into explicit (externalization) and explicit
to tacit (internalization).

Tacit knowledge To Explicit knowledge

Tacit

knowledge Socialization Externalization
From

Explicit . S

knowledge Internalization Combination

Figure 1: Modes of the Knowledge Creation (Nonaka, 1994)
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The term expertise can be often heard in the context of knowledge workers, work-
ers whose main capital is knowledge and who know how to use knowledge ef-
fectively (Drucker, 1993; Nonaka & Takeuchi, 1995), such as software developers.
Faraj and Sproul (2000) described expertise as specialized skills and knowledge.
One conception of expertise is that it is not only about possessing knowledge but
also about having the ability to apply such knowledge (Sternberg et al., 2000).
Alavi and Tiwana (2002) supported the importance of tacit knowledge by saying
that the most valuable knowledge has the form of know-how and expertise, and
these are mainly tacit or unspoken.

After introducing knowledge in this part, upcoming sections focus on
where and how knowledge is stored and what implications it has.

2.1.2 Collective knowledge

There are different types of memory for storing knowledge. The ones that are
relevant to this research are individual, external, and transactive. These are fur-
ther explained to the reader in the following paragraphs that are based on
Wegner (1987) and Wegner et al. (1985).

The individual memory is the internal human memory. External memory
storage can be represented for example by books, notes, online knowledge repos-
itory systems, or calendar. Retrieving information from external memory usually
requires physically locating the storage and using the appropriate reading
method, which can make the retrieval operation slightly slower. Transactive
memory system (TMS) is a term established by Wegner (1987) as an arrangement
where members of a group cooperate on storing and retrieving important
knowledge from various domains. The TMS consists of individual memory sys-
tems of the group’s members and the communication processes that allow
knowledge retrieval and sharing within the group. If an individual does not pos-
sess the information, he/she can retrieve it by knowing whom to ask. This
memory type is the most complex out of the presented ones as it involves social
interaction in the information retrieval stage. (Wegner, 1987). The concept of TMS
was identified as relevant for this research because it seems to correspond to the
contemporary state of storing and managing knowledge in software develop-
ment teams. (Wegner, 1987)

The transactive memory systems can vary in a degree of overlap of storing
the same information in multiple individual memory systems. When each mem-
ber of the group needs to be capable of performing the same activities inde-
pendently, the same information is held by multiple individuals and it is referred
to as the integrated transactive memory. The opposite case is differentiated transactive
memory, which is used when there is a higher emphasis on a specialization of
members because different memory items are stored in different individual
memories. This offers efficient use of memory capacity (information is not dupli-
cated); however, the retrieval of information can be slower due to a need to locate
the storage location and conduct the communication process. (Wegner, 1987;
Wegner et al., 1985)
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Transactive memory is beneficial for individuals because they expand their
expertise and they also gain access to someone else’s expert knowledge.
Smoothly functioning transactive memory can increase the effectiveness of the
group in achieving its goals. However, transactive memory increases the com-
plexity of memory and information storage. When responsibilities are not clear,
important information might be lost. (Wegner, 1987)

In the knowledge-intensive fields with a lot of diverse knowledge, such as
IT, domain experts often emerge within teams. One individual gets the responsi-
bility of concentrating all the information related to his/her domain of expertise
in the individual memory system (can utilize both individual and external
memory). Recognizing the domain expert and knowing that he/she is aware of
that responsibility can be problematic in the early stages of a group’s existence,
but after longer cooperation, discussions, and sharing past experiences between
individual members, it becomes smoother. (Wegner, 1987)

With established transactive memory, the emphasis can move from the tacit
knowledge possessed by individual team members to the summary of
knowledge that is available in the team overall and what effects does it have on
the team’s performance. Ryan and O’connor (2009) defined the concept of team
tacit knowledge as: “The aggregation of articulable tacit, individual, goal-driven expert
knowledge to the team-level where different members of the team possess different aspects
of tacit knowledge.” (page 2).

Team tacit knowledge (TTK) is an important factor predicting the effective-
ness of the software development team, but not its efficiency (Ryan & O’connor,
2009, 2013). Effectiveness is about meeting project goals and quality, but it is not
concerned with speed and budget. TTK predicts the effectiveness and is therefore
important for the performance of software development teams (Ryan & O’connor,
2009). One difference that can be identified between high-performing and low-
performing teams in terms of effectiveness is that members of high-performing
teams have developed a (better) TMS and wider TTK and they are able to share
the tacit knowledge and apply it to solve complex tasks (Ryan & O’Connor, 2013).

This chapter briefly introduced important concepts like knowledge types,
different kinds of memory, and collective knowledge. Especially the concepts of
tacit and explicit knowledge, transactive memory, and team tacit knowledge are
very important as this thesis focuses on the aggregation of all tacit knowledge
available within the team and how it is distributed and shared among individual
team members.

2.2 Coordinating knowledge

The mere existence of knowledge in an environment might not bring major ben-
efits if the knowledge is not coordinated to be shared and applied appropriately.
This chapter discusses the current understanding of effective coordination of
knowledge in software development teams; however, only on a more general
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level, because concrete practices are discussed in a later chapter. The motivation
of individuals to share their knowledge is also examined here.

2.2.1 Importance and need for coordination

Tacit knowledge is one of the most valuable resources that software development
organizations have. It originates from experience and is very practical, closely
related to action (Sternberg et al., 2000). Tacit knowledge is valuable and can have
a positive effect on success (Ryan & O’connor, 2009; Sternberg et al., 2000). Simi-
larly, Rus and Lindvall (2002) claimed that intellectual capital is the main asset of
software development organizations.

Organizations are trying to get professionals possessing expertise to their
teams; however, to ensure the high quality of work, the mere presence of exper-
tise in the team may not be enough. To leverage its potential, it is necessary that
team members can also coordinate their knowledge. (Faraj & Sproull, 2000) They
learn with every project and every task but if this created knowledge stays with
them, the organization misses a possibility to benefit much more from that learn-
ing (Rus & Lindvall, 2002). As members of software development teams are
knowledge workers working with intangible products and processes, their ex-
pertise requires coordination (Ryan & O’connor, 2009), which then increases the
team’s performance (Faraj & Sproull, 2000). As Faraj and Sproull (2000) pointed
out, to be effective in accomplishing complex intellectual tasks, the team needs
to realize where the expertise is located (knowing skills, knowledge, and experi-
ences of each other) and where it is needed. Knowledge management efforts
should also focus on encouraging knowledge application instead of just piling or
gathering content (Alavi & Tiwana, 2002). Alavi and Tiwana (2002) stated: “In the
long run, organizations cannot be differentiated by how much they know but by how well
they use what they know.” (page 8).

Additionally, sharing and coordinating knowledge between colleagues is
important because knowledge from them (from inside the team) has a higher
value than knowledge acquired from elsewhere. Aurum et al. (2008) found that
other team members were considered the most valuable knowledge source be-
cause knowledge from colleagues is usually well applicable to the project’s envi-
ronment and it is relatively easily obtainable.

2.2.2 Knowledge sharing

As suggested earlier, it is challenging to transfer tacit knowledge without signif-
icant information loss. Ryan and O’connor (2009) concluded that: “Tacit
knowledge is acquired and shared directly, through good quality social interactions.”
(page 10). They argued that acquisition and sharing of tacit knowledge requires
a transactive memory system (TMS), in the role of team’s collective mind, and
quality social interactions. The more developed TMS and/or higher quality of
social interactions, the higher level of team tacit knowledge. The quality of social
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interactions was found to have a stronger effect in that relation. (Ryan & O’Con-
nor, 2013)

Managers should support the development of relationships and social in-
teractions in their teams because they are important for locating and sharing
knowledge (Bock et al., 2005). Unless an explicit person-skill index exists in the
team or organization, personal networks can be the key for locating knowledge
possessed by other individuals (Aurum et al., 2008). It is therefore beneficial if a
worker’s personal network is wide. After the knowledge source is located, social
interactions are a way to share tacit knowledge among team members (Ryan &
O’connor, 2009). As Faraj and Sproull (2000) suggested, to be effective and effi-
cient in coordinating the expertise, the team members must know each other’s
skills, specialized knowledge, and experiences. Therefore, it is important to sup-
port getting to know each other more closely especially within newly established
teams or after the arrival of a new team member (Faraj & Sproull, 2000). Addi-
tionally, people in teams or groups have higher trust in information and
knowledge from the peers who they know than from the ones they do not know
(Desouza et al., 2006) or do not perceive as reliable and trustworthy (Szulanski,
1996).

Despite organizations seeing the importance of knowledge sharing and
knowledge management, it appears that efforts in this area are rather inconsistent
and ad-hoc (Aurum et al., 2008). Software development is a highly competitive
global environment, and Aurum et al. (2008) argued that to stay competitive in
such an environment, organizations should adopt a more systematic approach
for managing their knowledge.

Knowledge management focuses on capturing, storing, distributing, and
applying knowledge in organizations (Aurum et al., 2008; Davenport & Prusak,
1998). It is a complex area that attempts to maximize the value originating from
existing knowledge (Davenport & Prusak, 1998). This thesis primarily focuses on
how knowledge is shared between peers; however, the concepts of knowledge
sharing and knowledge management are closely related to each other.

2.2.3 Motivation for knowledge sharing behavior

Sharing knowledge is an activity that some workers perform more than others.
The knowledge sharing efforts can be motivated intrinsically, extrinsically, or
driven by culture and established processes. The following paragraphs will out-
line some of the reasons why IT professionals would share their knowledge with
colleagues.

In their respected paper, Bock et al. (2005), introduced three categories of
motivational drivers that influence the willingness of an employee to share
knowledge, based on a synthesis of prior literature and conducted interviews.
These categories and drivers are Economic (Anticipated extrinsic rewards), So-
cial-Psychological (Anticipated reciprocal relationships, Sense of self-worth), and
Sociological (Fairness, Innovativeness, Affiliation). The concept of Subjective
norms refers to the subjective feeling of how much others expect knowledge
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sharing behavior from the individual. The results of their research are visualized
in Figure 2. (Bock et al., 2005)

-0.159
Anticipated oo, (1=1.905) R? =0.341
Extrinsic Rewards ” B
(3;3.571;) Attitude
Anticipated Reciprocal | —__"~ | toward
Relationships 0.070 Knowledge
(t= 0725)' Sharing
Sense of Self-Worth}""
0.286"**
(t=3.626)
0.301**
= 0.266™* ¢
t=4.732
i Subjective |(t=3232) | Intention
Nov to share
R? =0.351 Knowledge implicit

knowledge

(t = 139.145)

0.142"
(t=1.800)

Organizational
Climate

Innovativeness
R?=1.000 <01 *p<005 ***p<0.01

Figure 2: Knowledge sharing drivers (Bock et al., 2005)

Anticipated extrinsic rewards concern expectations of receiving rewards for one’s
knowledge sharing behavior. As described in some studies, these rewards typi-
cally include monetary incentives, career progression, and their combinations
(Aurum et al., 2008; Bock et al., 2005). Aurum et al. (2008) raised some doubts
about the long-term effects of monetary bonuses, but they reported that career
progression was identified to be a significant motivator. On the other hand, the
study by Bock et al. (2005) discovered that contrary to common beliefs, extrinsic
rewards might hinder positive knowledge sharing attitudes. They offered several
possible explanations from other studies such as the possible negative impact of
extrinsic rewards on intrinsic motivation, only temporary effects of rewards, and
differences in perception of what reward is appropriate. Therefore, they con-
cluded that extrinsic rewards should not be stressed as a primary motivational
driver for taking part in knowledge sharing activities. (Bock et al., 2005) This is
also supported by Szulanski (1996), whose paper’s results suggested that the
common practice of creating motivation through incentives seems inadequate.
He recommended focusing on developing learning capacities in organizational
units, building closer relationships, and communicating practices within organi-
zations (Szulanski, 1996).
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Anticipated reciprocal relations driver is about maintaining and improving re-
lationships with others thanks to knowledge sharing behavior. This driver was
found to have the most significant effect on an individual’s attitude towards
knowledge sharing. (Bock et al., 2005) Aurum et al. (2008) also found that gaining
recognition can be a good motivator for team members. Some workers wish to
help others to be efficient and to avoid frustration and might expect it to lead to
a more positive working environment (Aurum et al., 2008).

The Sense of self-worth relates to personal feelings of being beneficial by giv-
ing value to the organization and/or colleagues through knowledge sharing ac-
tivity. The sense of self-worth positively influences the subjective norm based on
the idea that if one has knowledge beneficial for others, they probably expect
him/her to share it. (Bock et al., 2005)

Finally, organizational climate factors also influence an individual’s
knowledge sharing intentions. Bock et al. (2005) identified factors of fairness (cli-
mate of trust), innovativeness (creativity and changes are supported, tolerance to
failure of new efforts), and affiliation (feeling of belonging to the organization or
colleagues). Organizational climate factors were found to strongly influence sub-
jective norm (one feels that it is supported and expected in the environment) and
less strongly also the intention to share knowledge (Bock et al., 2005). Possibly
related to the affiliation factor, some workers might feel the need to share their
unique knowledge because they want to ensure that their eventual sudden ab-
sence (a sickness, an accident) would not have a significant negative impact on
the whole team and project (Aurum et al., 2008).

Bock et al. (2005) concluded their paper by claiming that: “Effective
knowledge sharing cannot be forced or mandated.” (page 15), and organizations de-
siring to establish knowledge sharing should focus on empowering the facilitat-
ing factors. Before launching knowledge-sharing initiatives, their promoters
should emphasize supporting the development of social relationships and inter-
personal interactions between employees. They also underlined the importance
of providing feedback to people as it might invoke peer pressure to become (more)
active in knowledge sharing activities. (Bock et al., 2005)

Rode (2016) investigated the effects of different motivating factors on
knowledge sharing in the specific context of enterprise social media platforms
(ESMPs). He discovered that strong extrinsic motivational factors were expected
gains in reputation and anticipated reciprocal benefits. An identified intrinsic factor
was self-efficacy in knowledge-sharing, meaning a belief that one possesses
knowledge valuable for others. Low self-efficacy in knowledge sharing decreases
active participation because employees might be afraid that their contributions
will be of a low value to others and in the ESMP such contributions would be
highly transparent to the whole organization. Interestingly, enjoyment in helping
others did not seem to play a role in knowledge sharing motivation in ESMPs.
(Rode, 2016)

Other uncategorized motivating factors identified among practitioners by
Aurum et al. (2008) included enabling delegation of work. If a unique knowledge
to perform a certain specialized task is shared, others can then accomplish the
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task themselves and they do not need to re-assign the task to another specialist.
The primary motivational factor for sharing knowledge of practitioners from two
case companies was to enable all their colleagues to perform their duties. (Aurum
et al., 2008)

2.3 Distributed software development

Recent advances in technology have reduced the importance of physical colloca-
tion and made working in virtual teams a feasible arrangement; however, it has
to be managed well otherwise realizing the benefits might be at risk (Desouza et
al., 2006; Griffith et al., 2003).

Organizations adopt distributed working models for various reasons. Many
use it to address a shortage of professional workers by accessing the global pool
of professional labor (Battin et al., 2001; Herbsleb & Moitra, 2001). Connecting
professionals from different cultures and educational backgrounds might result
in advances in innovation or increase problem-solving capabilities (Ebert & De
Neve, 2001). A substantial number of organizations aim at lowering their costs
especially by hiring in markets with a lower cost of labor (Boden et al., 2009; Ebert
& De Neve, 2001; Prikladnicki et al., 2003). In some cases, it might be beneficial
or even necessary to be geographically or culturally closer to customers (Damian
& Moitra, 2006; Ebert & De Neve, 2001). Other reasons might include follow-the-
sun workflow and connected lower time-to-market, or acquisition opportunities
(Herbsleb & Moitra, 2001).

Despite a rather wide scale of anticipated benefits, the constraints intro-
duced at the same time can negatively affect achieving those benefits. The phys-
ical distance between team members introduces challenges to the accessibility of
knowledge so it might be very difficult to effectively coordinate and utilize
needed knowledge even though it is actually present somewhere within the team
(Alavi & Tiwana, 2002). By implementing the global software development ap-
proach, the work becomes more complex and it is often needed to coordinate and
integrate multiple knowledge sources (Desouza et al., 2006). Some researchers,
like Ebert and De Neve (2001), have discouraged from forming virtual teams and
strongly recommended establishing collocated teams with relocating experts
from other countries for as long as needed.

2.3.1 Distances

Distributed software development introduces three distances into the coopera-
tion between colleagues - geographical, temporal, and socio-cultural. These dis-
tances create obstacles in daily work, hinder coordination, communication, and
collaboration, and make it challenging to ensure a common understanding
among the dispersed software development team’s members. (Carmel &
Agarwal, 2001; Agerfalk et al., 2005)
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Geographical distance refers to the physical distance between coworkers (Car-
mel & Agarwal, 2001; Agerfalk et al., 2005). Overcoming the geographical dis-
tance is strongly dependent on reliable ICT (Agerfalk et al., 2005). Agerfalk et al.
(2005) pointed out an interesting thought - it can be more practical not to measure
the geographical distance in kilometers but rather in how difficult it is to get from
one site to another (transportation options, travel time, crossing borders, visa re-
quirements, etc.).

Temporal distance represents the dislocation of colleagues in a matter of time
due to time zone and/or work patterns differences (Carmel & Agarwal, 2001;
Agerfalk et al., 2005). Naturally, the time zone differences are well known and
often significant; however, already colleagues in close time-zones (+/- 1 or 2
hours) might not have many common hours to synchronously cooperate and
communicate if there are differences in working habits such as usual start and
end working times and a lunch break timing (Agerfalk et al., 2005).

Socio-cultural distance creates a separation between team members based on
differences in national and organizational culture, language, values, work ethics,
etc. (Carmel & Agarwal, 2001; Agerfalk et al., 2005).

2.3.2 Knowledge in distributed software development

When considering that tacit knowledge is best transferred among team members
via social interactions (informal interactions, direct observations, etc.) and that
virtual teams have limited opportunities for social interaction, it seems obvious
that their members are less likely to successfully transfer tacit knowledge be-
tween each other (Griffith et al., 2003; Ryan & O’connor, 2009). Furthermore, the
preference of local communication might lead to a disbalance of accessible
knowledge between remote sites (Herbsleb et al., 2001; Taweel et al., 2009).

Less virtual teams rely more on implicit and tacit knowledge and share the
knowledge mostly via direct interactions and working side-by-side. More virtual
teams have a higher dependency on explicit knowledge, which they share
through technology-supported media. Members of more virtual teams are likely
to need to transform tacit knowledge to explicit, more declarative in nature, so it
could be effectively transmitted. (Griffith et al., 2003)

Virtual work hinders social interaction, so it reduces the ability to develop
new tacit knowledge in the team. However, Griffith et al. (2003) suggested that
making the team’s knowledge more explicit combined with the use of IT to over-
come the team’s distribution can have a positive side effect of creating permanent
repositories of easily accessible explicit knowledge. Based on this, it might appear
that even though distributed work brings many difficulties and obstacles, trans-
forming tacit knowledge to explicit and more extensive use of technology might
create some benefits (Griffith et al., 2003).

Distribution of a team represents an obstacle for creating and maintaining
collective knowledge. It reduces the level of social interactions among team mem-
bers, which hinders the forming of collective knowledge. Yet, the collective
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knowledge in virtual teams might still be constructed in a more explicit form,
and as such, it can be more easily accessible to everybody. (Griffith et al., 2003)

An interesting contrast about an approach to knowledge and its sharing
might be seen between the distributed teams and teams following an agile meth-
odology, while there are also teams belonging to both categories. While Griffith
et al. (2003) put emphasis on explicit knowledge, the principles of agile develop-
ment emphasize tacit knowledge and interactions (Beck et al., 2001).

2.4 Knowledge sharing challenges

Knowledge sharing and knowledge management are complex areas that involve
many challenges. Those are even stronger in distributed software development
because knowledge (expertise, skills, ideas, best practices) is distributed across
locations (Desouza et al., 2006). Global software development has been accepted
as a popular approach already a while ago, but multiple limitations and chal-
lenges have been known and existing already since then (Herbsleb et al., 2001).
When utilizing the global distribution of the workforce, organizations must pay
attention to knowledge-sharing challenges if they want to be successful
(Wendling et al., 2013). This chapter presents the main challenges that the prior
literature observed in teams and organizations.

2.4.1 Communication challenges

Geographical distance divides internal team communication to local and remote.
Local communication can also be face-to-face but remote communication purely
relies on the use of ICT (Agerfalk et al., 2005). Even non-global distances between
team members might significantly reduce communication (Herbsleb & Moitra,
2001). In remote communication, people sometimes have problems regarding
knowing who to contact or reaching that person in time through available com-
munication channels (Herbsleb et al., 2001). Herbsleb et al. (2001) discovered that
members of distributed teams communicated more often with collocated col-
leagues than the remote ones because the local communication was perceived as
more effective. Weakened or ineffective communication can be a threat to realiz-
ing the benefits of distributed software development (Herbsleb & Moitra, 2001).
These findings might unveil a possible threat of creating a gap between geo-
graphically distributed parts of the team, which might be hindering the creation
of social relationships and building trust.

In their study, Taweel et al. (2009) found that teams” knowledge was nega-
tively affected by teams’ geographical distribution, especially due to the lack of
informal and unplanned interactions. The type of information that is usually
shared during these informal interactions was not effectively distributed across
the team (Taweel et al., 2009).
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2.4.2 KMS, documentation

Given that virtual teams are more dependent on explicit knowledge (Griffith et
al., 2003), they typically use some knowledge management system (KMS) as a
knowledge repository, which has an important role in facilitating the transfer of
knowledge. However, Aurum et al. (2008) noticed that it might be difficult for
software developers to explain how they use the knowledge they possess to solve
tasks and problems. This is most probably related to the nature of tacit
knowledge and the difficulty of transferring it to other people.

It is important to remember that the benefits of KMS realize only if the
stored knowledge is being retrieved and applied by other team members. If
knowledge is only stored but not retrieved, there is a risk that the knowledge
repository becomes an information graveyard (Dingseyr et al., 2009; Dingsoyr &
Smite, 2013; Prikladnicki et al., 2003). Efficient retrieval of stored knowledge can
be prevented or obstructed by the system’s usability issues or design flaws. Sev-
eral reviewed studies reported issues with the ineffective or missing search func-
tion of the KMS, which is crucial for finding required information in usually large
content of the knowledge repository (Aurum et al., 2008; Dingsgyr & Smite, 2013;
Manteli et al., 2011). Even though internal knowledge is perceived more useful
because it is usually well-applicable, some people might still prefer global public
internet sources over the organization’s KMS if the KMS is perceived inefficient
or has usability issues (Aurum et al., 2008).

Specifications, processes, implementation, or integrations evolve during the
software development lifecycle. Keeping the knowledge in the repository up to
date is important in distributed software development to prevent misunder-
standings and incorrect assumptions (Herbsleb & Moitra, 2001). This could be
achieved by setting up processes for updating and revising the repository content;
however, updating the existing knowledge might not be given a high priority
and can often be considered difficult (Aurum et al., 2008). This might result in
lowering the quality of and trust in the KMS, which becomes an obstacle to
knowledge sharing in the team.

Novice members can often be eager to use knowledge from KMS because
they perceive it as safe to use and there is no need to justify why they have chosen
it as a reliable source because that should not be questioned. However, they
might have trouble with understanding, identifying outdated information, or be
overwhelmed by the amount of knowledge present there. (Desouza et al., 2006)

2.4.3 Social challenges

Strong relationships between team members are important because they em-
power good knowledge-sharing behavior (Alavi & Tiwana, 2002; Wendling et al.,
2013) and they also influence knowledge absorptive capacity on the receiver’s
side (Wendling et al., 2013). Infrequent interactions in the case of distributed
teams lead only to weak ties between colleagues (Alavi & Tiwana, 2002), which
might hinder knowledge transfer (Szulanski, 1996). On the other hand, it was
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suggested by Wendling et al. (2013) that strong emphasis on relationships in
knowledge management, when not accompanied by other means, can be limiting
for team members without good relationships with others.

In offshoring arrangements of global software development, fear and re-
sistance might often emerge because people might perceive their remote col-
leagues as a threat to their own work positions or feel a loss of control. This might
occur especially towards colleagues from countries with a lower cost of labor.
(Herbsleb & Moitra, 2001) “More expensive” workers can be afraid of losing their
jobs while at the same time they are expected or even forced to train their offshore
colleagues who represent that threat (Ebert & De Neve, 2001). Additionally, off-
shoring arrangements might bring cultural issues and, in the beginning, also
problems with low trust in the competence of remote colleagues (Battin et al.,
2001).

Some individuals might not be willing to share valuable and unique
knowledge because they fear of losing the ownership, superior position in the
team, and privileges related to those. Unlike the previous issue of fear, this issue
that we can call knowledge as power can occur even at the same location among
colleagues with good social relationships. Sharing the information does not have
to be a threat to one’s survival in the company but a threat to benefits that he/she
currently enjoys. (Szulanski, 1996)

2.4.4 Organizational, management, and procedural challenges

While discussing the concept of transactive memory by Wegner (1987) earlier,
emerging of specialized domain experts within the team was mentioned. Con-
centrating knowledge of a certain domain to one person is convenient for other
team members, effective for teamwork, and in alignment with the idea of the
transactive memory system and its benefits (Wegner, 1987). However, Desouza
et al. (2006) interestingly pointed out that some people might not appreciate be-
ing labeled as domain experts because it could limit their career or intellectual
growth and development only to one specific area or direction. This issue can be
called domain expert lock because an individual’s professional development is
locked inside a certain domain.

An interesting point was brought up by Dingseyr et al. (2009), who claimed
that managers tend to value explicit knowledge more than tacit knowledge; how-
ever, the literature suggests that focusing only on one form of knowledge is prob-
ably not going to form a successful knowledge management strategy. Organiza-
tions should manage both tacit and explicit knowledge (Dingseyr et al., 2009).

Planning and managing offshore arrangements is very challenging. There
are plenty of options, but sometimes even small decisions can make a difference
between success and failure. Two cases of offshoring reported by Boden et al.
(2009) illustrated how differently cooperation with foreign colleagues can look
like. The first case included intensive personal contacts, workshops, flat hierar-
chy, and the offshore team could come up with their own ideas and affect plan-
ning. In the second case, the environment was very formal, contextual knowledge
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was not transferred to the offshore location, and feedback and expertise from the
offshore team were not considered when making decisions because the offshore
team’s responsibility was just development. (Boden et al., 2009)

An interesting challenge can be faced by distributed teams following an ag-
ile methodology. Agile methodologies encourage interactions over documenta-
tion (Beck et al., 2001); therefore, a strong personalization strategy is often fol-
lowed in such settings. However, that can cause the documentation being out-
dated and knowledge being concentrated where the bigger part of the team or
higher roles, like architects or specialists, are located (Manteli et al., 2011).

2.4.5 Employee turnover

The current situation on the IT job market has been that there is a high demand
for skilled professionals, which can make it challenging for companies to retain
their experts. It seems natural that there is a migration of professionals between
companies. However, when an employee leaves, the company often does not lose
only a human resource, but also all the specialized knowledge, skills, and capa-
bilities that he or she possessed (Rus & Lindvall, 2002). Leaving employees often
leave a knowledge gap, which puts extra requirements on others (Taweel et al.,
2009). Even if a new highly skilled professional familiar with the technology is
hired as a replacement, he or she still needs to learn the domain and context
knowledge, and any time spent on learning that knowledge is removed from the
project delivery time (Battin et al., 2001). Experiences like these highlight the im-
portance of knowledge management (Taweel et al., 2009).

This issue is not unique for the IT industry and has existed for quite a long
time. In their respected book about knowledge and knowledge management,
Davenport and Prusak (1998) illustrated this issue on some known international
companies. They claimed that the issue of employees leaving together with val-
uable knowledge contributed to a higher interest in knowledge and knowledge
management because companies often realized the value of employee’s
knowledge only after it was gone and left consequences to deal with (Davenport
& Prusak, 1998).

2.4.6 Technical

Information technology plays a crucial role in allowing collaboration among
team members of distributed teams (Griffith et al., 2003; Wendling et al., 2013).
In the early years of distributed software development, issues such as slow and
unreliable network connections were brought up (Herbsleb & Moitra, 2001);
however, major technical advancements were achieved since then. Wherever
technology is involved, there are naturally some constant minor issues, but it
seems that no major technical issues and challenges have been identified in con-
nection to knowledge sharing in distributed teams nowadays. Obviously, this
does not concern issues regarding how the technology is used and the limitations
that come with replacing personal contact by using technology.
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2.5 Knowledge sharing practices

As Szulanski (1996) reported, knowledge sharing is usually perceived as difficult
if it cannot be routinely handled and requires ad-hoc solutions. The existence of
effective practices for sharing knowledge within the organization might reduce
the perceived difficulty and stickiness of knowledge (Szulanski, 1996). Chal-
lenges of knowledge sharing and knowledge management have existed for a long
time, hence, a variety of practices to address them emerged. This chapter intro-
duces a set of different practices for knowledge sharing and knowledge manage-
ment. The goal is not to provide an extensive overview of all known practices,
but just to introduce some common ones. It is reasonable to believe that not all
practices are applicable in all environments given the differences between organ-
izations, distributed work arrangements, projects’ specifics, methodologies in
use, and individuals in the team.

2.5.1 Knowledge Repositories

The concept of the knowledge management system (KMS) or some knowledge
repository was already introduced in the earlier chapters together with its known
challenges. Based on how often it is mentioned in different studies, some form of
KMS seems to be a rather standard tool in IT organizations throughout the years
(Alavi & Tiwana, 2002; Aurum et al., 2008; Dingseyr & Smite, 2013; Dorairaj et
al., 2012; Prikladnicki et al., 2003; Taweel et al., 2009).

Organizations should invest resources into good design and maintenance
of their knowledge repositories. Studies emphasize the importance of keeping
them up to date and relevant (Aurum et al., 2008) and paying attention to good
design to avoid known obstacles and issues that would prevent efficient
knowledge sharing or maybe even cause the repository not being used at all and
turn into an information graveyard (Dingsoyr & Smite, 2013).

Especially “wiki-based” KMS seem quite popular among IT organizations as
they allow storing knowledge in an organized way with versioning and efficient
search functionality (Dorairaj et al., 2012; Taweel et al., 2009).

2.5.2 Informal sessions, meetings

Aurum et al. (2008) observed that some organizations organize expert info-ses-
sions where experts share their knowledge about interesting topics. These ses-
sions facilitate knowledge sharing, support informal communication, and un-
cover knowledge network (who knows what) (Aurum et al., 2008). Identical prac-
tice for sharing own technical expertise with the team was identified by Dorairaj
et al. (2012), where an agile coach emphasized that it was very helpful to also
store the presentation materials in the KMS for revisiting it later.

Alongside informal sessions, formal training is another option of arranging
knowledge transfer; however, formal training programs might be seen as sources
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of irrelevant knowledge unless it can be immediately applied in the individual’s
work (Aurum et al., 2008).

Team meetings can be seen as an important opportunity for presenting
ideas, giving advice, assisting with problem-solving, and agreeing on future pro-
gress, which makes them ideal for knowledge acquisition from other team mem-
bers (Aurum et al., 2008). Dorairaj et al. (2012) documented the practice of bi-
weekly technical sessions, where the primary focus was on an informal open dis-
cussion, rather than presentations, on technical topics.

Based on the discussions of tacit knowledge by Polanyi (1966) and Stern-
berg et al. (2000), it is closely related to experience. Given the difficulty of trans-
ferring tacit knowledge, performing daily activities (so-called “learning by do-
ing”), is one of the best ways to acquire it (Sternberg et al., 2000). Practitioners
also identify learning by doing among the most common sources of their
knowledge (Aurum et al., 2008). Some practices to stimulate learning during nor-
mal work include mentoring by an experienced colleague, assigning or selecting
specific types of assignments, encouraging to seek novel tasks, and job rotation
(Sternberg et al., 2000). Some practitioners also consider code reviews useful for
acquiring very specific knowledge (Aurum et al., 2008) because it originates in
the team and is directly applicable there.

2.5.3 Social aspects

Kotlarsky and Oshri (2005) attempted to figure out whether social ties and
knowledge sharing support successful collaboration in global software
development teams. At the time of their study, not enough attention was paid to
human and social aspects involved in the globally distributed cooperation and
their effects on coordination and collaboration success. Existing solutions were
mainly technical. They claimed that social ties (trust and rapport) and knowledge
sharing (transactive memory, collective knowledge) improve collaboration in
distributed software development teams. Therefore, organizations should pay
attention to and support the creation of social ties between members of globally
distributed teams to ensure successful collaboration. Resources should be
dedicated to addressing the human aspects of inter-team collaboration.
(Kotlarsky & Oshri, 2005)

Cultural issues and lack of trust in remote colleagues” professional qualities
might be addressed especially by an increased volume of interactions, for exam-
ple in a form of common team meetings (Battin et al., 2001). Another possible
option to build mutual understanding of different cultures might be building in-
ternational teams or rotating management across sites (Ebert & De Neve, 2001).
Battin et al. (2001) highlighted the important role of liaisons from the remote site,
identifying them as the key success factor of the case project. These engineers
relocated for few months to the main site to learn the system and participate in
planning activities, but importantly, they also established good relationships
with the central part of the team (Battin et al., 2001).
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Generally, frequent communication and collaboration are crucial. The study
by Dorairaj et al. (2012) found that active daily collaboration between members
of distributed teams supports knowledge creation. Moreover, short physical vis-
its support more efficient knowledge sharing through face-to-face communica-
tion and getting to know each other (Dorairaj et al., 2012). While some companies
use short visits to remote sites (Boden et al., 2009; Dorairaj et al., 2012), it was
reported that some companies can be careful with travelling because of high cost
and being time-consuming (Battin et al., 2001).

2.5.4 Locating the knowledge

Keeping track of knowledge location within a team can be challenging in a dis-
tributed setting. One way to avoid possible awareness and coordination issues
can be an index of knowledge, which explicitly maps who knows what (Dingseyr
& Smite, 2013). Davenport and Prusak (1998) refer to this mapping as the “Yellow
Pages”.

Some companies use Enterprise Social Media Platforms (ESMPs) for sup-
porting communication and collaboration. To fulfill its benefits, active participa-
tion of employees is naturally needed; however, the study by Rode (2016) re-
ported that only 10% of registered users were actively participating in the ESMP.

The existence of global online area-specific communities was reported as a
way to provide quick and focused support (Aurum et al., 2008). Similarly, com-
munities of practice were reported by Dorairaj et al. (2012) as a platform to dis-
cuss and suggest possible solutions to problems in different projects.

2.5.5 Organizational, management, and procedural practices

Preceding chapters explained why knowledge management is important in the
context of distributed software development teams. However, from the practi-
tioners” point of view, it might not be given too high priority (Aurum et al., 2008;
Dingseyr et al., 2009).

The organizational environment is an important aspect because it influ-
ences the initiation, implementation, and results of knowledge transfer (Szulan-
ski, 1996). Moreover, the cultural practice of promoting sharing knowledge is
considered very important for software developers (Aurum et al., 2008). Priklad-
nicki et al. (2003) reported that investments to knowledge management in form
of tools and practices encouraging knowledge sharing reduced many obstacles
in global software development.

Szulanski (1996) pointed out the importance of routines and guidance for
sharing knowledge because their presence can reduce the perceived difficulty of
that process. Based on Aurum et al. (2008), managers should evaluate if suitable
knowledge management tools are offered and knowledge management activities
should be included in the project plans and schedules. That way, they will not be
only a side activity done voluntarily by a few active team members. Additionally,
it could increase the motivation of other team members to be active in knowledge
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management activities as well. Moreover, knowledge management activities
should be performed during the project lifecycle and not only after the project is
completed. (Aurum et al., 2008)

Needed knowledge management (KM) activities differ based on the pro-
ject’s nature and specifics, so it would be difficult to have a generic KM process
model. Each project or team should have its own KM process model constructed.
(Aurum et al., 2008). When forming the KM model, teams should at first identify
KM needs, challenges, and barriers and afterward define what knowledge
should be shared where and how (Dingsgyr & Smite, 2013). It should be clear
who is responsible for what part of KM. There may be a specific role responsible
for KM or it can be distributed to all the individuals in the team to manage their
own knowledge. (Aurum et al., 2008)

The current situation regarding KM models and processes in organizations
does not seem satisfactory. Prikladnicki et al. (2003) reported that both studied
organizations were missing a formal and consistent KM process, which repre-
sented a major obstacle for sharing knowledge. A survey by Dingseyr et al. (2009)
comparing the current situation (importance) of KM in organizations and the de-
sired future situation, showed that practitioners see quite a large potential for
improvement in KM processes in their organizations.

2.5.6 Onboarding, training new employees

Employee turnover was previously mentioned as a serious challenge that organ-
izations currently face and need to cope with. When experienced people leave,
they are often replaced by less experienced ones, who have a lot of knowledge to
absorb especially in the beginning (Rus & Lindvall, 2002). Onboarding is a pro-
cess “in which new employees gain the knowledge and skills they need to become effective
members of an organization” (Dictionary.cambridge.org, 2019).

Mentoring is a practice, where experts assist and provide support to less
experienced colleagues, primarily via sharing their knowledge. In their effort to
improve an existing mentoring program in the case company, Bjernson and
Dingseyr (2005) discovered that mentoring is viewed very positively. Employees
had a very positive attitude towards the mentoring program, and it was consid-
ered important - good for transferring competence, consulting solutions to prob-
lems, creating relationships, etc. Employees thought that mentors should accept
the role voluntarily and that a new employee should not have to ask for a mentor
but be automatically offered one in the beginning. The mentor should have a cer-
tain time allocated for the mentoring activities. The original form of the mentor-
ing program before the study was focusing mostly on assistance with practical
issues, where discussion and reflection were missing. Authors believed that to
boost the learning effect, mentors should not only provide direct answers but
instead, they should take the role of a discussion partner and ask open questions
to encourage student’s own thinking. Finally, the mentor should be proactive
even when no questions are asked by a student. (Bjernson & Dingsayr, 2005)
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Pair programming of a team of a junior and a senior developer is one of the
practices that could help to transfer experience in form of best practices and un-
derstanding performance impact, which even highly technically knowledgeable
junior developers are often missing (Dorairaj et al., 2012).

Codified knowledge, usually in some KMS, is considered useful for new
team members because they can find a lot of information there, connected by
links to related topics (Dorairaj et al., 2012; Taweel et al., 2009) and they often
consider it as a reliable source of information (Desouza et al., 2006).

2.5.7 Agile methodologies and knowledge sharing

Adopting agile methodologies can have a positive effect on knowledge sharing.
The Manifesto for Agile Software Development emphasized individuals and interac-
tions (Beck et al., 2001) and social interactions were proven a good way of sharing
and growing tacit knowledge, which then may result in a higher team’s perfor-
mance (Ryan & O’connor, 2009). A commonly used argument that agile method-
ologies refuse documentation is not completely correct. Agile teams indeed put
less emphasis on documentation; however, they do not leave it out totally, they
only choose when it is suitable and efficient to create and maintain it. (Dorairaj
et al., 2012)

2.5.8 Communication and tools

One of the most used communication tools in distributed teams appears to be an
instant messaging (IM) tool, also known as “chat” (Manteli et al., 2011; Niinimaki
et al., 2010; Wendling et al., 2013). Its popularity can be attributed to multiple
factors. Practitioners consider it an efficient tool because of its informality (com-
pared for instance to an e-mail) and lively interaction since the informality de-
creases the overhead of communication such as thinking about grammar,
spelling, etc. It is also perceived as a lightweight tool for quick simple questions.
(Niinimaki et al., 2010) Manteli et al. (2011) reported that the recent introduction
of an IM tool in the case environment was perceived as a significant improvement
for communication because communication over chat is much faster and the tool
allows to see when remote colleagues are online and available.

E-mail and mailing lists are standard and widely used communication
channels, which have a more formal nature, and which might also serve as per-
manent storage of communication and documents (Manteli et al., 2011; Niini-
maki et al., 2010).

A very common synchronous communication channel is audio/video con-
tferencing primarily used for daily or weekly team meetings, coordinating work,
and discussing ideas. One-to-one calls might be perceived as intrusive and dis-
turbing since topics discussed via this tool are often complex and difficult to an-
swer, but in urgent cases, such calls can be very efficient. People seem to prefer
textual communication for simple matters and audio for more complex matters
and discussing ideas. Desktop sharing has also proven useful for presentations



28

and demonstrations to customers, trainings, and problem-solving. (Niinimaki et
al., 2010)

In their study to understand communication tools and related practices for
overcoming distances in global software development, Niinimaki et al. (2010)
emphasized that it is important that communication processes and tools suit the
team and project both technically and socially. They suggested that mutual agree-
ment about the use of different tools should be made - how tools are used, for
what purposes, the usual response time to an e-mail, being logged in to an IM
tool whenever working and available for communication, where to store infor-
mation permanently, and informing the rest of the team about important private
conversations (Niinimaki et al., 2010).

2.6 Summary of the theoretical background

This chapter introduced concepts important for this study and prepared the back-
ground for empirical research. It was established what types of knowledge will
be considered and what is meant by collective knowledge. The study aims pri-
marily at the tacit knowledge that is available in the team. Further, it was ex-
plained why coordinating knowledge is important and what motivates individ-
uals to share their knowledge. This is essential for understanding how important
knowledge sharing is and how and why knowledge is or is not shared between
colleagues. Later, the context was further specified to distributed software devel-
opment and its complexity was outlined. This context was selected as it has be-
come a very usual arrangement in many organizations and teams and it is a very
challenging environment for knowledge sharing, so it deserves the attention of
researchers. Finally, challenges and known practices reported in prior literature
were introduced to gain an overview of the situation in organizations in recent
history.
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3 METHODOLOGY

This chapter presents what are the objectives of the study and what approach
was selected to achieve them. At first, the objectives and research questions are
introduced. Then, the chosen methods and strategies are discussed, followed by
describing the case environment, data collection process, and how the data were
analyzed. In the end, the ethical limitations are explained.

3.1 Objectives and research questions

Considerable attention has been paid by researchers to knowledge sharing in
software development organizations and there are known practices on how to
share knowledge effectively and efficiently. However, signals from practitioners
often suggest that the quality of sharing and managing knowledge is unsatisfac-
tory. They often state “people don 't want to do it” as a reason. This research tries to
understand what are the factors that discourage or demotivate practitioners in
software development teams from effectively sharing and managing their
knowledge. In simple words, the question is: “IWhy they don 't do it?”
The study aims to answer the following research questions:

1. What are the challenges and practices of knowledge sharing and
knowledge management in software development teams?

2. What discourages or prevents the adoption of knowledge sharing and
knowledge management practices in software development teams?

3. How could the quality and quantity of knowledge sharing be improved?

The focus is on the knowledge inside one software development team and how
it is shared and managed there. Sharing knowledge between different teams in
an organization is out of the scope of this research. Such a scenario involves ad-
ditional factors, like for example applicability of knowledge outside of its original
context (Szulanski, 1996), and it could divert the attention from the main objec-
tives here.

3.2 Selected methodology

In order to achieve its objectives, this study employs a qualitative research ap-
proach with an interpretive case study method. The unit of analysis is a software
development team and data were collected via semi-structured interviews. The
description and justification of selected approaches and methods follow in the
subsequent paragraphs.
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The main streams of research in the information systems (IS) field can be
divided into quantitative and qualitative. Quantitative research primarily works
with numbers and often aims to generalize or validate theories. Qualitative re-
search, on the other hand, intends to understand human perceptions, under-
standing, and experiences within a specific social and cultural context. (Myers &
Avison, 2002; Stake, 2010) The importance of qualitative methods in the IS field
increased as the focus shifted from technological topics to organizational and hu-
man-technology interaction issues (Myers, 1997). The sample size in qualitative
research is typically smaller and traditional data collection methods include in-
terviews, observations, questionnaires, document analysis, etc. (Myers & Avison,
2002; Stake, 2010). This study aims to understand the topic of knowledge sharing
from the practitioners” point of view and describe and analyze their opinions,
experiences, and attitudes. Specifically, it seeks to identify the discouraging fac-
tors, i.e. why people would not be active in knowledge sharing activities. There-
fore, qualitative research is an appropriate approach.

The idea for this research has been primarily driven by practical needs after
an interesting phenomenon was noticed among practitioners. Despite seeing the
importance of sharing knowledge with their colleagues, they are somewhat re-
luctant to be active in that process. Given the objectives, the low coverage of this
issue by existing literature, and the exploratory nature of this study, there is a
high emphasis on collecting rich data from practitioners” point of view with very
few or no preconceived theoretical assumptions or hypotheses. Therefore, the in-
terpretive research approach was selected for this study because it corresponds
to the needs described above. Interpretive research does not aim to generalize
but instead attempts to understand the studied phenomena more deeply through
understanding the assigned meanings, beliefs, and intentions of people in a cer-
tain environment (Klein & Myers, 1999; Orlikowski & Baroudi, 2002). The ideal
case would be that the researcher keeps an open mind when interpreting the data;
however, it is recognized that in reality, the researcher’s beliefs, values, and as-
sumptions inevitably have a certain effect on the investigation and interpretation
of the data (Orlikowski & Baroudi, 2002; Walsham, 2002).

The case study is the most common method of qualitative research in the
field of IS and it aims at investigating a phenomenon in its natural context (Ei-
senhardt, 1989; Myers & Avison, 2002). Benbasat, et al. (2002) summarized three
reasons why case study is a feasible research strategy in IS: (A) It allows to study
a phenomenon in its natural context, observe the current practices, and generate
theories from practice; (B) It allows to answer questions of “Why?” and “How?”;
(C) It is a suitable strategy for areas where little research has been conducted,
which allows coping with the fast pace of changes in this field. Other commonly
used methods in the IS research (laboratory experiments, field experiments, field
studies) involve the researcher manipulating or measuring defined variables. In
case studies researchers do not practice experimental control or manipulation
and instead take the role of an observer or an investigator. (Benbasat, et al., 2002)
The case study is considered the best approach for this study for multiple reasons.
The knowledge used in software development teams, working style and culture,
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and motivation to share knowledge are tied to its natural environment. The ulti-
mate aim of this research is to understand why practitioners do not share their
knowledge and how it could be improved, and those are two types of questions
(why, how) that the case study approach is particularly suitable to answer. Fi-
nally, there is a research gap regarding this area and perspective. The unit of
analysis is a software development team because the focus of this study is on
knowledge existing in the team and how it is shared between the team members.

The qualitative interviews belong to the most important data collection
methods in qualitative research (Myers & Newman, 2007; Walsham, 2002), and
as Walsham (2002) argued, they can give the researcher very good access to the
interviewee’s interpretations and views. There are several different types of qual-
itative interviews, such as structured, semi-structured, or theme interviews.
These differ in how much is planned and prepared in advance and how much
improvisation is allowed. The semi-structured interview was chosen for this
study because it has an incomplete script with space for improvisation (Myers &
Newman, 2007), which is suitable for the exploratory interpretive research at
hand. It gives the researcher the flexibility to ask further questions in case clarifi-
cation is needed or to encourage interviewees to elaborate on their interesting
thoughts (Myers & Newman, 2007).

3.3 Case description

Empirical data were collected in one IT company by carrying out semi-structured
interviews with its employees. The main goal was to understand different points
of view on knowledge sharing and knowledge management activities, and ob-
stacles and factors that prevent, discourage, or demotivate from adopting such
activities into practitioners” work.

The case organization is a medium-sized Nordic IT company, which is open
to modern and agile approaches and seems to support many improvement op-
portunities. The company representatives were contacted during autumn 2019 to
scan for possible interest in participating in this research effort. A meeting with
3 team managers was organized and all of them showed a high interest in the
topic of this research and immediately agreed to participate with their teams.
Their main motivation for participation was a wish to develop their processes
and practices and improve the current situation with knowledge sharing in their
teams.

The teams differed from each other in multiple factors. One team was col-
located, while the other two distributed. One team focused primarily on devel-
opment, another on development and support, and the last one was largely sup-
porting other teams and projects. Further details about the participating teams
cannot be disclosed. Table 1 shows the number of participants from a single team,
average professional experience within the team, and the list of years of experi-
ence of individual team members. Please note that the order (A, B, C) is random
and does not correspond to any listing in this chapter.
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Table 1: Study participants - team distribution

Team | Members | Avg. experience
A 4 4(6;5;3;2)

B 2 12 (20; 4)

C 4 19 (20; 20; 20; 15)

The initial selection approach was to identify practitioners, who would be inter-
ested in participation combined with careful consideration of how suitable these
potential participants are and what characteristics might be missing in the sam-
ple. The team leaders were very helpful in this stage, as they promoted the re-
search to their team members with the help of presentation material provided by
the researcher. The search produced 11 interested professionals, out of who 10
took part in the interviews. The evaluation of interested participants showed very
good coverage in terms of experience levels (junior/senior), professional roles,
and time spent in the company. The only insufficiency was seen in distribution
among teams in a ratio of 5:2:4. The ideal minimum number of participants from
the same team was considered to be 3; therefore, an attempt to acquire more par-
ticipants from the second team was made to increase the data validity. Unfortu-
nately, it did not succeed. No rewards were promised so the primary motivation
most probably came from an interest in the topic and recommendations of the
team leaders.

Ten participants are considered a good number suiting well for the purpose
and the intended scale of this research. As Table 2 shows, the sample covers a
variety of different specializations that can be found in a software development
organization - 4 software developers, 1 infrastructure specialist, 2 application
management (support) specialists, and 3 managers. All managers had a very
technical background and they were still actively engaged in technical work, each
in one of the three aforementioned areas (software development, infrastructure,
support). This was considered a benefit because they could offer a combined per-
spective of managers together with extensive experience in technical roles.

Table 2: Study participants - roles

Position Participants
Developer 4
Infrastructure 1
Support 2
Manager 3

To avoid an elite bias, it was important to gain insights from people with different
levels of experience in the field and this seems to be achieved well. When asked
about their perception, no participant considered himself as a junior in the IT
field anymore; however, multiple were still at the relative beginning of their
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careers. Based on self-evaluation, participants were equally distributed among
middle-experienced (5) and senior specialists (5). The differences in the years of
experience between these two groups were significant with middle-experienced
having 2-5,5 years and senior ones 15-20 years (Table 3). For practical reasons,
the thesis divides the participants into two groups - juniors (<6 years of experi-
ence) and seniors (>6 years of experience). Juniors might more often be in the role
of knowledge recipients, while seniors might more often hold the role of
knowledge holders. This division results in groups of the same size (5) with a
significant gap between them.

Table 3: Study participants - experience
Professional experience | Participants

2-6 years (“juniors”) 5

15-20 years (“seniors”) 5

Regarding the time spent in the case company, 3 participants were new (< 3
months), 3 spent a considerable time there (>4 years), and 4 were in between (1-
3 years). Half of the participants were Finnish and half were from Central Euro-
pean countries; however, all the participants were accustomed to the Finnish
working culture.

Unfortunately, all 10 participants were men because no women were inter-
ested or able to participate in the full interviews. However, several women were
consulted in form of shorter informal discussions about the topic of this research
and their opinions and experiences. For the aforementioned reason, only mascu-
line form (he/his/him) is used when talking about the interview participants.
The age distribution of participants is considered good as Table 4 illustrates.

Table 4: Study participants - age

Age Participants
20-29 3
30-39 3
40-49 4

3.4 Data collection

Interviews were conducted in a semi-structured format. Areas of interest were
prepared in advance in the interview guide; however, a more free discussion was
possible to allow further clarifications and questions related to what the partici-
pant said. The order of topics mostly followed the interview guide but sometimes
the order changed, for example when a participant already covered a certain
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topic earlier. The interview structure is attached as Appendix 1. The interview
themes were constructed based on the prior information from practitioners (their
observations, problems, needs, habits, etc.) and the conducted literature review.

To make the participants fully informed, each interview started with intro-
duction information where the researcher introduced himself and described
what is the research about, what is it aiming to achieve, and how the interview
will proceed. Processing, analysis, and use of the recorded data and privacy pro-
tection mechanisms were also explained. All the participants found this infor-
mation clear and had no additional questions.

After this introduction, basic data about the participant were collected.
Then, three interview themes were discussed. The first theme focused on under-
standing participant’s experiences and opinions about knowledge sharing and
knowledge management, and motivation to share their knowledge. The second
theme investigated the state of the team environment, how knowledge is man-
aged there, and what effects do the environmental factors have on knowledge
sharing. The last theme turned the focus more closely to the specific practices
because discussing the real use-cases and experiences could have uncovered in-
teresting insights.

Interviews were conducted at the end of the year 2019. Interviews mainly
took place in the company premises to make disturbance of participants” work
as short as possible. Most of the interviews (8) were conducted personally in 3
locations in 2 different countries. This was the preferred way as it was believed
that meeting personally can create a better atmosphere and relation between the
researcher and the interviewee. Despite the best effort, for two participants meet-
ing personally was not an option and they preferred using online video-confer-
encing software.

The face-to-face interviews were recorded using two separate devices to en-
sure that data could not be lost due to a technical malfunction. An unexpected
benefit was that some inaudible parts were more clear on the second recording
of the same interview. Naturally, participants” permission for recording was al-
ways asked first. Interviews via online conferencing software were recorded us-
ing the built-in recording function.

The expected length of the interview was 45 minutes, which was considered
sufficient to cover all the topics at a good level. In reality, the interview length
ranged from 41 to 66 minutes with an average duration of 55 minutes. The whole
time was used efficiently, and participants were not deviating from the topic, so
the longer length was caused purely by participants being interested in the topic
and describing their points of view and professional experiences more in detail.

Some secondary data were collected as well. These came from the initial
discussions with the company representatives before agreeing to participate in
the research and brief unstructured and unscheduled talks with other employees,
who did not take part in the interviews. These data were collected only in a form
of notes and they were used for getting a better picture of the current situation in
the case teams and the whole company. Additionally, they served as wider sup-
port for and a better understanding of some claims of interview participants. A
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small number of documents were also made accessible for examination by the
researcher.

3.5 Data analysis

The recorded interview data were transcribed using text processing software.
The chosen transcription style was clean verbatim, which uses less strict rules and
allows for example removing false starts, non-speech sounds, etc. This style al-
lowed faster transcription producing text that is easier to read while still main-
taining a high precision of the transcription.

The transcription process resulted in almost 160 pages of text. The text doc-
uments were then imported into ATLAS.ti qualitative data analysis software. The
software made the process of coding the data much easier and more structured
and reliable. Friese (2019) advocated that using computer-assisted qualitative
data analysis software improves the research process and enables the researcher
to gain insights that might otherwise stay hidden.

This research is motivated primarily by practical issues and needs. It at-
tempts to understand and describe a phenomenon, whose coverage by existing
literature is limited. In such cases, the inductive approach seems ideal. Specifi-
cally, the Conventional content analysis was chosen for analyzing the collected
qualitative data. In this approach, the codes and code categories emerge from the
data, and the researcher is not restricted to any previously formed categories. The
benefit of this approach is that the researcher keeps an open mind when analyz-
ing the data and it reduces the possibility of the researcher forcing some precon-
ceived categories or results. (Hsieh & Shannon, 2005)

At first, all the transcripts were carefully read to gain overall impressions
and awareness. Then, the coding cycles started and initial codes were emerging.
During the process, codes went through phases of development as they were
merged or renamed. Related codes were then linked to appropriate themes. The
coding process led to 115 codes, which were categorized into 13 themes. These
themes represented the identified discouraging factors in knowledge sharing in
software development teams that the study was aiming to identify.

3.6 Research ethics

As the research focuses on discouraging factors, so why people do not do some-
thing that might be expected or even required, the topic is viewed as sensitive
and it was expected that participants might hesitate to fully admit their behavior
or motives. A no-judging policy was emphasized and interviewees were asked
to be open and honest because that is the only way how the real problems might
be identified. The overall impression is that the level of honesty was very high
and many statements even about more sensitive or awkward topics occurred.
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This might have possibly been affected by the Nordic working culture, where
honesty and open communication are expected and encouraged even about
things that did not go very well.

As a high level of privacy was promised to allow participants to be open
and honest, certain measures had to be taken in reporting the data and results.
Information about participants is primarily provided in a grouped form. Despite
the best effort to keep the quotations only general, there is a minor possibility
that somebody very familiar with the environment could guess the identity of
the author. Not using any form of participant ID prevents confirming such a
guess based on other linked information and potentially tracing other quotes
from the same author, which might contain more sensitive statements (for exam-
ple about one’s colleagues). It was recognized that some information about the
participant can be important for evaluating the importance or relevance of his
opinion and for highlighting certain differences in points of view based on the
level of experience or professional role. Therefore, an indicator of one’s profes-
sional experience is disclosed on the quotation level using the values of jun-
ior/senior. If the professional role of the author of the quotation is important, it
can be disclosed on a case-by-case basis.

Statements containing potentially sensitive or confidential company infor-
mation were not used in direct quotations or such parts were removed or re-
placed by generic terms.

Interview participants were given an opportunity to read the final text and
raise any concerns, objections, or comments. The final text was also read and ap-
proved by a representative of the case company.
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4 RESULTS

This chapter presents the results divided according to identified factors (themes
from the coding process) that might influence knowledge sharing in software de-
velopment teams. Some factors are negative by nature, therefore, lowering the
likelihood of individual team members being active in knowledge sharing activ-
ities. Other factors have a positive nature and their negative effects on knowledge
sharing can be caused by their insufficient presence in the team context. Multiple
factors were discovered to pose none or only little problems in the specific case
context; however, it is believed that it is important to report such findings,
demonstrate that they were considered, and point out that they might be signifi-
cant in other environments.

Table 5 summarizes the factors identified in the data during the process of
coding. These factors are discussed in detail further in this chapter.

Table 5: Factors affecting knowledge sharing behavior

ID | Factor Questions / Issues

1 | Importance Is it needed? Does it make sense?

2 | Motivation and benefits Why would I do it?

3 | Willingness Do I want to share/give up my knowledge?

4 | Perceived difficulty What are the costs? Do I know how to do it ef-
ficiently and effectively?

5 | Lack of attention, initiative Not paying attention to knowledge sharing.

6 | Lack of time Being busy. Focusing on primary activities.

7 | Discomfort and fear A concern of being wrong or asking “stupid
questions”.

8 | Nature Being considered boring.

9 | Knowledge to be shared There seems to be no knowledge to be shared.

10 | Support, Allowance Are the efforts supported and spending time al-
lowed?

11 | Encouragement Is it actively encouraged?

12 | Missing systematic approach | Is there a model, a process, a structure?

13 | Appropriate tools Are the tools efficient and effective?

4.1 Importance

At the beginning of the interviews, participants were asked about whether they
consider knowledge sharing in software development teams important. Not con-
sidering the process important was expected to have a negative impact on per-
forming it. This question was intentionally asked before discussing benefits, ob-
stacles, and any other aspects of knowledge sharing to capture the participant’s
opinion before he started to think about the topic more.
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All the participants clearly expressed that knowledge sharing is very im-
portant in the context of software development teams. However, few participants
recognized that the importance of knowledge sharing depends on the context,
size of the project, and the team. Some answers even gave the impression that it
is pointless to ask whether sharing knowledge is important because the answer
is obvious. One participant also immediately pointed out an interesting contrast
between the general agreement on the importance and the current situation
based on his observations:

I think there is no one who would say that knowledge sharing is not important. Eve-
ryone agrees with that but then nobody is doing it. (junior)

Another participant expressed his opinion that knowledge sharing is important,
but it is not receiving as much attention as it would deserve:

In general, it should be kind of more important than it is at the moment. (senior)

Overall, there seemed to be a high level of agreement that knowledge sharing is
very important in the context of software development teams.

4.2 Motivation and benefits

It was expected that if individuals would not know why they should invest their
time and energy in knowledge sharing activities, it might significantly reduce the
quantity and quality of knowledge sharing in the team. When asked about their
motivation or what benefits they see in knowledge sharing, interviewees were
generally having no problems to come up with ideas and they covered a wide
range of motivation factors and benefits, which can be grouped into three cate-
gories: Helping team colleagues, Helping the team, Substitutability and delega-
tion of work.

The first motivating factor was the desire to help team colleagues. Several
participants stated that knowledge sharing can help people to do their job, make
it easier, remove obstacles, and avoid frustration. There were also signs of antic-
ipated reciprocal relationships as one participant explained:

I think it’s in the interest of all the team members so if someone needs help from me,
from my side, I always try to find a timeslot to have a call or [...] just answer some
questions and on the other side I'm also, let’s say, expecting that someone can help me
if has a bigger knowledge, bigger experience than me. (senior)

Most of the participants connected their motivation and possible benefits to help-
ing the team as a whole. They believed that integrating knowledge of people of
different backgrounds allows team members to learn, which results in making
the work easier, the team stronger, and overall improving the team’s perfor-
mance. Hearing the opinions of others also allows for producing better solutions.
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Emphasized benefit for the whole team was increasing efficiency by reduc-
ing the time required for finishing tasks by possessing better and wider
knowledge and eliminating spending time on new solutions to problems that
have already been solved by another teammate. Higher efficiency means saving
money and delivering results faster.

Mainly because if we would share more information, then we don’t need to spend that
much to investigate on our own and it would basically save money from the company.
[...] But currently, it is that we are just investigating every single time the case even
someone basically has already investigated it back then. (junior)

At the same time, two participants pointed out a possible negative side of this
increased efficiency. Some people in IT have the desire to discover and “play”
with solutions to problems at hand. Good knowledge sharing could weaken the
joy from work by eliminating or shortening this problem-solving part:

I remember [...] I was angry if I resolved [a task] too quickly. If it was too easy [...], I
didn’t even enjoy it. So it can be that people want to actually investigate and they don’t
want that everything is just served there fully that you just search the wiki, the docu-
mentation, and do according to it. (junior)

Two software developers expressed the importance of knowledge sharing be-
tween the development and support sides of the team. According to them, well-
working knowledge sharing allows support specialists to gain and keep aware-
ness about the whole system, how it works, what are its parts, and what are the
recent updates made to those. At the time of the study, there were some problems
in this area and support specialists sometimes lacked information about changes
and new features because those were not documented anywhere. That intro-
duced obstacles and slowed down the work.

Logically, knowledge sharing allows easier substitutability of workers. Sev-
eral participants perceived it as a good thing if they can be substituted. One par-
ticipant said that he does not want to be the only one capable of performing cer-
tain activities, because a sudden absence of one team member should not have a
significant crisis effect on the team and its capabilities. Talking about examples
like “breaking a leg” or “being hit by a bus” seems to belong to an IT profession-
als” folklore when talking about too much critical knowledge being concentrated
only in one person’s mind.

[...] everybody should keep in mind that the documentation should be on that level,
so if I break my leg and be away for a month, so somebody is able to take my respon-
sibilities. (senior)

At least the factor if bus drives over that person, [...] then it would be pretty disaster
for us because one man basically knows too much. And it is only in his head. (junior)

Many participants seemed to have a lot of work and they would be happy to
delegate some tasks if somebody else would be capable of completing them. In
case of an expert moving to a different project, good knowledge sharing can
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prevent the need to still support the old teammates, because they suddenly have
a hole in their team knowledge.

One participant enjoyed the variety of his tasks and preferred avoiding rou-
tine. While doing the same kind of task repeatedly, one does not learn anymore
and there is no professional development.

My thinking was that when I handle some incident or something complicated, I don’t
want to do it again! I want that someone else knows how to do it and I don’t have to
do it ever again. And it is why I usually want to document it, the process. (junior)

Both senior and junior participants pointed out that well-working knowledge
sharing has a positive impact on the onboarding process of a new team member.
It makes it easier to start in the team and allows faster progress on the way to
profitable work. If it is done well, it also reduces the number of questions asked.

Overall, it seemed that participants had a clear idea about why it would be
good to share knowledge in software development teams and what benefits it
can bring.

4.3 Willingness

A major issue for knowledge sharing can be if people are not willing to share
their knowledge. Knowledge is an important resource of a company, but also of
an individual, and its holder can enjoy certain benefits from its exclusive posses-
sion. It was believed that people could hesitate to admit unwillingness to share
their knowledge; therefore, interviewees were asked about their impressions and
observations about the willingness of their colleagues to share knowledge.

Many interviewees did not see an unwillingness to share knowledge as a
problem in their teams. Only two participants expressed speculations that some
people might withhold certain information in a minor scale. One had the impres-
sion that some people are a bit cryptic about their knowledge because when
asked a question, they provide only brief or vague information. The second per-
son pointed out an interesting idea that people might not be proactive in sharing
their knowledge, because they want others to contact them and ask questions.
After all, it gives a good feeling of being a valuable member of the team.

And maybe, it might be that you want to have that professional feeling that “I know
stuff!” And people would ask for your help. (junior)

Asking questions seemed to be the primary practice of knowledge sharing within
all the participating teams. No participant had seen that somebody would not be
willing to answer their questions in their teams; however, certain challenges in
form of delayed answering (after a few hours or the next day) were admitted.
No signs were reported about people withholding their knowledge from
their new or offshore colleagues as a protection mechanism to keep one’s job
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position. One senior participant actually described the opposite situation when
irreplaceability can be a burden for that person preventing him/her from follow-
ing new career opportunities:

I've seen in that way that if I have documented my work and somebody else is able to
do my tasks, I have the possibility to change my role at some point. If I don't, I will be
stuck in the same position for the rest of my career. (senior)

His thoughts were confirmed also by the cases of 3 different domain experts (not
participants of the interviews), who in the past belonged to one of the case teams.
Each of them was the only expert on their specific domain. They were in the sit-
uation introduced earlier as the domain expert lock. In a relatively short period, all
of them independently decided that they need a major change of domains (tech-
nology, tools) and moved to different projects or companies to seek new chal-
lenges and career development. The researcher confirmed the domain expert lock
being the reason with one of the experts and it was most likely the reason also for
the other two based on their statements when leaving. Knowledge sharing from
these experts was not on a very good level. They were willing to share, but
knowledge sharing was not happening, because the domain was exclusively their
responsibility. Their departure left the team with a big problem to solve. As one
participant remembered, it was possible to solve it, but the costs were rather high:

[Domain expert 1] knew a lot and when he left, we thought it is a disaster. And [do-
main expert 2] left and we thought that: “Uff, this is a super disaster now!” But always
it’s just that someone else will step up and learn all the stuff. But from the company
point of view, it is just a waste of resources, I would say. (junior)

A possible issue with the willingness to share knowledge was brought up by two
participants in connection with potentially introducing practices to improve
knowledge sharing in the case teams in the future. It could be called “formality
resistance” and it highlights the importance of deciding the future steps carefully.

But I think that’s really, like setting this as some kind of rule just makes that everyone
hate it because it’s way too formal. (junior)

He said that we need these guys that they can do this job. And then I planned and
handled the rest of that. And it was pretty nice! And if we give too many goals already
to the mentor itself that this person needs to handle these goals, then the mentor is like:
“This is stupid, I don’t know if I even want to do this anymore!” Because freedom is
also one nice part of it. (junior)

4.4 Perceived difficulty

There are many challenges that a person faces when conducting knowledge shar-
ing. There is a possibility that if the difficulty is seen as high already before the
knowledge sharing starts, some people might decide to completely avoid it or be
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much less active in the process. Signs of perceived difficulty and obstacles were
captured throughout the interviews in connection to different topics.

One aspect of the case environment that is good to mention at this point is
that interviewees had a noticeably strong association between the concepts of
knowledge sharing and documentation (written knowledge in their knowledge man-
agement system), sometimes using these terms interchangeably almost as syno-
nyms. This is further discussed in the last section of the Results chapter.

Level of quality

Some practitioners might have too high expectations about the required level of
quality and extent of documentation that they rather avoid contributing to it and
just continue with another task in line.

And maybe you start and write something and: “This is too much work and I don’t
know how to do it that it looks professional!” Then you just discard the whole draft
and: “I will just keep my own notes from the task!” (junior)

Another participant suggested at least a partial solution to this problem. His phi-
losophy was that something is better than nothing, so the documented
knowledge does not have to be very detailed, because already brief notes can be
beneficial for other team members.

[...] the best and easiest way how to share some knowledge is just create some page
and even not go to detail but create at least some starting point [...] (junior)

Regarding the possible difficulty of transferring the knowledge to explicit form,
the same participant suggested that it is not so important that the documented
knowledge is in perfect form. Instead, he recommended promoting documenting
knowledge in any form that is suitable for the knowledge holder, as long as it
captures and communicates the important and helpful knowledge. Once the cho-
sen form starts to bother people, it can be changed.

Any way is a correct way, better than to not do it! So if someone wants to draw it on
paper and then make a phone picture and upload it, that is also all right. [...] they can
record a voice message if it’s better for them [...] (junior)

One way how some people in the studied environment approached high per-
ceived difficulty of writing knowledge into the team’s knowledge management
system was keeping written knowledge only private. In such a case, no require-
ments or expectations on quality, form, or structure had to be considered, be-
cause nobody except the author had access to it.

Guidelines, knowing how to

Members of software development teams might often be given freedom in many
areas and they are trusted to work as they see the best based on their knowledge
and experience. However, in the case of knowledge sharing this might not be the
best approach, because the result might be that then many people avoid it.
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There is no specific form or method or, no clear way how to do it; therefore, it’s not
happening. Or it’s limited or it’s not systematic. It’s based on an individual s approach.
(junior)

[...] actually, I can’t even remember that I would have seen any kind of training or any
sessions on how to actually plan and implement the documentation well and what
should be the structure or... I can’t remember any training lessons or any brownbags
or anything related to that. It is just that we do how we see the best... [...] It is just that
kind of free area what we should do but we don't. (junior)

There was a wide agreement that the existence of some simple guidelines on how
to share and document knowledge would be helpful. Even though some guide-
lines existed in the case teams regarding development or ways of how things
should be done, no guidelines specifically regarding sharing and documenting
knowledge were discovered.

Yeah, absolutely! It would be good because when you know some guidelines on how
you should do it, it will always ease up the action that you will doit. [...] Yeah, I would
think so that it would be good to remind everyone that why to document and how to
actually do it. Atleast maybe not the correct way, but the effective way. (junior)

Each team had a different environment and style of work; therefore, company-
level guidelines could not be detailed enough, or they could be too restricting.
An agreement created within the team could provide specific useful guidelines
that would take team specifics into account.

I think if we just find the time for the session and some explanation and we put some
agreements to [KMS], let’s say, I think people should follow it. We are intelligent peo-
ple, so I think people know that it’s just good to have something like that. (senior)

Distributed teams

Two out of three participating teams had team members distributed across mul-
tiple locations and countries. Sharing knowledge in distributed software devel-
opment teams is a challenging activity and it can be a factor that might cause
people to be less active or totally avoid sharing knowledge with remote col-
leagues. Members of distributed teams were well aware that such arrangements
hinder communication and knowledge sharing.

So if you think about remote locations, so knowledge sharing happens only when you
contact someone and you talk to him or send a message. That’s really not so many
hours in a day that you actually chat with people. (senior)

Many interviewees were emphasizing the importance and high frequency of lo-
cal-only communication (only at one location of a distributed team) as a means
of sharing knowledge with colleagues. One junior participant described the im-
portant ways of sharing knowledge like coffee talks, asking questions to col-
leagues from the next table, etc. but he admitted that sharing knowledge between
all the locations is more challenging. That is in agreement with how another
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participant (senior) talked about constant knowledge sharing in his daily work
while immediately adding that there are also team members in another country
and that it is a bit different with them. He said that there is a lot of verbal com-
munication and not everything gets written down, because it is easier and faster
that way.

Some signs of a preference for sharing knowledge in one’s mother tongue
were noticed as it can sometimes be more effective and efficient. Many interview-
ees were mentioning differences in personality regarding relation to and activity
in knowledge sharing activities; however, none brought up noticing issues con-
nected to cultural distance. On the contrary, one manager mentioned:

There could have been more like obstacles from that perspective that people from dif-
ferent countries have different kind of practices or different ways of work. But in this
case, | havent seen any obstacles. Just wanted to bring that up. (senior)

Overall, knowledge sharing in distributed teams by means of online communi-
cation brings many obstacles. As one participant pointed out, this should be rec-
ognized and lead to higher attention and activity in calls and messages.

Onboarding and temporary collocation

A team’s distribution can be a problem in the process of onboarding a new team
member. In some cases, a suitable local mentor was not available for the new
person, which made the mentoring more demanding and challenging. The rea-
son might have been for instance that there was nobody experienced enough or
nobody at all from the team at the location, where the new team member started.
Three cases of problems with onboarding in a distant location with no or few
mentors available were described by participants. At least partial solution intro-
duced by participants would be a temporary collocation of the new team member
with the main part of the team, where he or she could receive intensive introduc-
tion training and establish good personal relationships with remote colleagues.

Soif it’s here, 8 hours a day, next to you, then it’s really kind of much easier to discuss
and share the knowledge since things might pop up to your mind and you might say
to him like: “Yeah, by the way, this and this.” But you don’t necessarily write it to the
chat that: “Hey, just remember this.” (senior)

Several members of the team where a temporary collocation happened only after
a long time agreed that meeting remote team colleagues face-to-face made com-
munication, cooperation, and knowledge sharing much easier and more efficient.
Additionally, it allowed a much better mapping of knowledge location (who
knows what within the team). There was a mutual agreement on the benefits of
temporary collocation between the new team members and the old ones.

But in my opinion, the best way to start the knowledge sharing is to meet the people,
kind of right away face-to-face. Then it’s so much easier to chat or send mails, or what-
ever. You know what kind of people are there. (senior)
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4.5 Lack of attention, initiative

All the participants saw knowledge sharing in software development teams as
very important; however, the question is if it was reflected and received enough
attention during their regular work. Every participant was asked whether
knowledge sharing should be an integral part of their job and if it is currently the
case. It was suspected that people might focus only on the core activities as pro-
gramming or finishing given tasks, and knowledge sharing could be seen only as
a side activity to be done when there is not much else to do. There was a clear
strong agreement that knowledge sharing should be considered an integral part
of the job, which is generally a good sign. However, when asked whether it is
really the case, almost everybody admitted that it is not.

It should be, but I know it’s not. It should be! (senior)

No. [...] But it should be, yeah, definitely should be part of the job! (senior)

Two interviewees thought that possible issues are that it is not required, or at
least not specified as a task, whose completion could be measurable. Others
pointed to a lack of some concrete form or a way how to do it. Additionally, there
seemed to be an imbalance between the activity of different people - some shared
knowledge a lot, and some not really.

[...] it should be something that you can measure, so there should be a task or subtask
for documenting the actual work [...] (senior)

Attention

The overall impression from the interviews, observations, and unstructured dis-
cussions with employees was that knowledge sharing did not receive a lot of at-
tention. It was not required in any way and it was not brought up during team
meetings often. An English proverb “Out of sight, out of mind” seemed perfect for
describing the situation. Knowledge sharing was easily forgotten while people
focused on the so-called “normal work” (e.g. writing code, solving service re-
quests, completing other tasks).

According to one manager, critical and often repeated issues usually re-
ceived enough attention and were documented. However, there were cases when
even that was not true. Even such an important process as onboarding of a new
team colleague had some glitches in form of forgetting the need for some guid-
ance and mentoring of the new person. After those mistakes were noticed a few
months later, there was an agreement that nothing like that should happen and
it left the knowledge holders and managers with bad feelings. The possible rea-
sons were that everybody was busy, and nobody noticed the situation.

I just realized that this happened and basically the worst case is that you are there
alone without any mentoring and everyone is just doing work and you are just: “What
am I supposed to do?” (manager)
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However, at the time of the study, there was a case of onboarding that was pretty
unique. A lot of attention was given to the new team member and all colleagues
were involved in intensively mentoring him. The high quality of this process
might have been partially driven by learning from past mistakes or the personal
proactivity of a person who took the role of coordinating this onboarding.

A certain suspicion raised that good ideas, efforts, or initiatives in the area
of knowledge sharing died because people focused on different things and they
did not receive that much attention even though they would be greatly welcomed
and beneficial. As one participant explained, knowledge sharing requires putting
some attention to it, but not only on the knowledge sharing itself but also on its
planning and management.

One manager pointed out that this research itself might have a positive in-
fluence on knowledge sharing when, after the interview, he stated that it was
pretty useful and nice to think and talk about these things because normally peo-
ple just do their work and do not have time for this.

Initiative individuals

Few practitioners stated that the approach to knowledge sharing is highly indi-
vidual and depends on one’s personality. Some people are very good and active
and some not really. Several cases of very initiative people were observed in the
participating teams in recent history. These individuals often came with some
good ideas in the area of storing or sharing knowledge that had the potential to
significantly help the team in their daily work. Examples of such ideas could be
a good onboarding process, adopting knowledge sharing as part of some work-
ing process, or introducing new knowledge-sharing practices. They acted with-
out any external encouragement, purely because they saw a problem, came up
with an idea and were willing to take care of its implementation. The rest of the
team often welcomed it but was not eager to get extensively involved as they
considered it to be the author’s mission to lead.

In some teams, it seemed that these initiative individuals represented the
only driving force in the process improvement efforts. The question is whether it
is good to rely purely on individuals who are proactive in knowledge sharing
because the quality can then vary significantly depending on if such an individ-
ual is present within the team or not. Moreover, these effects usually lasted only
during the person’s presence in the team.

In the IT field, people might often migrate between different teams, projects,
or companies. Naturally, this also applies to the aforementioned initiative work-
ers and the recent history had several examples when such a person left the team.
Despite the team members seeing the benefits of efforts he/she initiated and ran,
nobody usually stepped up to ensure their continuation. Good ideas and efforts
died. What was left in the team was only the shared praising of their former col-
league for these ideas and efforts.

[...] and it was kind of his mission to complete. And then when he left, it was there.
Nothing happened after that basically with that task. (junior)
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Seniors and Juniors

Evidence started to form that there was a contrast between how the initiation of
knowledge sharing is seen by senior and junior-level employees. The more expe-
rienced employees, seniors, are often in the role of knowledge holder. Less expe-
rienced people, juniors (and/or middle-experienced) are often in the role of
knowledge recipients. The approach to knowledge sharing is, of course, highly
individual, so the following generalization might not be always correct; however,
it might point out an often-overlooked issue.

Overall, it seems that seniors were more likely to expect receiving questions
and sharing knowledge primarily upon request. Juniors, on the other hand, ex-
pected seniors to be proactive in sharing their knowledge. They saw them as be-
ing busy and, therefore, might feel bad about regularly disturbing them with
questions or might be afraid of asking stupid questions. Here, we can see a miss-
ing intersection that might significantly reduce knowledge sharing between
knowledge holders and their less knowledgeable and experienced colleagues.

Senior employees or experts also seemed to hold slightly more positive
opinions about the current situation regarding knowledge sharing practices and
the situation in their team. Sometimes it was in contrast with more critical opin-
ions of their junior team colleagues. A possible explanation for this might be that
issues resulting from poor knowledge sharing are more likely to be felt by less
experienced and knowledgeable workers than their expert teammates.

One senior participant stated that he does not see the possible discomfort of
juniors in asking questions and possibly bothering people as a problem. However,
this discomfort and unfulfilled expectations of knowledge holders actively shar-
ing their knowledge were actually present in the same team according to a junior
team colleague. This suggests that the issue might be unnoticed by team col-
leagues even for a longer time.

Despite it being a common practice in the company and the participating
teams, there were two cases in the past few years when a new junior team mem-
ber did not have an appointed mentor. One of them described it as a rough start.
He considered the project to be in a hurry and all the team colleagues very busy,
so he felt that he cannot disturb them much and primarily tried to work on his
own, which went slowly.

Well, basically you could say that I was thrown into the deep end of the pool when I
came here the first time. Because the thing is that the project and the few developers
which we had here were really really busy. They didn’t have any time to instruct me,
ways of working, or anything like that, so it was quite rough during the start. But yeah,
little by little you learn something and it goes forward. There were no real instructions
or mentoring. (junior)

Interestingly, in both cases of juniors without a mentor, it seemed that their team
colleagues would not mind helping them and would find at least some time for
that. There might be two main reasons why they did not. Firstly, they expected
that if the new colleague needs help, he will be asking questions or in any way
pointing out that he has troubles and would need assistance. Secondly, they
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expected that somebody is responsible for taking care of the new person, men-
toring him, guiding him, etc. so they did not see a need to be initiative and get
involved in that process. Unfortunately, they did not know that no such process
was ongoing.

Based on the answers of multiple participants of different levels of experi-
ence, a possible picture of ideal cooperation between senior and junior colleagues
emerged. It would combine activity on both sides in a series of interactions and
it could reduce the threshold and show that not that much attention is needed
after all. The interactions would come in a form of checkpoints during independ-
ent work. The senior colleague would assist at the beginning with picking a suit-
able task and consulting the planned solution. Then the junior employee would
work independently while exercising the approach of learning by doing and dis-
covering what and how works. Questions could be asked in the meantime as
needed. The final solution would then be checked by the mentor and the feed-
back provided. This model would correspond to the shared responsibility that
was suggested by one senior participant and almost identical to what another
senior participant from a different team said.

Well, the trainee or student who is coming needs to be active, needs to ask questions
if he doesn’t know. But also the tutor or mentor needs to be active [...]. But the respon-
sible one must be the mentor, but student or newcomer needs to be active also. (senior)

4.6 Lack of time, being busy

Time has been widely mentioned as one of the main limiting factors because prac-
titioners often feel busy and they find knowledge sharing activities such as writ-
ing or updating documentation to be time-consuming. It seems to be a common
problem that practitioners decide to postpone documenting knowledge for vari-
ous reasons and they never come back to it. According to two participants, the
difficulty of writing documentation increases as time passes from the task’s com-
pletion, and the same probably applies to the likelihood of actually never doing
it.

[Knowledge sharing] is not difficult in terms of difficulty, but it’s difficult to get the
time to do the documentation after you have finished something [...] Because we are
always in a rush. Just have to take the time to make the notes for the next person who
would do the same stuff. (senior)

Delays in getting answers to questions seemed to be a common situation. The
main reason was considered to be people being busy at the moment when a ques-
tion was asked. If we take into consideration that asking questions is the most
used practice of knowledge sharing in the participating teams, some problems
can arise.

Being busy also seemed to be limiting creativity and coming up with new
ideas on how to make knowledge sharing work smoothly and efficiently. People
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focused on their normal work and did not have time to think about the big pic-
ture.

But we are all busy guys so not so many ideas or development ideas come. (senior)

Style of work and time demands are different between development and support
work. In development projects, there might be busy times before deadlines. In
support teams, keeping production environments up and running smoothly is
the top priority. It is understandable that in such peak times of time demands,
knowledge sharing priority was low. As one participant from the support team
pointed out, the workload was very dynamic for them and there might be very
busy times followed by rather silent periods. Therefore, some process should be
in place to ensure sharing knowledge after the busy time is over. An example
could be to write a “To document later” task list, which would prevent forgetting
what was not possible to document because there was no time.

Of course, we are working in an operational level on production environments, so if
there is panic in some live environments we don’t document then. Just fix the problems
and we need to update the information later on then. (senior)

Multiple participants found it very useful to learn from highly skilled experts
that are available in the teams or the company and who possess a lot of valuable
knowledge. Unfortunately, it seemed that these experts were so occupied with
regular work, that they did not have time to share their valuable knowledge
within their teams or the company. One of the participants who saw it as a prob-
lem suggested that this topic should be discussed with the HR department or the
higher management.

Maybe internally there aren’t that many people available to do trainings. The smart
people are always so busy. That’s a big problem I think in this company. So those
people definitely should have time to do the sessions and share the knowledge and
not just do the daily coding or whatever they are doing. (senior)

Experts might be caught in a vicious circle. They do not have time to share their
valuable and unique knowledge, because they need to focus on tasks that per-
haps only they can do. But because they do not share their knowledge, they will
always stay the only ones who are capable to handle those tasks and, as time goes
by, they might get overloaded with such work.

They are occupied with some tasks which other team members cannot resolve because
of a lack of knowledge for example. (junior)

On multiple occasions, the rate and style of how participants were blaming lack
of time or being busy as an obstacle for knowledge sharing raised a certain sus-
picion that in some cases it might be used as an excuse or a “classic reason”. Some
formulations gave the impression that time might be the factor one can always
blame even though the real reason might be different. This should definitely not
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be interpreted as suspecting the participants to lie, but as something to be recog-
nized while attempting to identify the real discouraging factors in other environ-
ments or studies.

4.7 Discomfort and fear

Some thoughts regarding discomfort and fear connected to knowledge sharing
activities were brought up. Participants generally agreed that the most efficient
method of sharing knowledge is face-to-face. Human interactions, however,
might make some people feel uncomfortable or afraid.

When one junior-level participant was starting in a new team, he expected
that his more experienced colleagues would at least sometimes call him to come
to observe how they are working on something important or interesting. This has
not been the case and he suspected discomfort to be the reason.

For me, it’s uncomfortable to go to ask, and for him, it’s uncomfortable randomly to
show me what he is doing, because nobody likes it when somebody is staring over his
shoulder. So, it led kind of nowhere. (junior)

A possible solution suggested to this problem was that the two people would set
a deal and give a timeframe for the shadowing. The mentor would show what he
wanted to show and would make it clear to the student that “the public part is
over”. The student would then leave back to his desk so the mentor could read
his e-mails and chat messages without anybody looking over his shoulder.

Another sign of discomfort was noticed when one highly experienced par-
ticipant was asked if he would be willing to teach other people, and he hesitated.
He was fine with teaching one person or giving some guidelines; however, he
seemed uncomfortable about doing training for a group of people. He had no
previous experience with that, so he had doubts about his potential performance.

Human interaction might be more difficult for some than for others. Ac-
cording to one senior practitioner, personality aspects are the biggest difficulties
and obstacles for knowledge sharing.

I would say the biggest issue is the personality and being shy, let’s say, or afraid of
failing or saying something badly that no one would like it. (senior)

He also recognized the possible fear or unwillingness of junior colleagues of ask-
ing questions that could be viewed as too basic or stupid. A different senior par-
ticipant stated that he sees the mentor as responsible for reducing or eliminating
the discomfort and fear from asking questions.

The discomfort needs to be removed somehow and that’s the responsibility of the
mentor. He is saying enough times that you can always come to ask or ask the guys
around. So there shouldn’t be the discomfort for interrupting the job or something.
There needs to be time allocated so that there is time for questions. (senior)
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One of the suspected reasons why people would not share their knowledge is
that they might think that it is not worth to be shared, underestimating the value
of what they know. Some knowledge can seem like basic knowledge, which prob-
ably everybody possesses. In other cases, knowledge holders might think that the
knowledge would be of no use to their colleagues.

I think they think what they want to say is not enough deep or enough wide or... Like
it’s not enough for being shared. (junior)

Especially in one of the teams, a highly common practice of maintaining private
knowledge repositories was discovered. Practitioners were writing very simple
notes sometimes with as simple tools as a TXT file and a basic text editor. Con-
tained knowledge served for assisting the author if a similar task/issue would
come up in the future, or for assisting other team members if they ask. The inter-
esting aspect is that if these notes and hints would be public for teammates, it
might save the time needed for asking, answering, and generally for solving the
issues and obstacles. So why people keep them private?

One discovered explanation might be that if nobody can see the notes, no-
body can find any mistakes there. Also, there are no requirements for the form -
they can be written in any form, any language, and any structure. Writing private
notes is therefore seen as a safe and easy/fast option. The solution to this problem
could be lowering the expected difficulty and fear from storing the knowledge
publicly via providing guidelines and making team agreements.

4.8 Nature of knowledge sharing activities

Based on what all the participants described, it seems that the two most common
practices of sharing knowledge were Questions & Answers and Documentation. It
was recognized by some that writing more knowledge to the knowledge man-
agement system (KMS) would reduce the number of often similar questions be-
ing asked from them and disturbing their work. Unfortunately, there seems to be
a significant factor that often leads people to avoid sharing their knowledge via
the KMS. Writing knowledge down is considered time demanding and, most im-
portantly, boring.

It takes extra time and, well, it’s more fun just to do real things than to document the
old ones. (junior)

Some people, generally IT people like to solve problems, not to, you know, be a redac-
tor. (junior)

It was obvious that the participating teams strongly associated knowledge shar-
ing with documentation (knowledge in KMS), hence, it was viewed as very im-
portant. However, the perceived high importance of documentation might not
have practical effects due to people’s avoidance to contribute there.
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Two participants (senior and junior) mentioned that they see most of the
knowledge sharing is at the theoretical level, which might not be that useful.
They put emphasis on practical learning by doing, with some form of assistance
available if needed. This might also be something that should be taken into ac-
count while designing solutions for knowledge sharing.

I think that the worst part of knowledge sharing is that most of the knowledge is the-
oretical. So sometimes someone tells me: “OK if there will be this kind of issue, you
can do this and this.” But it’s only theoretical! It’s great when I can see how it looks in
practice and do on my own with someone next to me or something like that. So, I think
that the practical way is best for me. (junior)

4.9 Knowledge to be shared

Some knowledge is shared during daily work (asking questions, writing docu-
mentation), while other practices such as onboarding and mentoring, informal
expert sessions, more formal trainings, etc. usually require reserving time and
some planning. Scheduled and planned practices were used in the case environ-
ments earlier, but their frequency dropped. One of the issues was the lack of in-
teresting and important topics to discuss there. At first, scheduled time windows
were replaced by organizing sessions only when there was something to cover.
Possible topics were collected in the KMS to identify interesting and important
topics; however, it seemed that switching to an on-demand model led to the ses-
sions quickly disappearing.

One interviewee suggested that topics for such sessions do not necessarily
have to be novel and it is beneficial to also refresh and sort existing knowledge.

[E]ven if I know something, I like to hear the beginning to the end. It’s making this
more ordered in your head. And to refresh your knowledge. (junior)

In the times when a highly skilled expert was leaving the team, the knowledge
transfer was usually done in a rush. After the “I am leaving” announcement, there
might be as short as 2-3 weeks to maximize the amount of knowledge that will
stay in the team, so the time should be used well. One of the teams was facing
such a situation at the time of the data collection. Initially, the knowledge to be
transferred was not clearly identified and the chosen method of knowledge trans-
fer was just shadowing the current tasks. Without identifying and prioritizing,
important knowledge could have been lost. However, it was about to change
soon, and the new idea was to identify the crucial knowledge of the leaving ex-
pert, prioritize what is important, and then conduct the knowledge transfer ac-
cordingly.
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4.10 Support

It is obvious that knowledge-sharing activities consume time. And as a known
aphorism says, time is money. Therefore, it is a question of whether organizations
allow their employees to spend time on knowledge sharing activities because
those might not produce immediate results.

Internal support

The overall impression from the collected data is mostly positive. Most of the
participants perceived that if there were good ideas on how to share and store
knowledge, they usually received support from management, and people were
allowed to spend some time on executing them. However, some doubts or obsta-
cles were also described.

Participants were able to describe cases when certain ideas and efforts were
highly supported by the management. These included for example allocated time
for mentors for onboarding of new colleagues and various types and forms of
informal team knowledge sharing sessions. One participant claimed that cur-
rently probably all good ideas were welcomed and supported because there were
not so many knowledge-sharing initiatives overall. Described small obstacles
were usually logical such as a need to present some time estimate or being al-
lowed to carry out the idea only with some delay due to the current workload
and deadlines in the project.

Regarding knowledge sharing activities that are included in the regular
work, a senior worker considered it helpful when it is clearly communicated that
knowledge sharing is supported and it is allowed to spend time on it. One man-
ager expressed a concern that maybe his team members currently do not know
very well that they can and should invest some of their time also to that kind of
activities and he thought that the instructions should be clarified.

Customer support

Even if knowledge sharing activities receive support internally, customers might
have different opinions and priorities. Who should cover the costs of knowledge
sharing is an additional question.

Some customers seemed to be solely focused on performance and deliver-
ing results. Maybe they did not find knowledge sharing as important or they
simply did not pay much attention to it. Even when a good idea was formed and
presented, the reaction might have been that they think it is not a good idea, or
that it is a good idea, but they are not willing to pay for its implementation. In
arrangements, where the customer had a strong role in managing the team, in-
corporating knowledge sharing into regular work was sometimes more difficult
or even blocked.

On the other hand, some customers were found to have a supportive atti-
tude towards knowledge sharing efforts. Factors that were believed to have a
strong influence on this were good long-term relations and trust that what is sug-
gested is a good idea that will bring benefits. A thought was presented that
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customers who are interested in or adopted an agile way of working might more
likely support knowledge sharing as well, because of seeing benefits also in a
work that does not produce immediate direct results.

4.11 Encouragement

Lack of attention was previously described as one of the major issues. A possible
solution could be encouraging and reminding people to remember sharing their
knowledge during their regular work. Is there enough encouragement or re-
minders? Does it have a correct and effective form?

There were only little signs of effective encouragement that would prompt
employees to pay attention to knowledge sharing. It seemed that there was a high
level of reliance that people would perform knowledge sharing activities them-
selves and that they would be initiative in coming up with new ideas on how to
share and maintain team knowledge. As two participants suggested, this might
be related to the company’s working culture, where employees are, to a large
extent, trusted to do what they see best instead of ordering them what and how
exactly to do.

I think it"s not kind of our way of working at least at the moment, so there is no one
saying that: “Hey, let’s do that, let’s do this!” (senior)

Some encouragement has been coming from initiative individuals who cared
about sharing knowledge and tried to promote its benefits to their colleagues.
This leading by example seemed to slightly increase the knowledge sharing ef-
forts of their colleagues on the operational level. However, it did not lead to an-
ybody following and becoming highly initiative as well. In the cases when the
initiative individual left the team, the effect mostly disappeared.

Lack of encouragement might be the reason behind some earlier expressed
doubts about whether it is even desirable for employees to spend time by sharing
their knowledge and writing documentation, therefore, possibly reducing the
perceived support for such activities. Two managers agreed that there was no
encouragement at that moment, but that it would for sure help.

But I think that at least currently the situation is that team basically does not even
know that we should and we can make the documentation better. (manager)

One of the participants stated that even simply reminding more often to think
about sharing knowledge and writing documentation would be helpful. Accord-
ing to two interviewees, the encouragement should be local, coming from within
the team. Company-level encouragement might not be effective, because the
needs and processes of teams are very different.

I believe the team level is the way could work because the needs are so different. So, if
that is pushed from the top, that wouldn’t work for everybody. (senior)
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Encouraging knowledge sharing activity should take into consideration the per-
sonality aspect. Some methods or practices might suit one person, but not another.
Encouraging something that a person does not feel well about might have zero
or even negative effects.

It depends on the people I think because for example, I don’t like to make a presenta-
tion where I talk. I would prefer to write down some article for example. (junior)

Unspecific targeting

When searching for somebody who would handle some knowledge sharing task
or become active in a new practice, the worst approach seemed to be asking:
“Could somebody do it?”. While this approach worked mostly very well with nor-
mal tasks, where team members often volunteered, it did not seem to be the case
in the knowledge sharing domain. According to multiple participants, the unspe-
cific targeting (“somebody”) made them feel that there are other people who could
do it, so they did not feel any urge to volunteer. One participant who was em-
phasizing this issue, which was clearly present in his team, was asked what
would work for him to receive the message better. In his opinion, the encourage-
ment or request should be targeted personally. Instead of asking “Could somebody
present us something interesting next week?”, the question should be: “Could John
present us something interesting next week?” The person could still say no; however,
he/she would be forced to consider it at least briefly. This would give the feeling
that the question really concerns the targeted person, hence it would not be so
easy to ignore anymore.

You know, it’s a bit psychological that if you talk to the team that “maybe someone
could”, no one wants. But if you have some schedule, or some coordinator or manager
points at you: “Maybe you can?” You feel you should maybe do this and just do the
presentation. Or just say: “I don’t have any interesting issue” and maybe someone else.
But maybe it would be good to point on personally that it’s your turn, “Do you have
something?” (junior)

One manager described that he had a good experience with getting the whole
team involved. It is important to explain the situation and needs and then let the
team try to design a suitable solution.

Abstract form
Participants were talking rather critically about a “general management talk” refer-
ring to statements about processes, values, what should be done, etc. that stay
only at the abstract level. It seemed that these speeches might be sometimes ba-
sically ignored by practitioners. They might have a very good relationship with
the manager and agree with what he/she says; however, they might consider
those statements obvious when they are just abstract, or they refer to facts that
are generally accepted by the majority of the IT community. It might result in a
reaction such as: “Yeah, ... sure!” and be very easily forgotten.

The abstractness of knowledge sharing tasks or activities might be a signif-
icant impediment. The regular work of IT professionals often consists of concrete
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tasks that they have to complete. Request for paying attention also to sharing and
documenting their knowledge might not be received very strongly if it stays only
at the abstract level.

Because, it is always like this that if you just say or mention that: “Please do the docu-
mentation”, it does not affect anyhow. (junior)

A possible solution could be to transform the concept of knowledge sharing into
a concrete form that practitioners are familiar with and used to work with - tasks,
sub-tasks, goals, etc.

Yeah, I think in general if it would be a task that you have to finish, then it would be
kind of easier to justify at least for yourself, at least for me. [...] But if someone says in
general that: “Hey, remember to share the knowledge.” Then not, not so easy. (senior)

If it’s something that you can measure and finish and do. Then it’s easier to kind of
keep in mind and finish it. (senior)

Compulsoriness

As was mentioned earlier, the case company working culture usually did not use
strict orders and rules. Multiple participants mentioned “not being mandatory” as
a factor that made it easier for people to avoid writing documentation or sharing
knowledge, so they brought up the option of making knowledge sharing some-
what compulsory. One junior participant connected this factor to the idea of
knowledge sharing being considered boring and believed that people will avoid
it if it is not mandatory.

They are not required to do it. I think that’s the main reason. It takes extra time and
you might, well, it’s more fun just to do real things than to document the old ones. It’s
that simple. And if it’s not required, you probably won’t do it. (junior)

This participant would like to see writing documentation to be at least partially
required. One outlined solution would be to make the contribution to KMS a
mandatory part of each task, or at least tasks that take over X hours to complete.

Two managers held a similar opinion. One believed that people do not want
to contribute to the documentation if they are not told that it is mandatory, be-
cause it is the boring part of the work. The second manager also stated the opin-
ion that people do not want to do it. His solution proposal was to discuss their
Definition of done agreement and agree on what is the correct level of documenta-
tion. Defining “good enough” might be a good starting point and the team agree-
ment would make it everybody s responsibility to check the documentation and
update it.
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4.12 Missing systematic approach

The data suggest that no significant systematic approach to knowledge sharing
or knowledge management was present. No advanced process or model was
identified on the team or the organization level. Efforts of managing knowledge
appeared to be mostly ad-hoc and the level of quality significantly varied be-
tween different teams and big differences were noticed also within a single team
throughout the time.

[TThere is no specific form or method or, no clear way how to do it; therefore, it’s not
happening. Or it’s limited or it’s not systematic. It’s based on an individual s approach.
(junior)

According to one manager, some uncertainty might have been present among
team members regarding how and where exactly a certain type of knowledge
should be stored. Responsibilities over knowledge sharing activities might also
have not been clear to everybody.

Regarding possible options on how to improve the current situation, the
Definition of done artifact was mentioned by one manager as something that
should be revisited and updated after mutual agreement between the team mem-
bers. He believed that it would help to clarify what are the requirements regard-
ing writing and updating documentation and that it is everybody s responsibility.
The correct required level should also be discussed and agreed upon among col-
leagues. Having such an agreement included in the Definition of done artifact
could help to maintain a similar level of quality even when the project will be
going through busy times.

A common process or model on the organization level did not exist, and
some thoughts suggested that, given the significant differences between teams in
the company, it would not be useful anyway. Compared to development teams,
the focus of the technical support was primarily on quickly responding to incom-
ing issues in production environments. Their ability to plan and schedule was
limited. Some teams were co-located and others were distributed between sev-
eral physical locations. In some, all team members worked in the same domain,
while a more strict division of domains was present in others. The level of cus-
tomer involvement also varied considerably. All of these and even more differ-
ences between teams suggested that one solution on the company level could not
tit all teams.

The lack of a systematic approach was noticeable and can be demonstrated
also in the process of onboarding, i.e. sharing knowledge with a new colleague.
Moreover, the company representatives suggested a need and desire to improve
in this area already during this study’s negotiation phase. Collected data identi-
tied major differences in onboarding experiences especially due to the lack of or-
ganized or systematic efforts.

The onboarding process was always carried out ad-hoc with an appointed
mentor, a more experienced team member, having the main role in planning and



58

conducting the onboarding process as he/she saw best. It was visible that the
quality of onboarding can be largely traced to the mentor’s performance and suit-
ability for the role, both in a good and a bad direction. There was evidence that
one of the main criteria in selecting the mentor was time availability. On several
occasions, it was not recognized that some people, while being friendly skilled
professionals, are not capable of or very good at teaching other people. In two
cases, no mentor was assigned at all, because it was simply forgotten, and it re-
sulted in the new colleagues going through difficult times.

A very common issue in the eyes of junior employees was the passivity of
the mentor, which did not meet their expectations and caused the mentoring to
not be as effective and efficient as it could have been. Interestingly, among the
mentors mentioned in the study, the younger, less experienced ones, seemed to
be more active and successful in cases of mentoring a new junior colleague. This
was very likely connected to the different approaches and expectations between
senior and junior professionals that were already described in chapter 4.5 about
attention and initiative. Additionally, more experienced team members tended
to be busier, which might have contributed to the reported passivity in the eyes
of the mentored junior individuals.

Little evidence was found regarding learning from past onboarding experi-
ences and reusing practices and artifacts from those. Previous own experience of
a mentor was probably the only more significant example.

Especially in the case of junior software developers, there was a phenome-
non that could be called “jack of all trades, master of none”. There was often no plan
and the main emphasis was put on learning by doing, which was not organized
into any logically connected path. The result was learning only single pieces of a
puzzle from different areas of a very complex product. One option to improve
this would be to have a plan for getting familiar with the product in a more or-
ganized way - start with area A for a week, learn about it, do few tasks there, and
then move to area B. One participant considered this very beneficial:

Well, you would get a much bigger picture of the whole project like that if you would
have some kind of structured way that would go basically through [the whole prod-
uct]. That would be much better than going a little piece from [A] and a little piece
from [B] [...] if there would be like some kind of rule, like during the first month you
would learn things related to this and this, that would be a really good thing! (junior)

Some guidelines for mentors could be beneficial as well. One very skilled mentor
thought that some mentors that he knows would welcome having guidelines or
goals, while he also emphasized that there should not be strict rules that would
restrict the creative and active mentors.

One onboarding was ongoing during the data collection phase and it
seemed very different from other cases in the company and the way it was con-
ducted seemed to bring very good results. The incoming new team member (“a
student”), was not assigned one single mentor but instead, multiple team col-
leagues shared that responsibility. Each had a certain set of topics to teach and it
was handled as almost a full-time mentoring within one week, after which it was
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the next mentor’s turn. The whole process was coordinated, and topics were care-
fully planned so that the student learns the most important things in a suitable
order. At the end of some of the one-week sessions, the student had to present
his understanding and answer questions from colleagues. The whole process was
considered very good and much better than anything before in terms of both the
quality and the speed. One of the benefits of having multiple mentors was gain-
ing a better understanding due to a certain overlap of topics and receiving differ-
ent viewpoints on those. Moreover, it seemed to help to quickly integrate the new
member into the team.

413 Tools

A wide variety of tools can be used to support sharing knowledge between col-
leagues and knowledge management in general. The case teams shared some
knowledge through standard communication tools such as instant messaging
(IM), e-mail, mailing lists, and audio/video online conferencing tools. However,
the primary tool identified in the case teams was a knowledge management sys-
tem (KMS), which was used for storing codified knowledge and information.
Practitioners in participating teams used the term “documentation” for codified
knowledge in their KMS and the KMS itself, hence the same term is also used
here. The rest of this section focuses on problems connected to KMS.

Emphasis on documentation
All the participants seemed to have a very strong association between the con-
cepts of knowledge sharing and documentation. When asking participants about
knowledge sharing in their team, they were often using the term documentation
as it would be a synonym. Observations and short discussions suggest that this
might be the case in the whole company. Alongside answering questions, docu-
mentation appeared to be the primary conscious way of sharing knowledge.
The quality of the documentation did not seem to correspond to the given
strong emphasis. This is an interesting contrast that might have important con-
sequences. As one manager admitted, the quality of documentation was not on a
very good level in the company in general, probably due to people’s attitude:

And the level in this company of that documentation, it’s not that good. But mainly I
think it’s because of the people, they don’t want to write that documentation. (senior)

But anyway, we have a good set of tools but not using those that well. [...] So from a
technical perspective we don’t have any obstacles, so we could do it better. (senior)

One participant pointed out that documentation is an important method in his
team because of being available for all the colleagues across multiple physical
locations; however, at the same time he also admitted that documentation does
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not receive enough attention because it is not required, it takes extra time, and it
is boring to contribute to it.

Structure and design

Participating teams were mainly using wiki-based knowledge management sys-
tems. Opinions about their structure and design slightly differed but interview-
ees were mostly satisfied with them. The most significant problem could be the
size of the structure that made it too complex.

But the thing is the document structure is so big at the moment and there are so many
pages. (junior)

One presented issue was that documentation can be scattered across multiple lo-
cations and systems according to the convenience of single individuals. A sug-
gested solution to how writing documentation could be made easier for the de-
veloper or specialist could be to provide the location for the future documenta-
tion already in the task’s description.

The main approach to finding knowledge was via the search function.
When asked about what could be improved in their KMS, few participants also
called for some index page (sitemap), which would summarize links to the most
important or most frequently used knowledge that is available within the KMS.

Maybe there could be something like a sitemap, something like that. With the main
knowledge etc. that we don’t need to only rely on searching but we have some most
important topics on plate, let’s say. (senior)

A remotely similar practice was used in few recent onboarding cases when the
newcomer to the team received a set of recommended pages in the KMS to famil-
iarize with. Considering the often-extensive size of the KMS, this was highly ap-
preciated by the new colleagues. However, this did not appear to be standard
practice.

Customer involvement in the development process can have a different
scale and in two cases this also included using the customer’s KMS. In one of the
projects, the chosen KMS presented an issue that was noticeably limiting the ef-
fectiveness and efficiency of storing and retrieving knowledge. The main prob-
lem was that the KMS was document-based, using a structure of folders and files
with no easy options of linking between pieces of knowledge in different files.
The hypothesis was that it was chosen because it was used previously and cus-
tomer’s business-oriented representatives were familiar with it. However, as a
document-based platform, it was considered unsuitable for the technical profes-
sionals, who work with pieces of knowledge and not documents.

So, I would say the document structure on the customer side is pretty horrible. It
doesn’t work at all. The only way to really find something is through the search and
even that is a bit messy. To put it short, it’s not good. (junior)
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Outdated knowledge

Things change during the development process and parts of written documenta-
tion become outdated. If not addressed, it can result in at least two identified
problems: (a) the KMS grows in size and becomes less organized as mentioned
earlier; (b) outdated instructions and information can be misleading for less ex-
perienced team members.

Hmm, for an experienced team member it’s not a problem because he knows what is
wrong or outdated but for the new team member, it can be a big problem. (junior)

There is also a possible threat that it could negatively affect the trust in the KMS
and the likelihood to contribute there. The situation in every team was that parts
of the KMS were outdated and people generally got used to it. The timestamp of
the page’s last modification was often checked as an indicator that directly influ-
enced the level of trust in the page’s content.

It depends on the article but in general, there are many articles that are not updated at
all. There are some legacies there from the previous implementations. (junior)

No ideal solution on how to solve this issue completely has been found. An effort
to check the whole KMS to remove outdated information seemed unrealistic due
to high time demands and being a boring task. The only feasible option appeared
to be fighting this issue during regular use of the KMS - when making modifica-
tions to the KMS, members of all teams were expected to check and eventually
modify (update or remove) also surrounding information and instructions. Un-
fortunately, some people appeared not to be aware of it, not remembering it, or
avoiding it.

A possible overlooked opportunity might be using new team members to
improve the quality and structure of the KMS. Due to their learning needs, less
experienced people might be accessing KMS more often. It was admitted that
they might not be able to identify all incorrect or outdated information and might
be afraid of making any changes. A suggested solution was marking information
with a flag such as: “Possibly outdated”, which would serve as a warning for
other colleagues and an experienced person could later find all these flags and
make appropriate changes to the content (update or remove).

4.14 Summary of results

This chapter presented the collected data categorized based on factors that might
discourage or prevent practitioners from sharing their expert knowledge with
their team colleagues. The following chapter will discuss the findings and com-
pare them with information from prior literature.
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5 DISCUSSION

After the collected data were described, this chapter summarizes them, compares
the findings with reviewed literature, and draws implications for theory and
practice. The following sub-sections will attempt to answer the three research
questions of this study:

1. What are the challenges and practices of knowledge sharing and
knowledge management in software development teams?

2. What discourages or prevents the adoption of knowledge sharing and
knowledge management practices in software development teams?

3. How could the quality and quantity of knowledge sharing be improved?

5.1 Challenges and practices

1. What are the challenges and practices of knowledge sharing and knowledge manage-
ment in software development teams?

The role of this research question was primarily supportive to allow building
awareness of current challenges and practices in software development teams as
a preparation for the data collection. The question is considered answered by the
conducted literature review in chapters 2.4 and 2.5. This section will only briefly
summarize practices identified in the literature review and whether, and to what
extent, they were noticed in the case environment. It is important to emphasize
that identifying all used practices of sharing knowledge was not the primary goal
of the data collection, hence, the purpose of Table 6 is just to give a reader a rough
overview of the case environment.
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Table 6: Knowledge sharing practices

Category Literature review cs:::eirrllvtil;(fnment?
KMS KMS for keeping knowledge Yes, very important
Attention to design and maintenance (up to date) | To some extent
Expert info sessions Earlier yes, not currently
Formal training Yes
Egsgﬁidge Team meetings (ideas, advice, problem-solving) Yes
Learning by doing Yes
Code reviews Not identified
Social Supporting social ties (team meetings, liaison) Not identified
Temporary collocation Sometimes
Environment encouragement Yes, but ineffective
Nothing advanced,
Processes, guidance, routines, KM model gleonsctlli}rllgecl)i}ilr?giviriljal ii:
Organiza- tivity
tional Motivation by incentives No
Knowledge index No
ESMPs for knowledge sharing No
Global online communities No
Adjusting KMS for newbies To some extent
Onboarding Mentoring Yes, quality varied
Working in pairs No

5.2 Discouraging factors

2. What discourages or prevents the adoption of knowledge sharing and knowledge man-
agement practices in software development teams?

The second research question aimed at understanding why members of software
development teams do not share their knowledge. Is it that they want to keep
their valuable knowledge to themselves? Perhaps they do not consider sharing it
important? This section discusses the discouraging factors that were identified in
the collected data and that are outlined in Table 7. The factors are introduced in
two categories according to whether or not they appeared to discourage or pre-
vent knowledge sharing in the studied environment. RQ3 will also be partially
answered in this section to introduce some solutions suggested by the study’s
participants together with the identified issues.
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Table 7: Overview of factors discouraging knowledge sharing behavior

Factor | Practical examples of contained issues
Not confirmed or not significant factors
Importance Not considering knowledge sharing important
Motivation and benefits Not knowing why one should share own knowledge
Willingness Desire to keep benefits from the possession of unique
knowledge
Confirmed and significant factors
Perceived difficulty Perceived high quality requirements, difficulty to codify
tacit knowledge, missing guidance, distributed teams
Lack of attention Seen as an extra activity, not included in normal work,
different expectations between highly and less-skilled
workers
Lack of time Not having time for knowledge sharing, experts busy to
share their valuable knowledge
Discomfort or Fear Avoiding disturbing colleagues, fear of asking stupid

questions, underestimating the value of possessed
knowledge, keeping private knowledge repositories

Nature of the task Seen as boring, being skipped

Knowledge to be shared Not gathering topics, impression that there is no
knowledge to be shared

Support, Allowance Support maybe not very clearly communicated, varying
customer support

Encouragement Unspecific targeting, abstract phrases, not being re-
quired

Missing systematic approach | Lack of process or model, only ad-hoc efforts with fluc-
tuating quality

Appropriate tools High emphasis on documentation, outdated knowledge
in KMS

5.2.1 Not confirmed or not significant factors

Some factors emerged from the data or the reviewed literature as potentially dis-
couraging practitioners from sharing their knowledge; however, they were not
confirmed as significant in the case environment. It is believed that such factors
still need to be reported because they might present considerable issues in a dif-
ferent setting. Additionally, it might be important for practitioners and research-
ers to point out that despite possible common beliefs, some factors might have
none or little effect in some settings. Three factors with no or low effect of dis-
couraging knowledge sharing behavior are Importance, Motivation and benefits,
and Willingness.

The study discovered a high level of agreement that knowledge sharing is
very important. Most of the participants, however, recognized that this im-
portance is not sufficiently reflected in the regular work. This finding confirmed
the premise that served as a motivation to conducting this research - despite be-
ing aware of the importance, many practitioners in software development teams
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are not actively sharing their knowledge in a scale corresponding to their percep-
tion of the importance. The current finding is almost identical to what Aurum et
al. (2008) concluded, with the difference that their claim focused on the passivity
of organizations, not individuals. Overall, practitioners in the case environment
recognized that knowledge sharing is important, which corresponds to how the
importance of knowledge, knowledge sharing, and knowledge management has
been reported and advocated by various researchers throughout the years (Au-
rum et al., 2008; Faraj & Sproull, 2000; Rus and Lindvall, 2002; Ryan & O’connor,
2009, 2013).

Considering knowledge sharing important does not seem to be just an
empty phrase since the participants were able to explain specific benefits that it
can bring to their team. These benefits can be linked to their motivation to share
knowledge. The main motivating factors were helping one’s colleagues (to do the
job efficiently, remove obstacles, and avoid frustration), helping the team (inte-
grating knowledge, increasing team’s performance, empowering support spe-
cialists), and allowing delegation of work (substitutability and avoiding routine).
All these drivers are intrinsic and there were no signs of anticipated extrinsic re-
wards as discussed by Bock et al. (2005) or Aurum et al. (2008). No extrinsic re-
wards at all might be considered a space for improvement; however, at the same
time, some studies found extrinsic rewards not to have an as significant effect as
the intrinsic drivers (Bock et al., 2005; Szulanski, 1996).

Interviews and secondary data showed that willingness to share knowledge
was generally not considered to be an issue. Some people might consider the ex-
clusive possession of important knowledge as an assurance that they cannot be
replaced. In the light of globalization in IT and offshore arrangements, people
could be afraid of losing their jobs because of cutting costs and replacing them
with people from markets with lower labor costs (Ebert & De Neve, 2001; Herb-
sleb & Moitra, 2001). However, this did not seem to occur in the case company.
One of the primary ways of sharing knowledge was asking questions and those
were always answered, even though it might have been with some delay. An
interesting idea was that people might not proactively share their knowledge be-
cause they enjoy being asked as it makes them feel valuable. Suggestions were
raised that if knowledge sharing would be made too formal, formality resistance
might come in and affect people’s willingness to share their knowledge. In some
cases, valuable knowledge was kept only by single individuals. This was not due
to the unwillingness to share it, but it corresponded to the knowledge storage
strategy of the transactive memory system and domain experts as introduced by
Wegner (1987). The issue of domain expert lock brought up by Desouza et al.
(2006), regarding limiting one’s area of expertise and growth only to a certain
domain, was present and it affected decisions of multiple domain experts to
change a team.

In summary, practitioners demonstrated that they know why they would
share their knowledge by recognizing its importance and being able to present
practical benefits that it can bring, and no major issues were reported regarding
team members being unwilling to share their unique knowledge.



66

5.2.2 Confirmed factors

This section introduces all the other factors that were found to have a significant
influence on knowledge sharing in the participating teams.

Perceived difficulty

There were signs that the perceived difficulty of knowledge sharing was rather
high. Especially in the case of KMS, practitioners seemed to have a high expecta-
tion about the level of required quality and extent. In many cases, this appeared
to lead to writing only personal notes instead of storing knowledge publicly. The
general impression was that while the extent of contributions to KMS was quite
unsatisfactory, writing private notes was a common practice.

Lack of specific guidelines and simple methods of how to share knowledge
could be a significant aspect preventing such behavior by increasing the per-
ceived difficulty. Some calls for training or providing a set of simple recommen-
dations were raised by participants. This can be connected to claims by Szulanski
(1996) that the perceived difficulty of knowledge sharing increases if it cannot be
routinely handled and requires ad-hoc solutions. Similarly to the study partici-
pants, he suggested that perceived difficulty can be reduced by introducing ef-
fective and efficient practices (Szulanski, 1996).

As known from existing literature, distributed team arrangements can have
negative effects on communication and knowledge sharing (Alavi & Tiwana,
2002; Ebert & De Neve, 2001; Griffith et al., 2003; Agerfalk et al., 2005). Preference
for local-only communication was noticeable because, in line with the findings of
Herbsleb et al. (2001), it is considered more efficient. That also corresponds to
what is known about sharing tacit knowledge in IT organizations (Griffith et al.,
2003; Ryan and O’connor, 2009). Remote onboarding and mentoring of junior
employees were also recognized as very difficult.

Lack of attention, initiative

All the participants claimed that knowledge sharing should be part of their job
alongside the core activities such as programming; however, many immediately
added that it was not the case at that time. Knowledge sharing did not receive as
much attention as it would deserve. Possible reasons are that knowledge sharing
was not required or mandatory, it lacked some concrete form as a task whose
completion could be measurable, and no way how to do it was specified. The
earlier used proverb “Out of sight, out of mind” describes the situation well. Peo-
ple in the case teams seemed to focus purely on the core activities and they often
did not pay attention to storing and sharing knowledge. This can result in not
using the full potential of knowledge available in the team (Faraj & Sproull, 2000;
Rus & Lindvall, 2002) and some good practices slowly disappearing. Initiative
people were the main driving force in knowledge sharing improvements. Unfor-
tunately, their influence was valid only during their presence in the team. Teams
have been failing to accept those as their own and keep them for the future as an
active part of the process or at least documented.
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An important finding is a difference in how senior and junior employees
saw knowledge sharing between peers. On one side, seniors expected to share
their knowledge upon request and might have not shown that much own proac-
tivity. On the other side, juniors might generally be afraid to ask questions be-
cause of fearing asking stupid questions or disturbing their more experienced
and busy colleagues. Juniors expected the knowledge holders to share their
knowledge proactively. Unfortunately, the expectations of these two groups did
not meet, and this could be unnoticed even for a longer time, hinder the
knowledge sharing and slow down the professional growth of juniors. Addition-
ally, the data gave the impression that senior experts might hold a more positive
image of the current situation than their less experienced colleagues, possibly be-
cause juniors are more likely to feel issues present in knowledge sharing much
stronger. When trying to identify existing issues, it might be beneficial to pay
close attention to the point of view of junior team members and the struggles that
they face.

Lack of time, being busy

Lack of time was often blamed as the main problem and limiting factor. However,
skipping storing knowledge in documentation combined with delayed answers
to colleagues” questions might result in a lot of wasted time as well. If writing
documentation is skipped, one might need to answer questions later anyway, so
there might be no saved time after all. Moreover, the delay in providing an an-
swer might cause a colleague to spend too much time on a task or block him/her
from working and force to switch to another task. Temporal distance in distrib-
uted cooperation arrangements might further increase these answering delays
(Carmel & Agarwal, 2001; Agerfalk et al., 2005).

The expertise of the company’s internal experts was considered very valu-
able; however, these experts did not have enough time to share their knowledge
because they were occupied by normal work. Sometimes they might have been
the only ones capable of doing some work, which kept them busy, but that might
never change if they do not share their unique knowledge. Furthermore, it hap-
pened multiple times that such experts decided to leave the team or the company,
and a large portion of their unique and important knowledge left with them. Is-
sues with disappearing knowledge are also known in the existing literature (Dav-
enport & Prusak, 1998; Rus & Lindvall, 2002; Taweel et al., 2009).

A certain suspicion raised from the data that the lack of time could at least
partially be possibly used as an excuse, as the reason one can always blame with-
out it being questioned. While identifying the obstacles for knowledge sharing,
practitioners and researchers should maybe be encouraged to go beyond the clas-
sic “lack of time” reason. Additionally, management might want to clarify what
is the real situation regarding knowledge sharing being supported and whether
it is allowed or even encouraged to invest time in it.

Discomfort, fear
Discomfort can play an important role in pair work, asking questions, and train-
ing others. Generally, people react and feel differently about social interactions;
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however, those have been described as the best way to share tacit knowledge
(Bock et al., 2005; Griffith et al., 2003; Ryan & O’Connor, 2009). Even senior em-
ployees who have a lot of valuable knowledge and are willing to share it might
find some methods of teaching uncomfortable or unsuitable. This suggests that
while planning knowledge sharing activities, it is important to listen to people’s
feelings and preferences.

Personality aspects like being shy or being afraid of asking stupid questions
might pose a significant problem if asking questions is one of the primary
knowledge-sharing channels. In the case environment, this was seen as a possible
problem mainly before a new junior employee became integrated into the ar-
rangements of the transactive memory system (TMS) as defined by Wegner
(1987). From the other side, it was brought up that being proactive in sharing
one’s knowledge might be hindered by underestimating the value of the
knowledge in question. This could be linked to the motivational drivers sense of
self~worth described by Bock et al., (2005) and self-efficacy in knowledge-sharing in
the research by Rode (2016), which both focus on the belief that one’s knowledge
is valuable.

One coping strategy against discomfort in sharing knowledge was writing
private notes. It was considered to be a safe and easy option as nobody can see
and judge them and there are no quality or format requirements. This corre-
sponds to what Rode (2016) pointed out about people being afraid of sharing
knowledge in the transparent environment of enterprise social media platforms
(ESMPs). Unfortunately, this might significantly reduce the amount of publicly
available explicit knowledge in the team’s KMS.

Nature of the activities

The nature of knowledge sharing activities might be a strong discouraging factor
on its own. Sharing knowledge, especially via the documentation, was consid-
ered boring. Unless specifically required by some rules or team agreement, prac-
titioners preferred to start implementing or investigating a new task than docu-
menting the old one. In addition, there appeared to be a high emphasis on prac-
tical learning, which was considered to be much more effective than sharing
knowledge at a theoretical level (“If this or this happens, do this...”). These two
aspects of knowledge sharing are something that should be recognized and taken
into consideration when designing knowledge sharing models, processes, and
practices.

Knowledge to be shared

One way how to share knowledge in the teams is through informal sessions.
Those were identified both in the case environment and prior literature (Aurum
et al., 2008; Dorairaj et al., 2012). One factor limiting sharing knowledge via these
sessions can be the impression that there are no interesting or novel topics to dis-
cuss or share. While it might be true, there is a serious risk that topics exist, but
are just not being identified and collected. There is a certain possibility of an in-
fluence of the “out of sign, out of mind” factor when knowledge sharing sessions
are not scheduled regularly. To fight it, collecting new topics could be reminded
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for instance on a regular team meeting. A structured approach should especially
be used in cases when a knowledgeable colleague is leaving the team, because as
Rus and Lindvall (2002) and Taweel et al. (2009) pointed out, leaving experts of-
ten create a knowledge gap. The disappearing knowledge should be precisely
identified and prioritized to ensure the most important knowledge is transferred
in a limited time.

Support

Internally, the support for knowledge sharing activities and ideas appeared to be
on a high level. Good efforts were usually supported, and management allowed
dedicating some time to those in a reasonable timeframe. This is in line with the
view that knowledge, skills, and expertise are one of the most valuable resources
that software development organizations have (Rus & Lindvall, 2002; Ryan &
O’connor, 2009) and that to leverage its full potential, it must be coordinated (Fa-
raj & Sproull, 2000; Ryan & O’connor, 2009). However, there were some signals
that the support might not have been communicated well and not being re-
minded.

The more challenging area was receiving support from customers, who
might be exclusively result-oriented. That sometimes hindered or even blocked
more sophisticated practices of sharing knowledge within the team. From some
customers” point of view, knowledge sharing can be an activity that does not
produce immediate and direct outcomes and might slow down delivering results
and eventually also incur additional costs. Good relations and experience with
given recommendations being beneficial were one way that seemed to increase
customer’s support. The effects of customers on knowledge sharing in software
development teams did not seem to be extensively covered in the reviewed liter-
ature.

Encouragement
The encouragement of knowledge sharing activity did not seem to be sufficient,
did not have a good form, and was often not targeted well. Low emphasis on
encouragement was probably related to the company’s working culture, where
employees are given rather wide freedom and responsibility. Some encourage-
ment was coming from initiative colleagues in the form of leading by example;
however, this effect disappeared when such a leader left the team. There was a
certain agreement that more encouragement of knowledge sharing would be
beneficial as it would increase the attention paid to it, remind the desired activi-
ties, and ensure the employees that it is allowed and expected to spend some
working time on it. Attention should be paid to the team’s needs, project’s spe-
cifics, and individuals” preferences in order not to promote unsuitable practices.
The existing and occurring encouragement had two major identified issues
- unspecific targeting and abstract form. Asking “Could somebody...?” or stating
that “someone should” did not work well because it does not target any specific
member of the team. A possible solution to this would be to ask directly a specific
person, while still offering a chance to refuse. Additionally, encouragement by
abstract statements such as “Knowledge sharing is important!” appeared to be
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ineffective and should be replaced by turning the abstract concept of knowledge
sharing into concrete and measurable form like for example tasks or sub-tasks.

Some calls were also made regarding making knowledge sharing compul-
sory at least in some form. Ideal, yet not very strict, forms could include internal
team agreements or including it into the Definition of done artifact.

Missing systematic approach

No advanced knowledge sharing or knowledge management process or model
was identified during the study and efforts were mostly nonsystematic, ad-hoc,
and depending on individual activity. Similar observations can be found in prior
literature (Aurum et al., 2008; Prikladnicki et al., 2003). This finding could be re-
lated to the reported uncertainty of how some types of knowledge and infor-
mation should be handled and stored and unclear responsibilities. The Definition
of done artifact formed by team agreement was brought up as something that
could improve the situation. As such, it could be considered a good starting point
of a more systematic approach. A tailored process or model on a local level (team,
project) was advocated over a unified version on the organization level to allow
customization based on local specifics. The need for project-specific models was
also mentioned by Aurum et al. (2008).

Onboarding is a crucial process in sharing knowledge with a new team
member and the lack of a systematic approach was seen there. Similarly to Bjern-
son and Dingseyr (2005), mentoring by an experienced colleague was considered
as very important in the case environment. Even though it was an established
practice, its quality varied significantly case by case and there were several issues
and imperfections that impacted its effectiveness. These included no or only poor
planning and coordination, ad-hoc approach with no established process or
guidelines, not reusing past experience and artifacts, insufficient criteria in men-
tor selection, and no logically connected learning path. Improvements suggested
by the participants included more attention on mentor’s selection, forming
guidelines for mentors, and guiding learning efforts in an organized manner. A
recent innovative approach to onboarding and mentoring in one of the teams was
introduced in the Results chapter and could serve as a good inspiration through-
out the company because it effectively and efficiently addressed some of the is-
sues that were present in the past and in other teams.

Tools

Communication tools supporting knowledge sharing such as instant messaging,
e-mail, mailing lists, and audio/ video conferencing tools were discovered. These
appear to be standard tools and are well-known in the prior literature (Manteli
et al., 2011; Niinimaki et al., 2010; Wendling et al., 2013).

A very strong emphasis was put on the KMS and knowledge stored there,
which were termed as “documentation” by the study participants. The high level
of perceiving knowledge sharing and documentation (KMS, written explicit
knowledge) to be almost synonyms was surprising and it was giving the impres-
sion that knowledge sharing might be seen more as an artifact than a process.
Although there was a high emphasis on documentation, the quality and attention
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paid to the documentation did not correspond to it. This might lead to problems
such as lowering the trust in the documentation and the KMS possibly becoming
an information graveyard (Dingseyr et al., 2009; Dingseyr & Smite, 2013; Priklad-
nicki et al., 2003).

The emphasis on documentation might be problematic due to challenges,
problems, and attitudes to expanding and updating it. Many of them are con-
nected to topics of earlier chapters such as being busy, high time demands, being
considered a boring activity, etc. People often seemed tempted to avoid it and at
the same time, it was considered to be the primary knowledge sharing channel
in the team, which might affect the quality and quantity of knowledge sharing
overall. This strong association between knowledge sharing and the rather un-
popular documentation might hurt the reputation of the general concept of shar-
ing knowledge with colleagues. Furthermore, it can restrict creativity in finding
suitable ways and methods of sharing knowledge, because of considering it to be
already covered by “having documentation”.

Regarding structure, wiki-based KMSs were found suitable for storing tech-
nical and project knowledge. Existing literature also reports the popularity of this
type of KMS in IT organizations especially due to keeping knowledge organized
with effective search functionality (Dorairaj et al., 2012; Taweel et al., 2009). One
case of document-based KMS was reported to be inappropriate and having neg-
ative effects on knowledge storing and retrieval. Additional identified issues in-
cluded the extensive and complex size with too many pages and documentation
sometimes being scattered across multiple locations or systems.

Improving some existing flaws of the structure could be a very time-de-
manding and boring task. Therefore, it could be wiser and more effective to en-
sure that all the important and up-to-date knowledge is easy to find by the search
function. Search functionality was earlier reported as crucial at finding the
needed information in the complex KMS and some issues with ineffective or com-
pletely missing search function were also brought up in the literature (Aurum et
al., 2008; Dingseyr & Smite, 2013; Manteli et al., 2011). A sitemap could be useful
for orientation in the extensive and complex structure, especially for newcomers.
Dispersed locations of knowledge could be avoided by giving clear instructions
where some specific knowledge belongs, even on the task level.

Outdated knowledge, for example from previous implementations, was
widely present and brought real problems, especially being misleading, lowering
the trust to KMS, and increasing its size. Herbsleb and Moitra (2001) pointed out
similar issues while advocating for the importance of keeping KMS up to date.
In agreement with Aurum et al. (2008), updating knowledge in the KMS might
be considered difficult and be given only low priority. The most efficient strategy
to fight this appears to be a long-term process of updating, removing, or at least
tlagging outdated information whenever spotted during normal work. Encour-
aging the team’s newbies to be active in this could be very effective if the process
takes into consideration the challenges that they face with using and updating
the KMS (Desouza et al., 2006).



72

5.3 How to improve the current situation

3. How could the quality and quantity of knowledge sharing be improved?

This research question was already partially answered in the previous section by
presenting some suggestions related to reducing the influence of the individual
factors. Here, a more high-level perspective on possible improvements is sum-
marized.

The good message from the data is that practitioners considered knowledge
sharing very important. They were able to name various benefits and explain the
motivation to share their knowledge with colleagues. No significant issues re-
garding the desire for exclusive possession of unique knowledge were discov-
ered. Therefore, the study environment did not have any clear resistance to shar-
ing knowledge. That is a good sign because “where there is a will, there is a way”
and the emphasis can then move on identifying suitable ways of sharing
knowledge.

The primary general issue appeared to be the discrepancy between the de-
clared importance of knowledge sharing and the attention paid to it during nor-
mal work. This was the case on multiple levels - technical professionals, manag-
ers, and the company-level culture and processes. Evidence of considering
knowledge sharing important was found everywhere, but it was not reflected in
the normal work, management decisions or actions, or company processes and
culture.

The main recommendation that can be derived from the collected data is to
increase the attention paid to knowledge sharing. There should be more discus-
sion and planning. Some ad-hoc processes could be turned into more organized
and repeatable approaches. The support for knowledge sharing activities should
be clearly stated and effective encouragement used. The expected form and level
of quality should be agreed upon within the team to make clear guidelines on
how to share knowledge effectively and efficiently and to make taking action
easier for everyone.

Given the differences between teams even within the same organization,
this section cannot provide more detailed recommendations. Readers are encour-
aged to read the RESULTS chapter and the section answering RQ2, which can
assist them in identifying what factors pose a problem in their own environments
and what could be possible ways to reduce their influence.

5.4 Implications for practice

Practitioners can benefit from this study by understanding what factors might be
discouraging or preventing knowledge sharing in software development teams.
They might find obstacles that were unnoticed for a long time in their teams.
Only once identified, it will be possible to address them. The study also suggests
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multiple practices that could lead to improving the quality and quantity of
knowledge sharing.

This study was exploratory and did not aim to generalize the findings. Even
though some signals from practitioners from different European software devel-
opment organizations indicate a relatively high level of generalizability, there is
no strong systematically collected evidence for it in this study. Readers should
keep in mind that each environment is different and has different needs, so the
applicability of discovered discouraging factors and possible solutions in a spe-
cific environment must be carefully evaluated. The results of this study can serve
for gaining understanding at the beginning of an effort to improve knowledge
sharing inside a reader’s team. Thanks to a sample that represented practitioners
with different roles, amount of experience, and background, the audience that
can benefit from these results is rather wide.

5.5 Implications for theory

This study was primarily motivated by practical observations and reports from
different software development organizations across multiple European coun-
tries, which suggested that knowledge sharing does not work well for a wide
variety of reasons that were not previously well described. Some previous re-
search efforts focused on motivation to share knowledge or reporting knowledge
sharing practices used in software development organizations. Given the men-
tioned reports from practitioners, this study did not try to repeat the efforts of
mapping practices and motivational factors, meaning “IWhat works and why?”. In-
stead, it looked at the matter from a different angle by asking: “Why knowledge
sharing currently does not work and what prevents it from working well?”. The col-
lected data and results indicate that this approach is something that has been
missing and that has the potential to bring useful knowledge for both practition-
ers and researchers. As a pilot study, it will hopefully encourage more research-
ers to focus on this topic for example by constructing applicable solutions and
recommendations.

The results suggest that practitioners might be well aware of the importance
and benefits of sharing knowledge with their colleagues, hence, possible expec-
tation that the lack of knowledge sharing is caused by not seeing the importance
or benefits might not be correct in all settings. Researchers should be aware that
simply reminding the importance might not have a significant effect. However,
the importance of knowledge sharing in software development teams might still
need to be emphasized and explained to customers” representatives without IT
background, who might sometimes obstruct knowledge sharing efforts and prac-
tices.

There are currently many practices for sharing knowledge. It can be argued
that reporting them over and over or introducing new ones might be of a low
value to practitioners unless what prevents the practices from being used is ad-
dressed first. Discouraging factors should be considered while designing new
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efforts and practices to support or encourage knowledge sharing. Potentially use-
ful information for future researchers can be that the data suggested a demand
especially for simple, fast, and easy-to-implement practices for effectively shar-
ing one’s knowledge.
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6 CONCLUSIONS

The main objective of this thesis originated from the surprising discrepancy be-
tween the theoretically declared importance of knowledge sharing in software
development teams and the lack of action and attention paid to it in practice. The
primary goal of the thesis was to attempt to identify what is the reason for this
discrepancy and how the gap between what is declared and how the reality looks
like could be reduced or even eliminated. More specifically, the focus was placed
on identifying the discouraging factors, which prevent or discourage software
development professionals from effectively sharing their knowledge with their
team colleagues.

The prior literature provided the base for the whole research effort with the
primary focus being on knowledge, its coordination, and what are the known
challenges and practices of managing and sharing knowledge in software devel-
opment teams. Additionally, the attention was more closely paid to the distrib-
uted software development, which is currently a common working arrangement
in this global industry, and where different types of distances between colleagues
make sharing knowledge much more challenging.

The empirical research aimed at understanding the phenomenon more in
detail and did not pursue acquiring generalizable results, therefore, the interpre-
tive case study method was selected, and qualitative empirical data were col-
lected during semi-structured interviews. Study participants came from three
different teams in one software development organization and held multiple dif-
ferent roles that are typical in the field (software developer, application manage-
ment specialist, infrastructure specialist, manager). Owing to this role coverage,
the richness of the empirical data increased.

The results of the thesis confirm that there truly is a gap between how im-
portant knowledge sharing is considered and how this importance can or cannot
be seen in reality. A set of discouraging factors in knowledge sharing was iden-
tified. Some of them did not seem to play a significant role in the case environ-
ments, but most of them were considered to be quite strong. It is believed that
the significance of individual factors may vary in other environments, hence, all
the factors were reported.

The discouraging factors that were found to have little effect in the case en-
vironments were: Importance, Motivation and benefits, and Willingness. Partici-
pants claimed that, in their opinion, knowledge sharing is very important in the
field of software development. Furthermore, they were able to reasonably ex-
plain their motivation for sharing knowledge and describe its benefits for indi-
viduals and the whole team. There was no strong evidence that practitioners
would be unwilling to share their knowledge; however, some interesting reasons
why individuals could be less proactive were discovered and described.

Based on the collected data, the most significant factors seem to be Per-
ceived difficulty, Lack of attention, Insufficient or incorrect encouragement, and
Missing systematic approach. Sharing knowledge was considered to be difficult
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especially when there were no recommended ways how to do it and the expected
level of quality of documentation was not agreed upon. Too often practitioners
seemed to focus only on the primary work (writing code, solving service requests,
etc.) and forget or ignore knowledge sharing needs, because those were consid-
ered a side activity. Encouragement of sharing knowledge in the teams appeared
to be insufficient, incorrectly targeted, or expressed in way too abstract state-
ments. When not enough attention is paid to knowledge sharing, there might not
be any process, model, or even simple team agreement constructed and all (if any)
knowledge sharing activities and efforts are only ad-hoc. That might be a missed
opportunity to learn from the past and reduce the influence of the other discour-
aging factors.

The main contribution of this thesis can be seen in identifying and describ-
ing the discouraging factors that hinder or prevent knowledge sharing in soft-
ware development teams. Only once these factors are known and understood, it
is possible to address them. Some suggestions for limiting the effects of these fac-
tors and for increasing the quantity and quality of knowledge sharing were also
introduced. Other researchers can benefit from understanding the current needs
of practitioners and challenges that they face in this area to better target their
future research efforts.

6.1 Limitations

Like every other academic study, this one also has certain limitations that could
have affected the presented results. The limitations that the researcher is aware
of are shared here with the reader to allow critical evaluation of this study.

To begin with, some limitations originate from the selected methodology.
By its nature, the interpretive research does not aim to generalize. Instead, it seeks
a deeper understanding of the studied phenomena. As a case study, the data
were collected in one software development organization. Even though the par-
ticipants were from multiple different countries (both by origin, and current lo-
cation), all of them were accustomed to Finnish working culture and habits.

Primary data were collected during semi-structured interviews and there
are certain risks related to self-reported data because participants” impressions
and observations might not always be precise. It was emphasized at the begin-
ning of the interview that honesty is the key to identify the discouraging factors
and it appeared that interviewees understood it as they admitted many rather
negative aspects as well and they seemed to talk very openly; however, some
information still might have been withheld or remained unspoken.

Interviews and analysis of qualitative data always involve a risk of misun-
derstanding or misinterpreting. This study has a single author, who conducted
the interviews and performed the data analysis alone, so there is a possibility of
researcher bias.

The sample size of ten participants is not big. Participants were from three
different teams and working in different roles. This was needed to fulfill the aim
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of the study of gaining deeper insights and it allowed to collect rich data from
different environments and perspectives. However, the need to cover more envi-
ronments and roles/responsibilities resulted in distributing the total number of
participants into small groups where crosschecking claims relevant to the specific
team and/or role was limited.

The selection of participants was largely based on people who volunteered
for it either due to the interest in the topic, or encouragement of the team leader.
Especially in the beginning, there was a concern of possible elite bias with partic-
ipants being individuals who are very active in knowledge sharing. Based on the
interviews, this does not seem to be the case. Some participants had thought
about the topic before or have been initiative in it to some extent, but on average,
participants seemed to represent individuals both more and less active in
knowledge sharing.

Finally, certain limitations must be admitted on the side of the researcher as
well. As a master’s thesis, this can be considered the first proper research con-
ducted by the researcher. Despite the best effort, considerable time invested, and
numerous consultations, some flaws originating from inexperience might still oc-
cur. Data collection was done with sufficient preparations and leading the inter-
views went well. The researcher attempted to keep an open mind and not to
guide the interviewees according to his assumptions; however, in some cases, the
participant’s response or thoughts might have been affected by the researcher.
Data analysis was conducted in an organized way using renowned computer
data analysis software.

6.2 Future research

Throughout this study, some ideas what the future research could focus on came
up. Furthermore, the limitations of this research could also inspire other research-
ers to advance efforts in the same area.

As mentioned earlier, this study focused on teams in a single software de-
velopment organization. Future research could be conducted in other organiza-
tions to compare how the results differ in other settings. All participants were
accustomed to the Finnish working culture and it seems that cultural aspects
could affect at least some of the discouraging factors and this should be explored
turther.

It could be interesting to investigate how different development methodol-
ogies affect knowledge sharing within the team. How does the emphasis on doc-
umentation in waterfall-style approaches compare to highlighting of interactions
in the agile methodologies as far as knowledge sharing within the team is con-
cerned?

Findings of the study and individual discussions with practitioners suggest
that looking at knowledge sharing from the selected angle of “Why people do not
do it?” could be very important for practitioners and further research efforts with
the same approach are encouraged.
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It seemed that one of the main problems of utilizing knowledge sharing
practices by practitioners is the difficulty of adopting them. The data suggest that
there is especially the need for simple and easy-to-implement practices. Even
very effective practices might be of low value to practitioners if they are difficult
to adopt and never become integrated into the team’s way of working. Future
research should take this into account to accurately target the existing demand
and needs. Research that would plan, implement, and monitor adopting of dif-
ferent concrete knowledge sharing practices in software development teams
could be very interesting and beneficial for both practitioners and researchers. If
the practices would vary for instance in terms of effectiveness, efficiency, diffi-
culty to adopt, and time demands, it could identify what are the success factors
of adopting different knowledge sharing practices by a software development
team.

One considerable issue seemed to be that customers might sometimes be
obstructing knowledge sharing efforts if they are more closely involved in the
development team’s daily work. It might not be clear for them why the team
should focus on something that does not produce immediate results and slows
down the product delivery process. Some academic support advocating the im-
portance of knowledge sharing in software development teams targeting the
business-oriented audience that lacks IT knowledge and experience could help
to improve the situation.
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APPENDIX 1 INTERVIEW STRUCTURE

Introduction

* Researcher’s introduction

* The topic of the study, scope, goals, clarifying main terms

* The interview - types of questions, recording, data processing, privacy
* Openness, no-judging policy, the importance of honesty

Participants data

*= Age group, gender

* Seniority (years of experience) in the field
* Seniority in the company

» Position/role

Theme 1: Knowledge sharing and knowledge management

* Grades (1-5) to: Importance, Current state

* Importance, benefits, part of the job, difficulties/obstacles
* Own activity in this area

* Own motivation to share knowledge

Theme 2: Environment

* The situation in the team - what works, what does not, why, and what
could help

* Existing knowledge management model or processes, instructions,
guidelines

* Culture, openness, and willingness to share knowledge

* Support, encouragement

Theme 3: Specific practices

* Familiar practices, used practices

* Onboarding, mentoring

* Knowledge repositories (KMS, documentation)
* Informal team knowledge sharing sessions

* Formal training (internal, external)

= Skills development plan



