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Abstract

Knowledge is vital for organizations, but effective knowledge management remains a challenge. Despite
the acknowledged importance of knowledge sharing and management, many organizations struggle to
harness their knowledge effectively, leading to cooperation issues and the loss of valuable insights
when employees leave. This study, based on interviews with 50 employees in a large international IT
company, aims to identify and address hindering factors that impede knowledge sharing and manage-
ment. It reveals a significant gap between the perceived importance of knowledge management and
its practical implementation. The study identifies 44 hindering factors in various categories. Recom-
mendations for mitigating these obstacles include offering training and guidelines to improve employee
actions. These findings benefit knowledge-intensive organizations by informing strategies to enhance
performance.
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1. Introduction

Organizations’ most important strategic resource in today’s highly competitive environment is
knowledge and the ability to transfer it well (Ruzi¢ and Benazi¢, 2021). Managing knowledge effec-
tively enables organizations to avoid mistakes and redundancy (Ahmed and Rafiq, 2006), increase
organizational performance and effectiveness, strengthen their ability to match customer needs (Kim
and Lee, 2006), and gain competitive advantage (Hume and Hume, 2015; Braganza, 2004). Managing
knowledge effectively is a prerequisite to competing in today’s markets and should thus be carefully
studied and understood both by practitioners and researchers.

As a knowledge-intensive intellectual activity, software development is one of the fields where
knowledge is one of the most important resources influencing both the success and performance of IT
teams and organizations (Ryan and O’Connor, 2009, 2013). Knowledge management literature has
emphasized that it is knowledge sharing - a subset of knowledge management - that enables orga-
nizations to develop a competitive advantage and enhance employees’ capacity to innovate creative
solutions (Jackson et al., 2006). In fact, it is the individual’s knowledge-sharing behavior that helps
organizations to make quick decisions that are effective and resilient during crises to keep the organi-
zation operational at all times (Wang and Noe, 2010). Considering that the individual’s choice and
behavior with knowledge can define a big part of how well an organization is performing, researchers
should focus their efforts in understanding the reasons behind these choices and behavior and whether
they are promoting knowledge sharing or hindering it.
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Prior research has mostly focused on investigating the most common challenges in knowledge
management and best practices to meet these challenges. These existing challenges and practices
are widely documented and explained but it seems that much less attention, if at all, has been paid
to understanding why these practices are not being implemented, integrated, and used effectively.
Prior research confirms that software development organizations and their employees do perceive the
benefits and importance of knowledge management and sharing, yet their efforts to share and manage
knowledge effectively are poorly planned, inconsistent, and often of poor quality (Dingsgyr et al.,
2009; Aurum et al., 2008; Prikladnicki et al., 2003). This study argues that factors preventing and
hindering effective knowledge management need to be identified so that this phenomenon can properly
be addressed.

The aim of this study is to address the discovered gap through an interpretive case study where
the data is collected by conducting semi-structured group interviews. 22 teams in total were included
to capture data from all the possible functions within the case organization. The goal is to discover,
identify, and understand any possible factors that might hinder or prevent the adoption of already
documented knowledge management practices and thus effective knowledge management. This study
focuses on knowledge being shared and managed within and between teams related to software devel-
opment. This study also attempts to provide a few recommendations on how to address the identified
hindering factors. These two objectives are reflected in the research questions this study attempts to
answer:

RQ1 Which factors hinder and complicate knowledge sharing and knowledge management within and
between globally distributed cross-functional teams?

RQ2 What kind of measures can be taken to solve hindering factors in knowledge sharing and knowl-
edge management within and between globally distributed cross-functional teams?

The results indicate that the 44 hindering factors for effective knowledge management can be di-
vided into five partially overlapping themes or topics: personal social, organizational social, technical,
environmental, and interrelated social and technical. Our five recommendations drawn from these fac-
tors emphasize planning, training, focus, guidelines, and document labeling to mitigate the identified
factors that hinder effective knowledge management.

The rest of the study is structured as follows. The next section acquaints the reader with knowledge
management, and known challenges and practices in knowledge management. Next, in Section 3, the
methodology of this study and data collection is presented. The results are presented in Section 4
and discussed in Section 5. Section 6 concludes the study.

2. Background and related work

2.1. Knowledge management

Knowledge management process involves capturing, storing, and sharing knowledge within an
organization to improve decision-making and promote continuous learning and improvement. Effective
knowledge management is vital for software development organizations, as knowledge is the main
strategic resource that requires protection and successful transfer (Ruzi¢ and Benazié, 2021; Rus and
Lindvall, 2002). Benefits of effective transfer include avoiding mistakes and redundancy, strengthening
entrepreneurial orientation, gaining competitive advantage (Ode and Ayavoo, 2020), reducing time to
market, improving organizational effectiveness and performance, and enhancing the ability to meet
customer needs (Ahmed and Rafiq, 2006; De Clercq et al., 2013; Hume and Hume, 2015; Kim and
Lee, 2006). However, knowledge needs to be effectively managed to provide any benefits to companies
(Andreeva and Kianto, 2012). Both Choi et al. (2010) and Oliva and Kotabe (2019) found that the
mere existence of knowledge or even knowledge sharing does not positively affect team performance
unless it is effectively applied. Effective knowledge management consists of knowledge processes
(creation, acquisition, transfer, sharing, and application) and management activities that support



these processes (Gold et al., 2001; Lee and Choi, 2003). In order to draw value from and improve
these processes, effective knowledge management practices must be in place (Andreeva and Kianto,
2012).

Software development is typically performed in teams, and team members learn from each other’s
experiences and projects. If this new knowledge is not shared, the team and organization miss an
opportunity to benefit from it (Rus and Lindvall, 2002). Effective coordination of this knowledge
is crucial, especially for knowledge workers like software developers who require special skills and
expertise (Faraj and Sproull, 2000; Ryan and O’Connor, 2009). Knowledge sharing within teams
is particularly important, as knowledge from colleagues is more likely to be relevant and attainable
(Aurum et al., 2008). Knowledge sharing is a subset of knowledge management that enhances em-
ployees’ capabilities and helps create a competitive advantage (De Gooijer, 2000; Jackson et al., 2006;
Al Shraah et al., 2022). Effective knowledge sharing between software development teams is a crucial
success factor, as these teams must work in a cross-functional environment (Aurum et al., 2008).

Bartol and Srivastava (2002) define knowledge sharing as the process of transferring explicit knowl-
edge to other members of an organization. Sharing any knowledge that can be reasonably shared with
another person is considered valuable, even if it is tacit knowledge that can be codified into explicit
knowledge. Team members play the most influential role in knowledge sharing within and across
teams, although managers can have an enabling effect on this matter by improving knowledge shar-
ing between team members, teams, and the entire organization (Bailey and Clarke, 2001; Abubakar
et al., 2019). Lin (2008) identifies three factors that affect knowledge sharing: organizational struc-
ture, including complexity and employee centralization; organizational culture, including supportive,
innovative, creative, and bureaucratic cultures; and the interaction between departments. Findings of
Singh et al. (2021) support the aspect of innovation. Abili et al. (2011) suggest that effective knowl-
edge sharing occurs when employees have the necessary power, as centralization in the organization
prevents effective knowledge sharing.

Employee turnover in the IT industry is a common challenge that organizations face, where skilled
professionals leave and take with them valuable skills, experience, and knowledge (Rus and Lindvall,
2002). This creates a gap in the organization that needs to be filled, leading to loss of productivity
as new hires need time to learn and adapt to the organization (Battin et al., 2001). Organizational
challenges such as inadequate metrics to measure the success of knowledge management initiatives,
and the lack of effective knowledge management culture can also hinder knowledge sharing and man-
agement (Lee and Choi, 2003; Aurum et al., 2008; Butt et al., 2019). The size of the organization
can also impact the effectiveness of knowledge management, with larger organizations experiencing
structural inertia and limitations in knowledge sharing due to breakdowns in communication channels
(Foress and Camison, 2016; Connelly and Kelloway, 2003).

Agile methodologies used in global software development have been shown to encourage team
members to share knowledge by interacting with each other directly rather than documenting knowl-
edge, leading to uneven concentrations of knowledge and outdated documentation in repositories
(Beck et al., 2001; Manteli et al., 2011). Social relationships between colleagues are crucial in facil-
itating knowledge transfer, with strong relationships leading to positive knowledge-sharing behavior
(Wendling et al., 2013; Alavi and Tiwana, 2002). Distributed software development can make it harder
to organize social interactions, leading to weaker relationships between colleagues, which can hinder
knowledge transfer (Szulanski, 1996; Asp et al., 2021). Remote colleagues may also be perceived as
threats, leading to resistance and fear among employees (Nahapiet and Ghoshal, 1998).

2.2. Challenges in knowledge management

Global software development is a complex process that involves managing and sharing knowledge
across different locations. The challenges of knowledge management and sharing have been acknowl-
edged since the adoption of globally distributed software development (Herbsleb et al., 2001). To
successfully utilize a globally distributed workforce, organizations must carefully consider knowledge-
sharing challenges (Wendling et al., 2013).



Communication challenges arise due to the separation of communication into local and remote
channels. Local communication can be face-to-face, whereas remote communication relies on infor-
mation and communication technology (ICT) systems (Agerfalk et al., 2005). Geographical distance
negatively affects team knowledge sharing, as information exchange during informal local interac-
tions is not distributed to remote team members (Taweel et al., 2009; Asp et al., 2021). Internal
communication is a priority for productivity (Mazzei, 2010), and cultural and language differences
affect communication efficiency (Bolisani et al., 2023; Kalkan, 2008). Face-to-face interaction enables
non-verbal communication, which clarifies communication between colleagues with different cultural
and lingual backgrounds (Klitmgller and Lauring, 2013; Zieba, 2023). Lack of remote communication
can lead to weakened communication within or between teams, which can threaten the benefits of
distributed working models (Herbsleb and Moitra, 2001). Knowing whom to contact and how to reach
certain individuals in time can be difficult, especially for novices (Desouza et al., 2006), leading to
issues with social relationships and mutual trust.

Documentation challenges arise from the need to transform tacit knowledge into explicit knowledge
that can be accessed by other employees of the organization (Almeida and Soares, 2014). Explicit
knowledge can be presented in different kinds of documents through the codification of knowledge
(Gunnlaugsdottir, 2003; Razzaq et al., 2019). Virtual teams are strongly dependent on explicit knowl-
edge (Griffith et al., 2003), and it should be documented and stored where it can be (re)used and
accessed by other employees. The ”people-to-document “ approach enables other employees to search
and retrieve documented, codified knowledge themselves and not rely on the person who originally
stored the information (Hansen et al., 1999). A centralized platform or repository is needed to search,
find, and retrieve knowledge for further use (Almeida and Soares, 2014). A knowledge management
system (KMS) enables the documentation, distribution, and transfer of explicit and tacit knowledge
between employees in different ways (Voelpel et al., 2005; Noe et al., 2003). The ISO 30401:2018 Stan-
dard (International Organization for Standardization, 2018) provides guidelines and best practices for
the establishment, implementation, maintenance, and improvement of a KMS, aiming to enhance
knowledge sharing, collaboration, and organizational performance. The standard focuses on various
aspects of knowledge management, including knowledge creation, capture, storage, transfer, and mea-
surement. It promotes the effective management of intellectual capital and supports organizations in
leveraging their knowledge assets for sustainable success. KMSs provide a way for the organization
to better utilize internal knowledge resources and transfer that into competitive advantage. However,
updating the already existing knowledge can be seen as difficult, and not given high priority by the
organization (Aurum et al., 2008). This can lead to lower quality content and trust issues in the KMS
(Markus, 2001; Andreia de Bem Machado and Lanzalonga, 2022), which can discourage individuals,
teams, or the organization as a whole from sharing knowledge with others.

In summary, it has been noted that knowledge management issues are complex, and causes of
realized problems can often only afterwards be traced back to knowledge management issues Nakash
and Bouhnik (2022). As both knowledge management issues and benefit are indirect and delayed, it has
been shown that knowledge management investments can be overlooked, and difficult to understand
and justify Nakash and Bouhnik (2023); Trkman and Desouza (2012).

2.3. Knowledge sharing practices

A common argument about agile methodologies is that it prohibits documentation. Agile method-
ologies place less emphasis on documentation, but documentation is still created and maintained when
the team sees it as suitable (Dorairaj et al., 2012). Despite this guideline, adopting agile methodologies
can also bring knowledge-sharing benefits to organizations, and thus following agile methodologies are
seen as a known knowledge-sharing practice. In the Manifesto for Agile Software Development, the
importance of interactions and individuals is emphasized (Beck et al., 2001) which would speak in
favor of local teams when it comes to software development. Ryan and O’Connor (2009) found that
social interactions were an excellent way to share tacit knowledge, which in turn positively influences
team performance (cf. e.g., Nonaka and Takeuchi, 1995).



In distributed teams, communication must be done mostly through technological means. One of
these communication channels is audio and video conferencing. Studies have noticed that we prefer
textual communication over audio when we deal with simple, repetitive matters, but are more likely
to have audio involved when we are discussing more complex topics (Niinimaki et al., 2010). However,
using audio or video conferencing tools in one-to-one discussions can be perceived as intrusive, and
thus quite in-efficient unless the case is urgent and necessary to deal between two people.

Another widely used communication channel that has already been used for years is email and
mailing lists. Compared to other means of communication, email has a much more formal appearance
and nature. Email can also be used as a permanent storage location for different documents and
communication (Manteli et al., 2011; Niinimaki et al., 2010).

Tacit knowledge is most likely efficiently gained through experiences (Polanyi, 1966; Sternberg
et al., 2000). These experiences are not easy to gain and thus one of the best ways to do so is to
learn by performing various daily activities (Sternberg et al., 2000). Aurum et al. (2008) detected
that practitioners also recognize the learning-by-doing method as one of the most common sources of
knowledge. As this has been identified as one of the best methods to acquire knowledge (Halil Zaim
and Tarim, 2019), several practices have been invented to replicate this learning by doing. To simulate
learning by doing organizations are encouraging practitioners to seek novel assignments, be mentored
by experienced colleagues, assign specific tasks, and enable job rotation (Sternberg et al., 2000).

Alavi and Leidner (2001) proposed that the application of ICT can create an environment and
infrastructure that contributes to knowledge management by supporting and augmenting a variety
of knowledge processes. The concept of a KMS is widely mentioned in different knowledge-related
studies and is considered a basic tool for organizations to enhance their knowledge management
processes (Alavi and Tiwana, 2002; Aurum et al., 2008; Dingsgyr and Smite, 2013; Dorairaj et al., 2012;
Prikladnicki et al., 2003; Taweel et al., 2009). IT organizations seem to prefer wiki-based knowledge
management systems where knowledge can be stored in an organized way with comprehensive search
capability and document versioning (Dorairaj et al., 2012; Taweel et al., 2009).

Employee turnover is a common challenge that many organizations face especially in the IT sector.
When experienced workers or experts leave the company, they are often replaced by individuals that
have less experience and a lot of knowledge to be acquired especially at the start of the new employment
(Rus and Lindvall, 2002). The start of the new employment very often contains an onboarding process
where the new employee is given the necessary skills and knowledge to be able to become a productive
member of the organization. Documented knowledge, usually in some sort of KMS, is also widely
used and highly beneficial for new employees because they are able to access a lot of information at
once (Dorairaj et al., 2012; Taweel et al., 2009) from a location that is perceived as reliable (Desouza
et al., 2006).

Organizations’ management plays a crucial role in the success of organization-wide knowledge man-
agement practices. Several studies have reported that current knowledge management practices are
not sufficient. Prikladnicki et al. (2003) studied two organizations that were both missing a consistent
and formal knowledge management process causing notable challenges in knowledge sharing. Dingsgyr
et al. (2009) conducted a survey where the current situation of knowledge management was compared
to the targeted future situation and found that practitioners see a lot of room for improvements in
knowledge management practices. Witherspoon et al. (2013) suggested that knowledge sharing should
be built upon attitudes and intentions, rewards, and organizational culture, but these views have also
received criticism (Hau et al., 2013; Bock and Kim, 2002; Seba et al., 2012). Based on Szulanski
(1996), attitudes and intentions toward knowledge sharing can be positively affected by routines and
guidance that lower the perceived difficulty of the knowledge-sharing process. Lowering the perceived
difficulty is key because it has been found that knowledge sharing within organizations is dependent
on individuals’ behaviour (Bock et al., 2005) and their ability to share knowledge (Gressgard, 2015).
Whether it’s a dedicated role in the team responsible for knowledge management or the responsibility
is shared evenly with all the team members to manage their own knowledge, it is pivotal that the
responsibility is clearly stated and understood by all involved (Aurum et al., 2008).



The same social practices promoting local knowledge sharing, like informal discussions with col-
leagues, are the ones that make global knowledge management challenging (Desouza et al., 2006).
Kotlarsky and Oshri (2005) studied if social ties and knowledge sharing in global software devel-
opment teams support collaboration. Social ties referred to trust and rapport whereas knowledge
sharing referred to collective knowledge and transactive memory. Not much attention was paid to the
social aspects of globally distributed collaboration or its influence on coordination when the study was
initially conducted. Most of the existing solutions at the time were technical by nature rather than
social. Researchers claimed that collaboration could be improved in globally distributed software
development teams through knowledge sharing and social ties. They suggested that organizations
should support and help in the creation of social ties between team members distributed globally and
use necessary re-sources to ensure that the human aspects of collaboration are addressed (Kotlarsky
and Oshri, 2005). Globally distributed teams might experience cultural and lingual issues as well as a
lack of trust in the professional qualities of a remote colleague (Asp et al., 2021). These issues can be
addressed by more frequent interactions, like team meetings (Battin et al., 2001). Ebert and De Neve
(2001) suggest that international teams and rotating management responsibilities across remote sites
are other means to build common trust and understanding with colleagues.

In summary, this study addresses the issue of hindering factors in effective knowledge management
and provides recommendations on how to mitigate them in the context of a singular case study
organization. Despite the fact that there are several studies that list such factors (e.g., Sharp, 2003;
Fischer and Otswald, 2001), as well as tangential studies such as the listing of issues in KMSs (Alavi
and Leidner, 1999), the results from a systematic secondary study (Asrar-ul Haq and Anwar, 2016)
indicate that the issues in effective KM are diverse and context-specific. That is, the hindering factors
of KM identified in one context often fail to generalize to other contexts such as different industries,
geographically distributed work, culture, and size of the organization. Arguably, this calls for more
in-depth case studies to understand different contexts before general guidelines can begin to form. In
the next section, we discuss the context of this particular study.

3. Methodology

3.1. Case description

The case company is a large international IT company with a history of transitioning from a
hardware to a software company. The company has an open policy to modern and agile methods,
and most of their teams are geographically distributed. In the summer of 2022, representatives from
the company were contacted regarding a research project on knowledge management, with the goal
of improving the company’s knowledge management practices and culture between cross-functional
teams distributed globally. The organization was chosen due to its size, the geographical distribution
of teams, and willingness to participate in the research endeavor.

To achieve this, a total of 50 employees with a range of experience, position in their team, and
years in the company were interviewed in a total of 22 group interviews. The least number of years
in the company was less than one year, whereas the greatest number of years in the company was
over 25 years. Professional experience in the field ranged from several months to over 30 years and
the positions in the team varied from managers to trainees. 38 participants identified as male and 12
as female, which is a reasonably fair illustration of the ratio between males and females working in
the case company. We interviewed only peers in the same interview. The reason for interviewing very
different employees in terms of years in the company, experience in the field, and position in the team
was to avoid elite bias and gain the most accurate picture of the topic from each of the teams. The
alm was to have three employees from each team in the interviews, but this was not always possible
due to various reasons, and some of the interviews was only held with two interviewees. The approach
was to contact the head of each department for their opinion on the most suitable candidates. No
rewards were promised, and the motivation to participate in the study likely came from a genuine
interest in the topic.
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Figure 1: A summary of the data collection and analysis steps

3.2. Data collection

This study utilized semi-structured interviews with pre-prepared topics of interest, while also
allowing for free discussion and clarification questions. The interview structure was designed based
on a literature review, observations from the case company, and their needs (cf. Appendix A).
The interviews were conducted using Google Meet software, and recorded, and transcribed using
an in-house tool. Four main themes were discussed, covering the company’s knowledge, knowledge
needs, issues with knowledge management, and possible solutions. The interviews were conducted
in September and October 2022, with an average duration of 48 minutes. Each participant was
shown a privacy statement regarding how the data would be analysed, reported, and shared, and that
participant anonymity would be preserved. Participation was based on informed consent, and was
voluntary without any particular incentives besides helping the research endeavor. The interviews
were conducted in a similar fashion to individual interviews, with the exception that the interviewer
ensured that each of the participant was given the opportunity to express their opinions. The goal
of the small group interviews was not to form a consensus within the group, but to provide a more
efficient way of interviewing several participants when compared to individual interviews.

3.3. Data analysis

The interview data was automatically transcribed by a digital assistant. These transcriptions were
then compared to the recordings that were recorded during the interviews. Some adjustments had
to be made to the automatically produced transcriptions from the basis of interview recordings. The
transcriptions were also cleaned based on a clean verbatim transcription style which allows removing
non-speech sounds, repetition of the same word, false starts, etc. This makes the transcribed text
easier and faster to read without compromising the precision or reliability of the transcriptions.

This transcribing process resulted in 114 pages of text. Because of the sensitive nature of the
interviews and the topics discussed, the case company decided that no external tools will be used to
avoid any conflicts in data security. Thus, per their request, the coding and analysis of the interview
data was done manually, within the company’s premises on their servers and network.

This research initially gained its motivation from perceived observations of practical challenges.
We chose to utilize conventional content analysis (Hsieh and Shannon, 2005). Per this method, the
categories and the names of the categories flow from the data instead of being thought of beforehand.
This allows the researcher to have a less biased view of those categories and the names of the categories
and is not limited or influenced by categories that have been provided by possible previous literature
(Hsieh and Shannon, 2005).

The coding process started with the first author reading through the transcripts to achieve a
better overall understanding and to gain impressions. Then the first author carefully studied the
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Figure 2: The five high-level themes of factors hindering effective knowledge management
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Figure 3: Factors hindering effective knowledge management under the theme personal social topics

transcripts iteratively as the coding cycles revealed an increasing number of initial codes. During
this part of the process naming the codes would be in constant development since codes were merged
and renamed based on the transcripts. Nearly 700 knowledge management issues were found in the
transcripts that were then codified into 44 codes, as one of the objectives of the method is to formulate
a higher-level understanding of the phenomenon studied. These 44 codes represented the hindering
factors in knowledge management within and between teams in the context of software development
(RQ1). These 44 codes were then grouped into 5 themes based on their estimated origin, and to give
clarity to the results. Finally, these 44 codes were grouped into five categories from which the five
recommendations were drawn (RQ2). The whole analysis was performed solely by the first author,
and merely supervised by the second author. Fig. 1 summarizes the data collection and analysis steps.

4. Results

4.1. Overview

Fig. 2 summarizes the findings on the themes hindering effective knowledge management. Some
themes can have a negative impact on knowledge sharing and management in an organization. Other
themes, although positive in nature, can also negatively affect knowledge sharing and management
due to insufficient resources, lack of attention, or insufficient presence. In the case organization, some
themes have been recognized, and measures have been taken to address them, but the results have
not met the expectations. The next sections provide details and quotations about the themes.

4.2. Theme #1: Personal social topics

The factors belonging to this theme are summarized in Fig. 3. A theme in this group was time
and effort used in relation to knowledge management. The majority of the interviewees expressed
that they value their time highly and thus choose their tasks based on what is a good use of their
time and is certain effort worth the time invested in it. It was recognized that sharing knowledge



quite often means documenting it somehow and then sharing it with others. However, transferring
knowledge into documents that others can find and understand was seen as burdensome because it
requires unnecessary effort from both the owner and the receiver of knowledge.

Time and effort: “Sometimes the data needs to be put in a document and this takes
time and effort from both sides.”

It was assumed before the interviews that documenting knowledge would be seen as ‘too much
effort’, but it was evident that also finding that knowledge was time consuming in many instances.

Some interviewees valued their time so highly that they did not see the purpose to participate in
knowledge sharing if it was not a part of their job description.

Issues in sharing: “Nobody wants to use their time on that [knowledge management] if
that’s mot their job.”

Another common theme mentioned in multiple interviews was the fact that lot of information is
not documented for number of reasons. Interviewees were often asked about tacit knowledge and how
it is intended to be collected, transferred, stored, and retrieved. Common view to this is that tacit
knowledge is not documented because it is hard or impossible to do so. However, this was not seen
as the primary reason why tacit knowledge is not consistently documented in the case organization.
Talking about sharing knowledge in general within the organization, it was highlighted that employees
might not know what kind of information or knowledge they are expected to capture, store, and share.

Information not documented: “Today I have to search in [different tools], wherever
and it takes hours to find the correct information.”

Information not documented: “People need to understand, depending on their job,
what information they are expected to capture and where they should feed the information.”

Codifying process also identified issues with sharing when it comes to individuals. This is closely
related to individual behavior where knowledge is kept from others for one reason or another. Most
often this was not seen as intentional withholding of knowledge but rather as lack of motivation to
be active about sharing knowledge. It was recognized that a lot of information is attainable and
acquirable all the time, but the process of sharing that acquired knowledge is faulty. Couple of the
teams felt like teams have developed a habit where knowledge is not openly shared without a reason.
This was explained by the fact that it would be very wearying to share everything or to know all the
people to share with.

Issues in sharing:  “This company [is] only sharing information when it’s needed or
requested.”

Duplication of information was also mentioned multiple times. Same information is stored to
different locations and then possibly updated in different instances and times, which causes a lot of
confusion. Finding the correct information seemed to be a major challenge for many.

Duplication: “/The information is] somewhere and the challenge is to know where it is.
We have several sources of information on the same topic.”

Duplicating the information is due to a lack of knowledge on where to store which information, but
also due to access issues and usability of tools. Different stakeholders use different tools for different
purposes and want to have information relevant to them in the tools they use, which automatically
causes duplication.

Sometimes the issue is that with all the accumulating information spread across different tools and
colleagues’ minds, there’s an overflow of information. There are so many sources where knowledge
can be gained that it turns extremely difficult to know which source and which piece of information
is really relevant to a single individual.



Information overflow: “For me it’s maybe too much information and finding what kind
of information is valuable for me.”

When it comes to people’s intentions to act, personal motivation and willingness to play a role.
The reason for contacting a colleague rather than looking the information from available databases
was asked in several interviews. Most of the time the interviewees saw that asking a colleague is faster
and more efficient, but one participant went a bit deeper with the question and thought that plain

laziness could be the underlying reason why colleagues get contacted more often than they maybe
should.

Laziness: “Sometimes it’s about people really not knowing where to go and asking sin-
cerely and sometimes people are just lazy and prefer contacting people for direct answers.”

Improving knowledge management and sharing within the organization seemed to be a common
view among interviewees, but some concerns were raised when it comes to motivating colleagues to
actively participate in the change. Some issues were seen in the current way of communicating and
willingness to support change and addressing these motivational issues were seen as key objectives.

Lack of motivation: “The will of changing things and the will of better communicating,
not just through digital platforms, are prerequisites for me in order for the change to work
in the future.”

Lack of motivation: “The question is how we could get the people to support this
initiative of having better sharing and having common rules and having common ways of
working.”

The case organization has undergone some major changes in the past decade and that still affects
the way of working and doing things. Some are still finding the older ways of working better whereas
others prefer the new ways, which can create arguments and motivational issues between teams and
colleagues. One participant noted how this is poor from a motivational point of view.

Lack of motivation: “Especially from the motivational point of view, this is pure horror
to cook those old things, old files rather than doing the things which are our future.”

Regarding tacit knowledge, the interviewees recognized the importance of such knowledge but felt
like the perceived importance of tacit knowledge does not match the actual efforts to benefit from
such knowledge.

Issues with tacit knowledge: “In many cases [tacit knowledge] is more important than
the official information. It’s a big challenge to not miss this valuable information.”

Lack of confidence was mentioned by a few individuals when asked about factors affecting knowl-
edge sharing and management negatively. Sometimes this has to do with not knowing how to do
something, but more often not knowing if something is allowed. Distributed software development is
dependent on different teams and stakeholders working together, and very often some of the work is
done outside of the organization by third parties like suppliers. Although collaboration is promoted,
encouraged, and often necessary, some things have to keep within the organization for various reasons.
Making a confident decision on whether something can be shared at any given time or not seems to
cause issues in knowledge sharing.

Lack of confidence: “People are sometimes afraid that we share externally some infor-
mation that we should not share because is not ready or because it’s purely internal. People
should also be more confident.”

Lack of confidence: “Sometimes I feel that people are a bit scared of doing things.”
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Figure 4: Factors hindering effective knowledge management under the theme organizational social topics

Related to confidence, familiarity with the tools in place was also identified in the coding process.
As mentioned earlier, changes in the organization may introduce the introduction of new tools. Fa-
miliarizing on how to use any new tools can be difficult with limited time on hand, and this is why
even the tools implemented long time ago can cause challenges for employees who are not regularly
using them. One interviewee admitted that even though some tools have been used for years, they
are so complex that one does not have enough time to thoroughly learn to use those tools.

Employees not working at the organization’s main sites used common tools so rarely that they tend
to forget how to use them and instead come up with ways to collaborate that might be unofficial. This
increases the amount of work colleagues at the main sites have to do when handling these unofficial
requests and communication attempts.

Lack of familiarity with tools: “People [in remote sites established as first contact
points for customers at those locations] are not regularly using our tools, our databases,
our information pages and those kinds of things and so they are basically forgetting how
to use the things and they are often starting as a newcomer even when they have been in
the company for years.”

In summary, personal social topics represented the themes that are dependent on an individual’s
actions, capabilities, motivation, and feelings on knowledge sharing and management. Personal social
topics were mentioned by every team across the organization when asked about factors that are or
could be hindering knowledge sharing and efficient management within the organization.

4.8. Theme #2: organizational social topics

The factors belonging to this theme are summarized in Fig. 4. A commonly mentioned theme
on organizational social topics was the lack of governance, guidance, and rules related to knowledge
management. The size of the organization dictates that rules need to be agreed on to enable successful
business activities. This also applies to knowledge management. It was acknowledged that there are
some guidelines and rules related to information management, but they were not commonly followed
or even recognized by different team members. A need for overarching guidelines and governance to
unite teams and team members with knowledge management was often asked for in the interviews.

Governance, guidance and rules: “What we lack are some recommendations about
how we should handle each type of data to have something homogeneous between teams and
have similar ways of working and have some rules because today anyone is allowed to do
whatever they want.”

Changes in the business as well as in the technologies and tools have made it more difficult to set
up binding rules. A constantly evolving landscape demands dynamic solutions that can be adapted
to changes. With the rapid pace of changes, it has been challenging to keep rules and guidelines up
to date throughout the organization and some of this lack of governance has been intentionally done
to give more freedom and agency to employees to define new guidelines and rules. The challenge in
this method is that everyone has come up with rules of their own and there has been little success in
uniting these rules and guidelines over one governance.
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Governance, guidance and rules: “We really didn’t have any training how to do so,
and now people are just making up the rules as they go.”

In some modern organizations, there are data owners or data custodians whose job is to look after
the data possessed by the organization. In some organizations these responsibilities are embedded into
job descriptions of people that deal with other responsibilities as well. Sometimes the responsibility
for data, information, and knowledge that an organization possesses is unclear and falls unto those
that are willing to put in the extra effort to act as data custodians.

Ownership and responsibility: “We are still struggling a little bit in making it clear
that it’s not the tool that dictates the ownership of data but really the teams.”

Every organization has its own culture and habits which can only be learned in practice. Organi-
zational culture has a strong influence on knowledge sharing behavior as well as managing knowledge.
Participants felt like some of the habits teams have developed are going against the nature of knowl-
edge sharing. For example, knowledge is rarely freely shared, but only in cases it is seen as absolutely
necessary.

Culture and habits: “I’d say, it’s not shared at all or in very few cases and very specific
cases.”

On the other hand, habits often sprout from a prevalent culture that has been molded through the
years. The dynamic working environment and software development in general encourage changes and
improvements and these influence the organizational culture. However, effects in organizational culture
have been more ad hoc rather than systematic when it comes to intelligence culture. Intelligence
culture promotes the capabilities and abilities to acquire, share, and benefit from possessed intelligence.
A notable number of participants expressed their desire to promote an intelligence culture where
reacting to market changes, competition’s new features, and customer preferences would be rapid and
knowledge-based. However, one participant speculated that maybe the value of intelligence culture is
not yet fully recognized in the organization.

Culture and habits: “At the end of the day, I'm pretty much convinced that this is
primarily a cultural problem that we are lacking the intelligence culture. We are not used
to do that kind of work, we don’t maybe think that it’s important, we haven’t built that kind
of work in the job descriptions and so on.”

Asking others for information and knowledge is common in knowledge-intensive fields. Under-
standably some knowledge is only available by asking the experts but asking your colleague for cer-
tain information can often turn into a habit. Constantly contacting someone instead of getting the
information for example from a public database or company wiki page might take less time from the
one asking, but it does take extra time from the one answering these requests and questions. Several
participants acknowledged that too often colleagues are asked about things that are easily available
and documented in a database or wiki page etc. The easiest explanation for this would be that asking
others for knowledge saves time and effort and that’s why one does so.

Asking others: “That’s probably because people know that I'm the key contact person
for [a certain tool] so it’s easy to get the answer quick.”

However, when most employees prefer to contact colleagues directly when looking for information,
it becomes increasingly difficult for newcomers and part-time workers to find the information they are
looking for. When sharing knowledge is just between people, one is required to know enough people
to find the answers needed, which would require a common way of working to ensure everyone has
the support they need for knowledge sharing.
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Communication plays a crucial role in sharing knowledge. A lot of situations re-quire instant
action to inform appropriate stakeholders, when documenting the information to public sources is
not enough. Last-minute changes, crises, tight schedules, or changes in the teams could be instances
where information needs to be conveyed effectively to all appropriate stakeholders through direct
communication channels. A lot of information was seen to be communicated unofficially which means
that being out of the office, or being at the wrong coffee table or wrong part of the office could mean
that one misses critical information.

Multiple participants raised a worry about internal communication. They stated that because
of the spread-out nature and size of the company, many important pieces of information are not
communicated officially internally and the only option to acquire that information is to be at the right
discussions with the right people at the right time, which is in no measure effective or reasonable.

Communication: “The way we get information and communicate is crucial and we are
not yet doing it completely. There are many things to consider. There is the repository
and the documentation that is produced in the context of the project. Then there is internal
communication we need to do further.”

Sharing knowledge through direct interactions can be easier than documenting it. When interact-
ing with someone in person, it is possible to tailor the conversation to their specific needs. However,
documented information can be accessed by colleagues and teams from different functions, who may
not share the same level of understanding about the topic. This can make knowledge management
challenging. One obstacle to effective knowledge management is understanding the purpose of docu-
menting each piece of information. It is important to consider who might need the document, what
their level of knowledge is, and how best to explain the information. In software development, multiple
functions with different areas of expertise work together, which makes it crucial to understand the
purpose and audience of each document.

Purpose of documentation: “And this is now the learning curve also for us, and we
need to [...] understand that this is not only for us. This is not only, let’s say, an R&D
document, it is also a document that is more widely available inside our company.”

Many international companies have some kind of issues related to differences in language. Internal
vocabulary within the company was seen as a challenge. Even if the organization’s official language is
English, people tend to name products, projects, services, technologies differently — especially when
using a language that is not their native language. Sometimes using the wrong keyword to search for
information might be the reason why no information is found on that specific topic.

Language and vocabulary: “The same thing can be named in several ways and when
you’re trying to search for something you have to imagine how someone else could have
named it.”

In knowledge management, it might be intuitive to focus on the one producing, sharing, and
transferring knowledge. On the other side of knowledge management is the other person searching,
receiving, and using the knowledge provided by someone else. Providing training that considers both
sides of knowledge management is something that the participants thought that was missing from all
of the employees, especially the newcomers.

Training: “I have not seen training about data and information management, data
sharing, good practices, or guidelines. It goes both ways; it goes from the people that look
for data as well as the people who make this data available.”

Knowledge management is not something one individual or even a group of individuals can effec-
tively promote in a large organization, but it requires a strong commitment from the management.
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Figure 5: Factors hindering effective knowledge management under the theme technical topics

Lack of support from the management level often causes poor individual efforts to improve the situa-
tion. Few managers stated that the organization has all the needed capabilities to improve knowledge
management but is missing a concrete plan on how to do so and the driving force from management.

Management issues: “Actually, I don’t see it difficult to gather that information but
structuring and keeping it up to date all the time would be difficult. There could be a way to
organize that information, but I don’t have an idea of how this could be done in practice.”

Some participants were worrying about the experience for newcomers. Whenever a newcomer starts
working, there is a large amount of information to be absorbed to handle daily tasks, and knowledge
management might not be the first thing priority when trying to grasp new responsibilities. Few of the
participants stated that providing an induction to newcomers where knowledge management-related
issues would be addressed is necessary.

New employees: “We are so busy with what we do that whenever newcomer comes in
[-..] we don’t start the introduction in the organization by telling how to use the tools.”

On top of working in globally distributed teams and organization, the COVID-19 pandemic caused
a massive increase in remote working. Similar to working in different countries, working remotely can
cause issues in communication and knowledge sharing.

In summary, organizational social topics were the most visible in collaborative organizational
settings where multiple individuals are involved. These themes were more affected by the actions and
decisions of multiple individuals rather than one single individual as could be the case with personal
social topics.

4.4. Theme #3: technical topics

The factors belonging to this theme are summarized in Fig. 5. Tool related issues were frequent
among all the themes presented in Fig. 2. Even though the need for multiple tools was acknowledged
widely among participants, many felt that having so many tools distracts knowledge sharing.

Tool related issues: “We have so many tools and as said you don’t know which tool the
team is using. There’s no way of using any kind of search capabilities because you don’t
know the tool.”

Others argued that correct tools are in place for successful performance, but the issue is the synchro-
nization between the tools. Having important information in several tools that do not communicate
together requires lot of manual work.

Tool related issues: “I think we have all relevant components but they are not in sync.
We are missing a lot of data due to that. The information is really scattered everywhere.
We cannot base our decisions on historical data and there’s absolutely no sync between the
tools.”

However, despite having multiple tools for knowledge management, they do not always fit a certain
purpose or task. Thus, existing tools need to be used creatively and to the best of their capabilities.
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Sometimes this causes issues because using tools for what they are not meant to be used will eventually
result in problems like poor structure of information or validity of information.

Several factors might restrict access that individual employee has to different tools. When asked
about accessing relevant information the interviewer was reminded that all data cannot be accessible to
everyone. Some information is classified as confidential or to be seen only by certain teams or project
members which causes restrictions on access rights. Other access restrictions are due to budgetary
reasons; every license to access certain tools costs money and thus access is only given to those who
have an absolute need to access information in that tool regularly. Sometimes getting access simply
takes some time or access rights are not requested immediately for newcomers. It is also possible
that the creator of documents restricts the availability of them either on purpose or by accident. One
participant noted that especially as a newcomer it seems to be more difficult to access documents
created by someone else than some general company documents.

Access issues: “I think there’s an assumption in your question that is not validated yet
and it’s that all the data is accessible by everyone for any kind of purpose, and this is not
the case.”

Access issues: “Something that I have experienced during the past few months is that I
don’t have access to certain tools or even to certain [internal wiki] pages.”

Organizations often work with customers, suppliers, and other third parties regularly and need
effective ways to collaborate and cooperate with those stakeholders. Having a robust system to
collaborate and communicate with external stakeholders can be a challenge because all parties have
their demands and requests. Sharing information with these parties can be difficult, especially if the
shared information is classified or for certain eyes only.

Automation in knowledge management is not simple or easy, but the lack of automation forces
organizations to invest in people who manually provide reports and analysis for decision-makers, which
takes time and money. Creating these supportive materials for decision-making is no longer a question
of ‘should we’ but a question of ‘how’.

Lack of automation: “FEverything now is based on us asking and being active. It’s very
much like manual or human work we need to do.”

The quest of finding information from available sources and tools requires the use of the search
functionalities provided. The issue with these functionalities is that finding specific information can
be challenging for several reasons. Using the wrong wording, searching from the wrong tool, using
the functionality wrong, not using search filters, or searching for information that is restricted can all
be reasons why finding the correct information can seem to be impossible. Participants gave a few
examples of this frustration. If one seeks information from an internal tool that is restricted, it will
not even turn up in the search, leaving the person to think that the document does not exist when it’s
only restricted for the time being. Another example is that one is not sure for which tool information
should be searched and because there’s no search engine that would search from all the tools, one
must manually go through all the possible options. Wrong wording was briefly discussed earlier, but
even with the correct keywords one might find tens of thousands of results only to be confused about
the correct in-formation.

Ineffective search functionalities: “You’ll have 16,000 search results, but you don’t
find what you need because there’s no answer related to the thing you are looking for.”

In summary, globally distributed software development requires extensive knowledge sharing and
effective communication that has to be completed through different tools because face to face inter-
actions is limited. This dependency and importance of tools is reflected in the number of concerns
directed to tool related issues. First, large organization has a vast variety of tasks, teams, and respon-
sibilities, which require a variety of tools to be in place.
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Figure 6: Factors hindering effective knowledge management under the theme environmental topics

4.5. Theme #4: environmental topics

The factors belonging to this theme are summarized in Fig. 6. In the case organization, distributed
teams and regions around the world were working together to plan, produce, sell, and maintain software
products and services. They communicate and collaborate daily in different ways and settings. Based
on the interviews, the biggest challenge with working remotely with colleagues is the fact that casual
information sharing and brainstorming during coffee breaks and hallway conversations are almost
non-existent.

Geographically distributed teams: “I think this is the throwback of working remotely,
these casual conversations and brainstorming does not exist.”

When a team or a site has to work remotely with others, it is easier to come up with own ways
of working and stop sharing knowledge that feel small or insignificant. This creates a snowball effect
where these teams and sites develop a self-sufficient way of working where others are not necessarily
needed. This directly affects knowledge sharing and cross-team collaboration.

Geographically distributed teams: “Those are somehow by default quite self-sufficient,
and this is a bit of creating a set-up where we have many different islands [...] kinds of
teams that are at least a little bit in isolation from other teams.”

Working with different customers and stakeholders sometimes causes restrictions on the informa-
tion that is passed around. The security and sensitivity of documents and information need to be
taken seriously from both sides of the interaction. In particular cases, access to certain information
needs to be restricted, information transfer needs to be encrypted, and communication needs to be
secured. These restrictions cause additional work, but also pose requirements to the tools being used
and the way of working.

Security and sensitivity of information: “We have a lot of sensitive information
that we cannot put everywhere [...] this is very complex.”

Security and sensitivity of information: “Then of course, there are some sensitive
data, also, nationally sensitive or atomized information, which is secret and thus handled
in a different way. There, of course, the information is much more restricted.”

Related to the sensitivity of information, there are legal and requlatory demands, like compliance
rules, that need to be obeyed in everything — including knowledge management. For example, some
product information cannot be shared across country borders, or certain customers want to limit access
to a minimum when it comes to solution integration or implementation to their current systems. Also,
sharing confidential information about competitors or their products and services, even if attained
by accident from competitors, can be seen as corporate espionage and thus break compliance rules.
Breaking these rules or legal regulations can cause heavy punishments for the organization. These
cause hindering factors to knowledge sharing and management and might motivate individuals to keep
information to themselves rather than sharing it, because they are not sure if it can be shared or not.

Compliance, legal and regulatory demands: “We have very limited access to only
certain people, in order not to breach the confidentiality obligations.”
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Compliance, legal and regulatory demands: “As we know there are sometimes
requlatory and legal reasons why some things just can’t be shared.”

Software projects have been common in the past years where software is designed to fit set re-
quirements from the customer and then modified and maintained according to customer preferences.
Nowadays, however, the project-based approach is challenged by the product-based approach. The
product-based approach means that software development is focused on developing the product ac-
cording to the markets, not just individual customers. This is a more permanent way of thinking
about products and services because software is not developed to match clients’ needs but to match
the market domain’s needs. This enables a one-fit-for-all approach and changes are initiated from
market and domain changes rather than the client’s request. However, the case organization is still
in the middle of a transformation coming from a project-based organization to a product-based orga-
nization, which causes issues with knowledge management and sharing. Clarifying the approach was
seen as essential for the future success of the organization.

Technology, markets, and software development is changing fast, and organizations are doing their
best to stay up to date. A larger organization often means slower processes. Participants agreed that
many things could be more up-to-date, but at the same time, several participants stated that it is
nearly impossible to stay up-to-date in all domains. Some even claimed that staying up-to-date in all
domains is not necessary but couldn’t really define the domains where being updated would be most
important.

The complexity of the organization was also seen as a discouraging factor in knowledge manage-
ment. This view would be understandable if this idea comes only from newcomers who haven’t had
enough time to get acquainted with the organization and teams. However, a participant who has been
working in the organization for years said that one of the issues with knowledge management is the
fact that complex organization causes confusion on who has what information and what should be
shared with whom.

Organizational complexity: “So, the setup is quite complex. And this is making this
data management a complex exercise because there’s no clear consolidation point and not
always clear roles who is providing the needed information.”

The case organization has been operational for a considerable amount of time and has collected
data and information during the years. One of the issues for knowledge management is the question
on what to do with the historical data. It is hard to define how long documents should be updated or
maintained, when they should be moved into archives, and where they should be stored in case they
are needed somewhere in the future. Few of the participants noted that historical data cannot be just
deleted but needs to be stored somewhere. However, historical data would have to be separated from
the data that is currently up to date and does not pop up so easily in searches. This issue is still
under process and causes issues in decision-making.

In summary, the organizational environment is something quite static and challenging to change.
These topics related to organizational environment share similar attributes where they are relatively
static themes that are challenging to change. The nature of these topics means that changing these
situations directly is likely not an option but rather having workarounds to ease knowledge manage-
ment.

4.6. Theme #5: interrelated social and technical topics

The factors belonging to this theme are summarized in Fig. 7. One of the major issues with
knowing the location of the information is effective informing. One participant expressed frustration
on how information is stored somewhere. New employees store information in new places, new tools
are being introduced with new needs and procedures, and different colleagues store information about
products and services in different locations. These locations are not effectively communicated, so it
is up to the seeker to find information.
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Figure 7: Factors hindering effective knowledge management under the theme interrelated social and technical topics

Location of information: “The problem with this is that we have [internal wiki] pages
that are not communicated, the links are not being shared.”

Almost all of the participants answered that information status is a topic that crosses their minds
regularly when dealing with knowledge and information. Participants had difficulties in identifying
which information is the most recent and up-to-date which forces them to track down a colleague that
might know something about it.

Information status issues: “Right now, this information is spread in different places
and it’s extremely difficult to know where the information is, where the accurate informa-
tion is, and be sure that it’s up to date. Typically, we can find something in a collaboration
tool. It’s fine but we don’t know if it’s the last information if it’s the reference information,
if it’s working information... sometimes we are totally lost.”

Information status issues: “It is very hard to understand is this really the latest version
is this really the latest place and there’s no kind of or not easy way how to recapture and
basically find out. ”

This also has a lot to do with the choices practitioners are making with their knowledge and
possessed information. Some see documentation as a waste of time, because it becomes historical
data instantly, whereas some others will stick to old information out of a habit or because they don’t
know where to find the latest information or care to request that information when it’s needed.

Information status issues:
moment they are written.”

“I don’t believe in documents because they are outdated the

Information status issues: “Okay, what is the latest document? I have one stored on
my hard disk. I'm using that one. I know it’s from 2018, but is this really the latest one? I
don’t know. If you ask me where to find the newest template for NDA, I don’t know. Who
has stored it? Is it somewhere? Yes. But I don’t know where to search from.”

The possibility to store similar information to multiple different tools and the ability to choose
freely which tool to use and when has results in scattered information. When asked about the reason,
introduction of new tools and a lack of global overarching vision seemed to be the main causes of
fragmented information.

When knowledge is shared in person, it can be considered quite informal. When knowledge is
conveyed through a document that can be read at any given time, it requires some kind of format.
When asked about hindering factors related to knowledge management, information structure came
up multiple times. Participants explained that documentation must have some kind of structure so
that it would be understandable to the reader and the information would be compatible with other
sources. Having no structure means that everyone stores and shares information how they like and
that causes difficulties. One of the potential reasons for not having a solid structure for storing and
sharing information is the fact that information rarely stays static.
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Information structure related issues: “I agree that information exists, but it’s gath-
ered and presented in different ways. For this reason, it’s challenging to compare the
info because it’s not stored/structured in a similar way. Not sure if the information is
compatible because different sources present the facts differently.”

An email has proven effective for communication regardless of time and location. A lot of in-
formation is shared via emails daily as it is an effective tool to communicate both internally and
externally. Despite the undeniable benefits, many participants mentioned email hindering knowledge
management. One participant described how emailing can be used for the wrong purposes, which
would later cause issues in finding information.

The use of email: “I think the email is quite useful for technical discussions of things
like that. But when they are used for decision making while decisions should be made on
more as a stable environment.”

When asked for a reason why email is sometimes used too much and on the wrong things, answers
were quite similar. Emailing is a faster option than other alternatives or there is no other alternative.

The use of email: “Sending emails takes a few seconds whereas putting files into [a
shared location] and asking the customer to download them from there takes a lot more
time.”

The use of email:  “It’s easy to ask it through the email or in the chat [...] but for
example [...] the messages are stored there for a couple of months so not forever. Then it’s
lost. When looking at the history of what has been done and what’s the current status and
then we are trying to see the information from the chat and it’s not visible to everyone, it
might not be found anymore or in the emails and that’s a problem.”

Digital transformation in recent decades has changed the way technology is used, the way work is
done, and the purpose of employees. Understandably these changes also affect knowledge management
on many levels. New tools to be used and new ways of working to be familiarized is something that
participants felt like would affect the way knowledge management is both perceived and promoted
because it gives an opportunity to get rid of the old habits.

Another factor that discourages employees to share knowledge with their colleagues is poor visibility
to other teams. Teams around software development need to work together tightly and be able to
collaborate. This can become challenging with remote teams if there is no clear visibility between the
teams and functions.

Some participants expressed that documentation in part is useless. They were worried if certain
reports and documents are even read by anyone even though they have to be produced for standard-
ization purposes. Having the right form of documentation can be useful in instances like these and
promote better knowledge management in a long run.

Forms of documentation: “I’d have it properly written down because of this broken
telephone tendency. There are a lot of people who have the need to have written documen-
tation of the information that they need.”

A few people found current labeling tendencies within the organization poor and thus also discour-
aging from a knowledge-sharing point of view. Labeling or tagging documents and information would
help in narrowing down searches, creating a structure for documents, and classifying the importance
of documents easily.

In recent years, alongside email, chat services have gained significant popularity. Chat functionality
serves as a valuable tool for swift messaging and communication. However, akin to the concerns raised
regarding email usage, some participants expressed apprehensions about the potential misuse of chat
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platforms and the consequent loss of information. Retrieving past discussions in chat settings poses
challenges due to inherent difficulties in search capabilities, and messages may be subject to deletion
after a certain time period. The presence of multiple chat tools further compounds the issue, as
important information is frequently lost within various chat platforms, resulting in wasted time when
attempting to locate past conversations that later prove essential.

In summary, interrelated social and technical topics illustrated themes where both technology and
humans have a distinct effect on the topic. The location of information is dependent on both the
technical capabilities of tools and human action. The technical side might cause restrictions on what
kind of information can be stored where and when, whereas practitioners can decide which tool to use
when storing and sharing their knowledge.

5. Discussion

5.1. Theoretical implications

The findings of this study suggest that the importance of knowledge management is recognized
widely across functions, but that recognition rarely turns into actual actions to improve knowledge
management. It was discovered that personal social topics, organizational social topics, technical
topics, environmental topics, and interrelated technical and social topics are hindering knowledge
management improvement initiatives and actions. Solving these concerns would be crucial for the
case organization to enable efficient improvements related to knowledge management and increase
employees’ motivation to participate and promote actions to improve organizational knowledge man-
agement.

The findings of this study indicate that managers and practitioners alike recognize the importance
of knowledge management, knowledge sharing, and knowledge itself. This supports multiple studies
conducted during the years (Aurum et al., 2008; Rus and Lindvall, 2002; Ryan and O’Connor, 2009,
2013). Even though the participants admitted that knowledge management and sharing are important
for them and for the organization, they also agreed that this perceived importance is not sufficiently
reflected in the organization nor in the everyday activities of an employee. Despite considering knowl-
edge sharing and management important, participants admitted that sharing, finding, and managing
knowledge rarely match their perception of the importance of the matter. This aligns with the study
conducted by Aurum et al. (2008) except their statement was focused on the organization’s passivity
whereas this study focuses more on the individual’s passivity in knowledge sharing and management.

Prior literature suggests that globalization in the IT sector has enabled offshore arrangements and
partnerships with countries where the cost of labor is lower, which could in turn make employees
withhold important knowledge on purpose as a way to ensure their employment (Ebert and De Neve,
2001; Herbsleb and Moitra, 2001). Results of this study do not support this claim, as participants
indicated their sincere willingness to share knowledge with their colleagues and did not express worry
about losing their position or employment.

As noted earlier, knowledge plays a crucial part in the success of any IT company and is very
highly valued. Value brings along responsibility which was indicated to be one of the main factors
why knowledge sharing, and knowledge management are not as efficient as they could be. Wegner
(1987) noted that when an organization does not have clear responsibilities, the chance of losing
important information is significantly higher. The results from this study would seem to support this
idea.

Multiple studies have shown that keeping a wide personal network, preferring social interactions,
and locating colleagues with possessed knowledge is an effective ways to share tacit knowledge (Aurum
et al., 2008; Bock et al., 2005; Ryan and O’Connor, 2009), and thus managers should support the
development of those relationships between colleagues and teams. However, participants indicated
that sometimes this kind of approach to knowledge sharing and acquiring could be causing issues
in a globally distributed setting. Having colleagues around the world means that personal social
interactions are rare in person and mostly happen via phone calls or video meetings which don’t
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compare to in-person meetings. Sometimes a colleague is not available for a call or meeting when
information is needed as soon as possible, and this can happen often in software development projects.
It would be important to have other means to gain information when that is not dependent on one
individual or even a team. Only resorting to personal connections can discourage sharing and acquiring
information to and from digital tools made for that exact purpose. Some participants admitted that
asking their network for information is usually their go-to strategy and that is why they are not that
familiar with the tools that store the very same information they are looking for. A better balance
between these two sides was hoped for in the interviews.

The size of the organization can hamper any changes planned for knowledge management. Research
suggests that as an organization grows, it develops formal systems, structures, and norms that slow its
capacity to recognize changing conditions and react to them efficiently (Leiblein and Madsen, 2009).
This study supports the idea of losing the ability to make quick adjustments to respond to shifting
environmental factors when an organization grows. Participants admitted that the size and complexity
of the organization make it harder to perform changes that require a lot of time and attention. A way
to succeed in an effort to change the way knowledge management is handled is to have that initiative
led by top management which can provide necessary resources. Although the size of the company can
break down interpersonal relationships and communication (Serenko et al., 2007; Foress and Camison,
2016), creating a sustainable structure to promote knowledge management is a possibility when it is
based on the organization’s values and norms.

5.2. Practical implications

We provide five recommendations drawn from the interviews. These recommendations support
the ongoing initiatives improving knowledge management in the organization by covering the main
hindering factors not yet covered. These recommendations aim at transforming employees’ interest
and perceived feelings of importance towards knowledge into concrete actions. Fig. 8 summarizes
the recommendations and illustrates from which hindering factors the recommendations were inferred
from. Despite the structure of the figure, there is a level of overlap between the factors, and despite
that the figure infers that one factor only contributes to one recommendation, the abstracted nature
of the factors and recommendations effectively means that the connections are not as clear-cut. The
recommendations are shortly discussed below.

Participants agreed that there is little material on knowledge management available within the
organization and finding a way to access and acquire necessary knowledge can be overwhelming,
especially for newcomers. One participant had started in the organization a couple of months ago
and was still wondering where to find certain key information and how to use some of the tools that
possess documentation. Instead of having an introduction to the topic, this new employee had to ask
around, email unknown colleagues, and spend hours with different tools containing some knowledge.
An organization-wide induction plan would not only give the opportunity to inform newcomers about
knowledge management practices and culture, but it would also unify the way the employees work
with knowledge and the tools dedicated to supporting knowledge management. The details of such
a plan are highly context-dependent. Findings along similar lines have been presented in, e.g., Singh
et al. (2021) and Nakash and Bouhnik (2023).

Newcomers are not the only employees who struggle with sharing and acquiring knowledge on
a daily basis. More experienced employees have old habits that might complicate knowledge man-
agement and wider networks within the organization which could mean that they manage and share
knowledge only within their social circle or personal network. Participants felt like the reason for this
kind of behavior most likely is the fact that no training has been provided on knowledge management
topics. When there are no guidelines, resourceful people come up with their own way of doing things.
When multiple employees around the globe come up with their own way of documenting, sharing,
and acquiring knowledge the outcome can be complex. Providing training on how knowledge should
be documented, shared, acquired, and maintained would help in simplifying knowledge management
within the organization. Training should consider not only the donor and owner of knowledge but the
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Figure 8: Five recommendations (top) drawn from the 44 knowledge management hindering factors identified
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receiver and searcher of knowledge as well. The training could instruct how to use available tools for
knowledge management, how knowledge should be documented, how different sources of information
could be bookmarked or flagged, and how information should be searched. This kind of training would
have similar benefits to the induction plan but would be directed to all employees. Abubakar et al.
(2019) have presented similar findings.

An organization’s culture strongly defines the way work is done and what is considered important.
Participants expressed that the current culture does not support knowledge sharing as well as it could.
It was indicated that intelligence culture, in which knowledge and benefiting from knowledge are in
the middle of, was still lacking. Some participants suspected that intelligence culture is not seen
as very important yet because it has not been actively promoted, it has not been included in job
descriptions, and employees are not used to doing that kind of work. It was claimed that most of the
employees don’t fully understand the importance of knowledge and intelligence and that is reflected
in the current situation and culture. Basing the culture around knowledge would automatize some
knowledge-sharing, acquiring, and management practices. The successful cultural change would affect
employees’ motivation and capabilities to draw more value from available knowledge. Similar findings
have also been reported previously (Butt et al., 2019; Kalkan, 2008).

This study showed that there were several issues with knowledge sharing when it comes to docu-
menting knowledge. Participants acknowledged how difficult it was to know which document contains
valid information, where certain documents can be found, and if certain documents can be compared
because they are presented in various ways. Multiple locations of information, spread out knowledge,
document life-cycle management, and access issues were all mentioned by participants when asked
about issues with knowledge sharing. The overarching issue seemed to be the lack of common guide-
lines that would guide the donor of knowledge as well as the receiver of knowledge. Guidelines for
documentation could consider how often certain documents need to be checked and updated, what is
the appropriate location to store certain documents, who is entitled to have access to certain docu-
ments, and how knowledge should be presented and structured. These guidelines could be included
in training materials and induction plans as they would form the base for the other recommendations
discussed. These findings support the insights provided by Almeida and Soares (2014).

Trying to find a certain document out of the tens of thousands stored in the database might
seem like an impossible task sometimes. Participants recalled how they were searching for a certain
document with the correct keyword and the search engine offered over 16,000 search results. This
complexity takes unnecessary time and effort from employees, which causes many employees to aban-
don any technical tools and prefer contacting their colleagues directly, taking their time on the matter.
A participant recalled how a colleague could not find information from the internal wiki page and con-
tacted this participant. Then this participant had to use their time to go to that very same internal
wiki page to find that information so that they could provide the link to the information. A potential
solution is to use labeling in the documents. Attaching an agreed label to each document helps in
categorizing documents and filtering down search results. If labeling would be supported and insisted
on documents could be searched with the keyword and label, thus potentially narrowing the search
results from tens of thousands to a handful. These findings are in line with the results presented by
Gunnlaugsdottir (2003) and Razzaq et al. (2019).

5.83. Limitations and threats to validity

External validity: the selected research method causes some limitations to this study. The purpose
of an interpretive study is not to generalize the findings but rather to explain individual phenomena.
In this case, this phenomenon was studied in a single case organization, thus possibly limiting some of
the results to plausible only in certain settings or organization. Even though interviewees were from
several different continents and countries, they are all more or less accustomed to the culture and
habits prevailing in the case organization. The majority of invited employees agreed to participate
in the interviews. Some, however, refused and this could be considered a possible limitation. Those
who agreed to be interviewed were voluntarily doing so and this could be seen as elite bias where only
those employees who are active in knowledge management activities would participate.
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Internal validity: data were collected through semi-structured interviews where participants were
free to express their opinions and thoughts. Given the sensitive nature of the topic being discussed,
it is possible that some issues could have remained hidden because of interviewees’ choice to withhold
information.

Construct validity: the data collection method could also act as a limitation because the researcher
interpreting the interviews is also prone to misunderstand or misinterpret. Interviews were conducted
by the same person who performed the transcriptions and interpreted the results. Interviews were
transcribed manually per the case organization’s request which leaves room for human error. The
coding process was also done by the same individual manually. Manual work predisposes to more
errors and a single researcher could have researcher bias.

Conclusion validity: again, the data analysis by one researcher poses a threat to validity. It is
possible that the researcher misinterpreted the narrative or thoughts of the interviewees, selectively
reported some of the findings, and reporting incomplete or inaccurate findings. Qualitative research
focuses on understanding context-specific phenomena, and generalizability of findings to other contexts
or populations may be limited. Unfortunately, due to the case organization’s data policies, it was not
possible for the second author to analyze the data.

6. Conclusion and next steps

The objective of this study was to explore factors hindering knowledge management and the rea-
sons why the importance of knowledge management is not reflected in practice. The results indicate
several factors that hinder knowledge sharing and management, namely personal social topics, orga-
nizational social topics, technical topics, environmental topics, and interrelated social and technical
topics. Although divided into groups, respective hindering factors can be connected and dependent on
each other in different situations where one factor can cause another. The primary contribution of this
study is in the identification and descriptions of hindering factors that discourage and prevent effective
knowledge sharing and management within and between globally distributed software development
teams. Recognizing, identifying, and understanding these factors is a prerequisite for addressing them
properly and maximizing the potential to increase the quality and quantity of sharing and managing
knowledge. The results indicate that the factors that hinder the application of knowledge management
practices are lack of motivation, lack of clear job descriptions, and lack of familiarity and confidence in
practical aspects of the organization and projects. Additionally, we provided five high-level recommen-
dations on how to mitigate these factors that hinder effective knowledge management. Effectively, we
recommended facilitating holistic knowledge management practices, training, promoting intelligence
culture, and guidelines for documentation and document labeling.

Practitioners can benefit from understanding potential reasons for poor knowledge management,
and researchers can benefit from understanding practitioners’ issues caused by these identified factors
to focus the direction of future research. In the future, the scientific field of knowledge management
requires multiple case studies in order to understand the nuances of different knowledge management
contexts. Furthermore, there exists a research gap of understanding which contextual factors such as
culture, organization size and industry cause which positive and negative effects on effective knowledge
management.
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Appendix A. Interview structure
Introduction

e Researcher’s introduction

e Reminder of study’s purpose, goals, and scope

Facts about the interview — recording, privacy, data processing

Importance of honesty, policy to not judge

e Any questions before the recording starts

Theme 1: Information/knowledge owned by you and your team
e Types of documents, assets, tools, and resources

e Teams and individuals benefit

e Importance of information for others

Theme 2: Information/knowledge needed by you and your team
e Types of documents, assets, tools, and resources

e Teams and individuals owning that information

e Location and availability

e Importance of information for you

Theme 3: Knowledge sharing and knowledge management

e Importance, benefits, personal motivation

e Activities and initiatives in the area

e Current state vs. desired state

e Challenges

Theme 4: Recommendations to improve

e Encouragement and motivation

e Ability and capability

e Responsibility

e Concrete ideas for more effective knowledge-sharing and management
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