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Abstract: In recent years, Knowledge Management (KM) has gained significant attention within the Information Systems (IS)
community. The economic importance of data and information, often likened to “data as the new oil,” underscores the
critical role of data/information/knowledge management. KM is crucial in both educational and organizational contexts.
Despite growing interest, research in KM in Higher Education (HE) remains fragmented, especially with the rapid evolution
of digital tools and Artificial Intelligence (Al). This paper explores the intersection of KM and HE, emphasizing the use of
digital tools and platforms for knowledge acquisition among university students. An open survey conducted in Sweden
among bachelor students enrolled in a digitalisation course revealed that digital tools are used frequently for knowledge
acquisition and communication. The study highlights the benefits, challenges, and suggestions about how to use digital tools
in KM in HE and the need for structured educational training to facilitate KM processes. It also advocates for new research
avenues emphasizing the role of digital tools in HE and provides guidance for integrating technology into KM principles in
HE.
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1. Introduction

Knowledge Management (KM) has recently received considerable attention in the information systems
community and is continuously gaining interest by industry and academia (Quarchioni, et al., 2022; De Bem
Machado, 2022). The increasing importance of information/knowledge (defined differently by Zins, 2007) play
a fundamental role towards the success of gathering, using and transforming information, in an organizational
perspective, especially in educational settings (Metaxiotis & Psarras, 2003). Previous articles outline the basic
concepts within KM (Metaxiotis & Psarras, 2003; De Bem Machado, 2022) and specifically KM in Higher
Education (HE) (Quarchioni, et al., 2022; Brewer & Brewer, 2010) as a concept for an ever-changing environment
(Katz et al., 2022; Laal, 2011). KM is a systematic process by which knowledge needed for an organization to
succeed in creating, capturing, sharing and leveraging (Laal, 2011).

There are numerous definitions of data, information, and knowledge, with no universally agreed-upon
definitions (Zins, 2007). In this study, "information" is defined as data that is communicated, contextualized, and
has a purpose or effect, while "knowledge" refers to the cognitive framework that enables individuals to
understand and utilize the information (Beynon-Davies, 2019; Bellinger, Castro & Mills, 2004; Davis & Olson,
1984). Since information gathering is part of the knowledge management process, the terms "information
management" and "knowledge management" may be used interchangeably in this study. Furthermore, although
differentiating between explicit, tacit, and implicit knowledge is important in KM, this study focuses on tools for
general knowledge acquisition and communication.

The rapid evolution and emergence of digital tools like Learning Management Systems (LMS), social media, and
Generative Artificial Intelligence (GAIl) have revolutionized productivity in KM in education (Aljawarneh, 2020;
Dhamdhere, 2015; Eloundou et al., 2023; Hamid, 2020; Kurtz et al., 2024; Ouyang et al., 2022; Ritala et al., 2023;
Shawar & Al-Sadi, 2010; Thorne, 2024). The impact of these digital tools, especially GAI, on higher education and
knowledge acquisition is significant and inevitable (Aljawarneh, 2020; Bahrini et al., 2023; Eloundou et al., 2023;
Ritala et al., 2023). While GAl tools promise increased accuracy, efficiency, and productivity, their potential for
misinformation and hallucinations underscores the need for cautious use, as Large Language Models (LLMs)
struggle with comprehensive problem-solving and input uncertainty, may lead to inaccuracies (Thorne, 2024).
The unclear mechanisms behind Al-generated responses affect the validation and reliability of answers, raising
concerns about trustworthiness and biases (Bahrini et al., 2023).

The literature (e.g., Brewer & Brewer, 2010; De Bem Machado, 2022) covers the importance of KM, the
challenges organizations face, and the key activities necessary for effective knowledge acquisition and
communication. Despite growing interest in KM within higher education (HE) and its critical role in organizations
and academia (Quarchioni et al., 2022; Brewer & Brewer, 2010), research on integrating new digital tools into
KM in HE remains limited. There is a noticeable gap in studies addressing the structured use of digital tools in

1
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024


mailto:nam.aghaee@ics.lu.se

Naghmeh Aghaee

HE, and it is unclear if universities have recognized or addressed the sources of students' acquired knowledge.
Additionally, it is uncertain whether educational programs adequately facilitate access to reliable resources or
teach essential soft skills such as critical thinking and problem-solving (Aghaee & Karunaratne, 2023). Therefore,
higher education institutions must ensure that they prepare students for emerging job profiles and professional
success by providing appropriate educational environments (Williamson, 2021).

Although many digital tools are available and their uses are extensively analysed, this study considers the tools
focused by the respondents. This study examines what digital tools students use to facilitate their knowledge
acquirement and communication in courses and what are their needs to make this use more structured and
academic. To address the above-mentioned gap to use digital tools in KM in HE, this study seeks to answer the
following research questions: What digital tools and platforms are used for knowledge management in higher
education? How can digital tools be used effectively in knowledge acquisition?

2. Digital Tools in Educational Information Management

Digital tools and platforms are essential for knowledge management (KM) in higher education (HE), helping to
compile, store, and disseminate information generated by academic institutions (Hamid, 2020; Dhamdhere,
2015). In the modern educational environment, the use of digital tools for creating, capturing, sharing and
leveraging knowledge has become ubiquitous (Di Vaio et al., 2021; Aljawarneh, 2020; Laal, 2011; Brewer &
Brewer, 2010). They leverage advancements in computing and Internet usage deliver knowledge and make
education accessible (Shawar & Al-Sadi, 2010; Aljawarneh, 2020) as well as facilitate sharing educational
materials, such as file and information sharing (Whalen, 2008). Digital and online tools for obtaining information
and facilitating communication enable the exchange of knowledge and experiences, and sharing information
and documents among students and faculty, thus improving teaching quality and learning outcomes (Hamid,
2020; Aljawarneh, 2020; Di Vaio et al., 2021; Whalen, 2008).

Learning Management System (LMS) (discussed by Shawar & Al-Sadi, 2010; Kung et al., 2012) and social media
have been identified as effective tools for facilitating the distribution and management of knowledge in
educational settings (Hamid, 2020). The effective utilization of digital tools and social media in KM ensures that
valuable knowledge is accessible anytime and anywhere (Hamid, 2020; Dhamdhere, 2015; Thorne, 2024). These
digital tools play an important role in KM by providing a centralized knowledge base system for knowledge
acquisition, management, sharing, mapping, and collaboration (Dhamdhere, 2015; Di Vaio et al., 2021; Hamid,
2020). Platforms such as LMSs (e.g., Moodle or Canvas) develop a collaborative academic environment and
support academic interactions and activities, as students increasingly rely on them for continuous access to
academic information about courses (Aljawarneh, 2020; Hamid, 2020; Bahrini et al., 2023; Shawar & Al-Sadi,
2010).

In the era of KM, global impact spans various domains, including education, which has transitioned from
traditional face-to-face approaches to online knowledge attainment and management. The structure and
efficacy of KM in HE is enhanced by digital tools and ubiquitous learning environments that provide seamless
and context-aware learning experiences (Hamid, 2020; Dhamdhere, 2015; Di Vaio et al., 2021). These digital and
Web-based platforms and tools like LMSs for information sharing and communication, enhance personalized
learning and facilitate the integration of both authentic and digital resources (Aljawarneh, 2020; Shawar & Al-
Sadi, 2010; Kung, et al., 2012). However, studies on which digital tools and media are used as part of formal
education in courses and how they are perceived to be utilized are still quite limited.

Recent advancements in Natural Language Processing (NLP) have led to the development of Large Language
Models (LLMs) and Generative Artificial Intelligence (GAIl) such as GPTs (Generative Pre-training Transformer),
significantly enhancing KM in different areas such as education by providing extensive relevant information (Hu
et al., 2023; Taticchi et al., 2009; Kurtz et al., 2024; Jin et al., 2024). Digital tools like ChatGPT, Midjourney,
Copilot, and Gemini promise to revolutionize society and transform education by reshaping learning and
teaching practices (Kurtz et al., 2024; Bahrini et al., 2023). While GAl and GPTs may enable students to acquire
targeted knowledge, the quality of this information depends on the used methods and tools, which may vary
based on students' digital skills (Bahrini et al., 2023; Jin et al., 2024; Thorne, 2024; Mohamed Hashim et al., 2022;
Bergdahl et al., 2020; Katz et al., 2022). Integrating unconfirmed tools in HE settings presents challenges such as
inaccuracy, bias, overreliance on technology, and unequal access to resources (Taticchi et al., 2009; Kurtz et al.,
2024; Thorne, 2024). Therefore, HE institutions must ensure the quality and relevance of the acquired
knowledge while addressing these challenges.
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Academic library services in HE have recently been enhanced by digital tools for incorporating KM principles and
to improve the use of organizational information for effective learning (Mavodza, 2010). KM practices involve
capturing, retaining, organizing, disseminating, and reusing knowledge, using digital libraries and scientific
databases to access resources for educational purposes. Such resources are referred to as research tools,
including Google Scholar, JSTOR, and university library websites, which provide support for academic research.
In addition, research tools include reference management tools, like Mendeley, EndNote, RefWorks, and Zotero,
as discussed by Butros and Taylor (2010). These tools help students access academic papers, conduct literature
reviews, and manage references easier and more effective (Mavodza, 2010).

Productivity tools, such as Google Workspace (Tamayo & Mosquera, 2024) and Microsoft 365 (Mahliyo, 2024),
support various educational activities like writing assignments, project management, and resource sharing,
while also facilitating document creation, task management, and group collaboration. Their integration into
course tasks and projects makes them important for regular academic operations (Tamayo & Mosquera, 2024;
Mahliyo, 2024; Zhakota et al., 2024; Aljawarneh, 2020). Despite existing studies on their functionalities, these
tools are often used with minimal teacher oversight, and university authorities are typically unaware of the
usage for such tools. Students often do not officially learn to use these tools as a structured academic context
(zhakota et al., 2024).

1. Methodological Approach

To achieve the objective of this study, an exploratory survey approach was utilized, measuring the frequency of
using digital tool and including open-ended questions to gain deeper insights into students' perceptions and use
of technology. As students’ digital skills, understanding, and use of digital tools can vary among Gen Z (Katz et
al., 2022), especially across different disciplines (Mohamed Hashim et al., 2022; Bergdahl et al., 2020), the
selected case study focused on a digitalization bachelor course at a university in Sweden, covering students from
international business, economics, and informatics programs, participating in the course. The case was
conveniently chosen, and the data was collected during the course, in spring term of 2024.

A semi-structured survey was used to collect anonymous data, reducing potential respondent bias. The study
examined students’ general views and use of digital tools in education. To improve transferability, a
representative sample was drawn based on Bryman’s (2006) guidelines. Open-ended questions aimed to capture
students' perspectives in their own words (Creswell, 1999), investigated students’ experiences with digital tools,
including benefits, challenges, and suggestions for better use of digital tools in HE. The study received a total of
72 responses (n = 72 out of N = 91), achieving an 80% response rate for most closed-ended questions. Response
rates for open-ended questions however ranged from 54% to 76%, and the final two questions were excluded
due to insufficient responses.

The questionnaire covered three main segments of 1) digital tools used for information gathering and knowledge
acquisition, 2) digital tools for communication and information/document sharing, and 3) suggestions for
facilitating effective use of tools. The structured questions assessed the frequency of using digital tools or
platforms (in different categories) on a Likert scale with five levels: from ‘less than once a week’ (level 1) to
‘several times a day’ (level 5). Students were asked to honestly answer to the questions and a consent form was
presented before students participate in the survey. The respondents were given the option to terminate
participation or skip any questions, if they did not wish to answer or continue. In this course, the library services
and even some lectures were provided by the experts to show students how to use the academic research tools
and even included the reference criticism aspects and introduced the reference management systems. The
guestionnaire did not gather any sensitive or personal data.

Both closed- and open-ended responses were analyzed qualitatively. Digital tools categories were developed
based on the available literature and the intended use of them in coursework, knowledge acquisition, and group
work and communications. The themes and sub-themes from the open-ended responses, summarized in Table
1, were developed to complement the developed categories.

2. Results and Discussion

Digital tools were categorized into five different categories to cover the information acquisition, communicating
information and sharing files. The categories reflect students’ insights into the tools students use for academic
pursuits, knowledge acquisition, communication, and information sharing.
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2.1 Categories of Digital Tools Used for KM in HE

Based on the result of this study, the first identified category is Learning Management System (LMS), a Moodle-
based platform, specifically Canvas that is commonly used in Swedish universities in modern education to
support KM and academic communication. This digital tool facilitates knowledge sharing and communication
among different students and faculty staff (as also discussed by Shawar & Al-Sadi, 2010; Kung, et al., 2012). LMS
adoption has surged in most Swedish higher education institutions. As discussed by earlier studies (Shawar and
Al-Sadi, 2010; Kung, et al., 2012), the result shows that students use LMS platforms primarily to access course
materials, submit assignments, and participate in discussion forums. However, this platform is not rated as an
often used for communications in the courses. The daily use of LMS reflects the essential role of such platform
in managing coursework and staying updated with academic requirements and gaining knowledge about the
course and from the available materials. It also provides students to share their knowledge through forums or
ask questions or add reflections. LMS platform: average scale of daily use due to their integral role in coursework.

The second category is social media and communication tools, which have become indispensable, especially for
virtual learning and knowledge acquisition and sharing (as also discussed by Hamid, 2020). The result shows that
these platforms enable students to join group meetings and interact with instructors during the online sessions.
The indicated frequent use of social media including Zoom, Microsoft Teams, Messenger, Google Meet,
highlights the importance of such tools as a complement to the physical meetings, in maintaining knowledge
management and communication. While these tools are primarily used for interactions, students seem to use
these tools often for sharing knowledge and resources, following educational content, and learning in their
formal learning through discussion forums such as Discord and WhatsApp. The common use of such social media
and communication tools for educational purposes indicates their important role in the academic toolkit and
knowledge management. Communication through social media and different tools varied much with a result
from several times a day to less consistently used for educational purposes. This is in confirmation of previous
studies claiming the use of digital tools may vary based on students’ digital skills, understanding, generation,
and disciplines (Katz et al., 2022; Mohamed Hashim et al., 2022; Bergdahl et al., 2020).

The third category is Generative Al-based tools, which are increasingly being adopted by students in HE (Bahrini
et al., 2023; Jin et al., 2024; Thorne, 2024). Based on the results of this study, this category of tools has quite
high frequency use for various academic purposes. The result shows that Al-based tools or GAls such as ChatGPT
and Gemini, assist students for instance in generating ideas, drafting essays, and providing explanations for
complex topics. The use of ChatGPT and similar Al tools shows the growing importance of Al in supporting
students' learning processes both in the closed- and open-ended questions in this study and the frequency of
mentioning GAIl tools in the survey was noteworthy (in line with the studies such as Bahrini et al., 2023; Jin et
al., 2024; Thorne, 2024). The result shows that GAI Tools are regularly used (toward a daily use), as some
respondents mentioned especially during writing-intensive tasks.

The final two categories in this study address productivity tools and research tools. Results indicate that
productivity tools, such as Google Workspace (Tamayo & Mosquera, 2024) and Microsoft 365 (Mahliyo, 2024),
are frequently used for document creation, task management, and group collaboration, with usage varying
according to project needs and deadlines. In contrast, research tools like Google Scholar, scientific databases
and university library websites (Mavodza, 2010) are used periodically for academic research, assisting in
research, accessing academic papers, and managing references with tools such as Mendeley (Butros & Taylor,
2010). As confirmed by earlier studies (Mavodza, 2010; Butros & Taylor, 2010; Tamayo & Mosquera, 2024;
Mahliyo, 2024; Zhakota et al., 2024; Aljawarneh, 2020), the result also confirms the importance and use of both
productivity and research tools for tasks like writing research reports and accessing course materials and
scientific references. However, while productivity tools are used daily (quite frequently), research tools are
indicated by lower frequency use in Figure 1, compared to all other categories of tools.

Figure 1 shows the frequency of use for each category mentioned above. The name of the categories in the
survey, as shown in Figure 1, were simplified to enhance student understanding and were later modified based
on data analysis and the results of open-ended questions. Category 1, "Learning Management System (LMS),"
was "Online learning platform (e.g., Canvas)." Category 2, "Social media and communication tools," was
"Scientific search platforms like Google Scholar and library websites." Category 3, "Generative Al-based tools,"
was "GPT or any Al-based system to obtain information and clarifications (such as ChatGPT, MS-Copilot)."
Category 4, "Productivity tools," was "Online platforms for sharing files (e.g., Google Docs)." Category 5,
"Research tools," was "Online forum for peer discussion/chat (Discord, WhatsApp)". Figure 2 displays the most
frequently mentioned digital tools as a word cloud, based on 156 words provided by respondents. Although the
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word cloud is frequency-based, the focus is not on quantitative analysis; instead, the text size indicates the
prominence of specific digital tools.

library websites
22

Less than once a week

WhatsApp)

Figure 1: Frequency of the use of digital tools
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2.2 Themes and sub-themes Presenting the Purpose of Using Digital Tools
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Figure 2: The most frequently used digital tools

Based on the thematic analysis of qualitative data obtained from open-ended questions, the following primary
themes, each with associated sub-themes, were developed. A summary of these themes and sub-themes is
presented in Table 1. However, these themes and sub-themes are not mutually exclusive and may have some
degree of overlap. This thematic framework provides a structured summary of students' perceptions regarding
the benefits and challenges of digital tools and summarizes students’ suggestions for enhancing the effective
utilization of digital tools in higher education.

Table 1: Themes and subthemes to present the purpose of using digital tools

Theme

Course

Management

Accessing
Academic
information

and
information

Virtual

real-time
interactions

Benefits of digital tools in KM in HE

Project
coordination

Sub-theme

Resource use

management

learning and

Study result and respondents’ reflections

Accessing Canvas LMS for managing course information:
essentially used for tracking course materials, submitting
assignments, and checking grades. This tool helps students stay
organized and meet academic deadlines.

Research tools like Google Scholar and library databases provide
access to trusted and reliable scholarly source of information and
academic contents; crucial for academic learning, conducting
research and gathering information for the assignments.

Access sources of information anywhere/anytime, both academic
resources and Al-based generated information. Use of reference
management and online documents enable students to share
information and resources (such as reference management tools);
essential for maintaining academic flexibility, integrity, and
collaboration producing good quality work.

Social media such as Discord and even messenger facilitate live
online discussion, collaboration, and getting clarifications. Other
platforms such as Zoom and Microsoft Teams provides supports
for real-time meetings and discussions among group members,
which enhance collaborative learning and even online supervisions
and getting guidelines.

Managing group tasks and collaborating on common documents
and streamlining project coordination. Tools like Google
Workspace are part of the project coordination and knowledge
management and sharing in group assignments.

5

Relevant literatures

Williamson, 2021;
Shawar & Al-Sadi,
2010; Laal, 2011;

Kung, et al., 2012

Quarchioni, et al., 2022;
Mohamed Hashim et
al., 2022;

Brewer & Brewer, 2010;
Mavodza,2010

Hamid, 2020;

Whalen, et al., 2008;
Metaxiotis & Psarras,
2003;

Dhamdhere, 2015;
Thorne, 2024,

Laal, 2011

Di Vaio et al., 2021; De
Bem Machado, 2022;

Aljawarneh, 2020;

Tamayo & Mosquera,
2024; Mahliyo, 2024;
Zhakota, et al., 2024;

Whalen, et al., 2008;
Metaxiotis & Psarras,
2003;

Dhamdhere, 2015;
Butros and Taylor, 2010
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Theme Sub-theme Study result and respondents’ reflections Relevant literatures
Al-based Generative Al tools like ChatGPT and Gemini assist in knowledge Taticchi, et al., 2009;
information acquisition, getting quick reply, access to responses and ) )
resources knowledge developed by GAl anywhere/anytime. GAI tools Ritala et al., 2023;

support brainstorming and drafting, which may increase efficiency Kurtz et al.. 2024:
and productivity. ’ '
Jin, et al., 2024,
Hu et al., 2023
Negatively Influencing negatively on students’ soft skills such as problem- Kurtz et al., 2024;
influence on solving and innovative thinking due to overreliance. Enabling a )
students’ soft | seamless transition to use GAl as a virtual learning environment Eloundou et al., 2023;

% skills more than using the assigned academic or scientific resources. Bahrini et al., 2023

[

E Reliability of Digital tools which are not certified by academia or teachers may Thorne, 2024; Jin, et

X resources and mislead students due to potential inaccuracies and the lack of al., 2024;

£ unproved reliable sources and references to the answers they provide. . ]

2 resources for | Assistance with complex problem-solving and the explanation of Bahrini et al., 202.3’

8 knowledge questions can negatively impact students' development of soft Kurtz et al., 2024; )

= acquisition skills, particularly those related to knowledge management skills. Taticchi, et al., 2009;

fn Aghaee & Karunaratne,

z 2023

o

@ Technical Students reported problems with internet connectivity and software = Katz et al., 2022; Laal,

= Issues glitches, hindering their ability to utilize digital tools fully, which is 2011; Zins, 2007.

2 also connected to varies digital skills.

©

5 Learning Adapting to new tools and platforms without academic and clear Bergdahl et al., 2020;
Curve instructions would pose difficulties for some students and create Katz et al., 2022

Guidelines for
Reliable
Resources

Better Training

Integration of
Tools

Suggestions for Improvement

barriers to efficient usage and productivity.

Providing guidelines to use existing tools and reliable resources
can lead students to formal learning channels and prevent reliance
on unproven knowledge.

More training and tutorials, such as workshops or additional
lectures about the use of tools to help students utilize digital tools
effectively; enhancing ability to navigate and critically learn from
using such tools and maximize these technologies' potential.

Better integration between digital tools in different categories of
tools and academic courses to streamline the learning process,
reduce the complexity of managing multiple tools, and improve
efficiency. Integrate using tools such as ChatGPT as an
educational help and explain the benefits and risks, to make
students understand how to use them pedagogically in courses.

2.3 Benefits and Challenges of Using Digital Tools

Hu et al., 2023; Zhakota
et al., 2024

Aljawarneh, 2020;
Bergdahl et al., 2020:
Zhakota et al., 2024

Hu et al., 2023;
Bahrini et al., 2023

Building on prior research (Hamid, 2020; Bahrini et al., 2023; Jin et al., 2024; Thorne, 2024; Tamayo & Mosquera,
2024; Mabhliyo, 2024; Zhakota et al., 2024; Aljawarneh, 2020), the result of this study emphasizes the critical role
of digital tools in knowledge acquisition and communication in higher education. As previous studies reflect on
the positive impact of digital tools on education (Mohamed Hashim et al., 2022; Bergdahl et al., 2020;
Williamson, 2021; Quarchioni et al., 2022), this study confirms that most students frequently use technology
and digital tools, even for on-campus courses. This extensive use of digital tools underscores the importance of
their integration into educational activities and the need of clarifying their role for an effective learning
environment.

The results indicate that digital tools like Canvas LMS are primarily used for effective course administration and
knowledge management, confirming prior research (by Williamson, 2021; Shawar & Al-Sadi, 2010; Laal, 2011;
Kung et al., 2012). Canvas enhances student organization and adherence to course deadlines and tasks by
facilitating access to academic resources, managing course materials, facilitating assignment submissions, and
enabling grade tracking. This underscores the importance of linking LMSs to other digital productivity and
research tools, such as Google Scholar and library databases, to instruct students on how to access and use
scholarly resources for academic knowledge.

In line with earlier studies (Di Vaio et al., 2021; Whalen et al., 2008; Metaxiotis & Psarras, 2003; Dhamdhere,
2015; De Bem Machado, 2022; Aljawarneh, 2020), this study highlights the role of social media and
communication tools in virtual learning environments and project coordination. Platforms like Zoom, Microsoft
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Teams, Google Meet, and messaging apps like Discord, WhatsApp, and Messenger facilitate live discussions,
collaborations, and interactions among students and instructors. Tools like Google Workspace streamline group
tasks and project management, promoting knowledge sharing within group assignments and adhering real-time
communication and collaborative learning

As in previous studies (e.g., Ritala et al., 2023; Kurtz et al., 2024; Jin et al., 2024; Hu et al., 2023; Zins, 2007), the
results of this study indicate that GAI tools facilitate rapid information acquisition, by providing quick responses
and easy information access. Tools such as ChatGPT and Gemini were frequently used by respondents, despite
their relatively recent emergence. Respondents reported using these tools for brainstorming and report drafting,
potentially enhancing their productivity (also noted by Taticchi et al., 2009; Ritala et al., 2023; Kurtz et al., 2024).
However, the uncertainties and risks associated with the use of GAl-based tools, including the potential to
diminish students' soft skills such as critical thinking and independent problem-solving, which are already
underemphasized in higher education (discussed also by Aghaee & Karunaratne, 2023).

2.4 Research Contributions

The study results reveal an overreliance on social media and GAl tools, with a higher frequency of use compared
to research tools (Figure 1: 3.2 vs. 2.2). Figure 2 highlights ChatGPT, Google Docs, and Google as the most
frequently mentioned tools, comparable to the official LMS platform (Canvas), while fewer students mention
the use of scientific resources like Google Scholar and library databases, which are crucial for higher education
(as indicated by Mavodza, 2010; Butros & Taylor, 2010; Tamayo & Mosquera, 2024; Zhakota et al., 2024). This
underscores a cautionary note as social media and GAI tools, which may lack academic certification and reliable
references, are more frequently used for formal learning and educators need to provide guidelines on using
these tools pedagogically.

Consistent with other research (Kurtz et al., 2024; Taticchi et al., 2009; Thorne, 2024; Jin et al., 2024; Bahrini et
al.,, 2023), the integration of GAIl tools must be carefully considered to avoid negative impacts on skill
development and ensure information credibility. The lack of systematic integration into academic workflows is
a concern. As summarized in Table 1, while GAI tools assist with complex problem-solving and question
explanations, their use may hinder the development of crucial knowledge management skills (as indicated by
Kurtz et al., 2024; Eloundou et al., 2023; Bahrini et al., 2023), affecting students' ability to independently manage
and evaluate information.

The study's findings emphasize the need for instructional academic sessions to teach students the how to use
digital tools effectively and academically. Katz et al. (2022) noted the variation of digital proficiency within Gen
Z, and respondents in this study highlighted the role of digital skills in today's educational landscape. Therefore,
integrating education and training on digital tools into academic curricula can streamline learning processes,
simplify tool management, enhance efficiency, and bridge the gap in digital proficiency.

3. Concluding Remarks

This study has explored the landscape of digital tools for knowledge management (KM), shedding light on the
use of various tools and applications in higher education (HE). To answer the first research question, the findings
highlighted the important role of digital tools often used daily by students in five main categories: Learning
Management Systems (LMS), social media and communication tools, generative Al-based tools, productivity
tools, and research tools. These tools facilitate knowledge acquisition and sharing, interactions among students
and faculty, enhancing accessibility to educational resources and developing the collaborative learning while
exceeds physical boundaries.

In addition, to answer to the second research question, the study reveals the benefits and challenges associated
with the integration of digital tools. The challenges include issues of knowledge reliability, overreliance on
technology, and the need for comprehensive training to optimize the digital tools’ pedagogical impacts. There
is a clear imperative for HE institutions to strategically integrate digital tools into their curricula while addressing
these challenges. This integration should be accompanied by training programs, workshops and educational
sessions, to empower students to use these tools pedagogically for academic purposes.

Moreover, educators must ensure that digital tools supplement, rather than replace, traditional methods of
knowledge acquisition, thereby facilitating the development of soft skills such as critical thinking and
independent problem-solving as well as motivating students to use reliable scientific and peer reviewed
references which are more evidence-based. By doing so, KM in HE can employ the full potential of digital tools
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to prepare students for the complexities of modern workplaces and cultivate lifelong learners capable of
navigating the evolving landscape of knowledge management.

This study contributes to the ongoing discourse on digital transformation in education, highlighting both the
opportunities and responsibilities associated with leveraging digital tools for educational purposes. As
educational settings continue to evolve, adopting digital tools in a purposeful and balanced manner will be
essential for enhancing learning outcomes and preparing students for success in a knowledge-driven society.
Further studies would be valuable to explore student’s experiences and perception of using digital tools in-
depth.
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Abstract: The key element of knowledge management is that all knowledge, both explicit and tacit, accumulated by an
organization becomes easily accessible to each of its members. This is important for decision-making processes and allows
the organization to become more agile. In the literature there is an increasingly common attitude that more attention should
be paid not only to the technological but also to the human aspect of knowledge management. The processes of knowledge
exchange among employees have been subject to extensive research and studies, yet the recent years have added another
thread to the discussion about the matter, i.e. a significant proportion of employees switching to the online work model. The
aim of this article is to demonstrate how issues of knowledge exchange and learning influence preferences in choosing the
form of work in the future. Based on the findings of the studies conducted on a group of employees representing Generation
Z, the Principal Component Analysis (PCA) technique and was applied to organize the factors with the highest relevance for
the respondents in online work. Cluster analysis was used for segmentation purposes. PCA demonstrated that the
components recognized as most important were those relating to knowledge transfer and their impact on employee
efficiency, and on the other hand employee relations as a factor that supports the learning processes. Cluster analysis proved
that learning and knowledge exchange opinions have an impact on the form of work preferences.

Keywords: Learning, Knowledge Exchange, Remote Work, Generation Z

1. Introduction

The knowledge resources of the organization and its members constitute the heart of the organization's
functioning. However, this potential can be used and used up to build a competitive advantage only when it is
diagnosed, located, developed and multiplied through permanent exchange. Knowledge is currently treated as
a type of enterprise resources and therefore an element that is subject to management rules to the same extent
as other organizational resources. The characteristic features of knowledge according to G. Probst, S. Raub, K.
Romhardt (2004, p.26) are that it is: ordered, complex, context-dependent, dependent on the person using it
and is reflected in behavior models. However, this division does not take into account the remaining basic
universal principles of knowledge, namely:

e knowledge is born and located in the minds of people;

e sharing knowledge is based on trust;

e new technologies create new knowledge exchange behaviors;

e knowledge sharing must be supported and rewarded by the organization;

e knowledge exchange initiatives must be implemented in a planned manner, with quantitative and
qualitative evaluation metrics defined;

e knowledge and innovation are the result of creativity, which should be encouraged and developed in
many unusual and unconventional ways.

There are two basic knowledge management strategies: a strategy based on codification and personalization.
The first one assumes the use of computer techniques as a basic tool for acquiring, processing and storing
knowledge. This approach is characterized by a high level of centralization of knowledge management. The
second type of knowledge management strategy is based on the assumption that knowledge is closely related
to the person who possesses, processes and shares it. The main goal of this strategy is to create an appropriate
organizational climate that favors direct contacts between organization members.

The aim of this article is to demonstrate how issues of knowledge exchange and learning influence preferences
in choosing the form of work in the future.

2. Theoretical Foundations of the Issue

According to the concept of I. Nonaka, R. Toyoma (2007), people do not acquire knowledge passively; they
interpret it and adapt it to their own situation and perspective. Referring to the personalization strategy in the
field of knowledge transfers (which will be the research assumption of this study), we focus on individual
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employees, their characteristics and mutual relations that favor or limit knowledge flows (social capital, human
capital, intellectual capital) and on intra-organizational factors (tangible and intangible) that support these
processes (i.e. IT systems, physical work environment, human resources management, project management,
etc.).

The basic division of knowledge that can be found in the literature on the subject (Akhmadi & Tsakalerou, 2022;
Bloodgood & Chen, 2021; Gonzalez-Ramos et al., 2023) is the division into explicit and hidden, as well as
declarative and procedural knowledge. Declarative knowledge, most often in an explicit form, is knowledge of
the "l know what" type, while knowledge of a procedural and tacit nature is knowledge of the "I know how"
type. Explicit and declarative knowledge, due to its verbalized nature, has existed in organizations for a long time
and is subject to management processes. Tacit and procedural knowledge and methods of its transformation
towards explicit and declarative knowledge are currently attracting greater attention of researchers.

Therefore, one of the key elements of knowledge exchange is the transformation of unnamed knowledge (which
is "owned" by each employee) into named knowledge. This is a necessary process so that tacit knowledge can
be passed on. It is in the process of transforming tacit knowledge into accessible and back into tacit knowledge
that organizational knowledge is created. In this approach (identified with the Japanese approach (Nonaka &
Takeuchi, 1995)), we treat the organization as a living organism - knowledge "must be felt", it must be
experienced, it cannot be acquired only through education and training. Western companies believe that the
organization is a machine serving only for processing information and knowledge and not for generating
knowledge. The result of this approach is the assumption that only available knowledge is important, which is
communicable, ordered and formalized in the form of hard data, scientific formulas and universal principles.
According to the Japanese approach, knowledge should be treated differently. It is believed that knowledge
expressed in numbers and words is just the tip of the iceberg. The most important is hidden knowledge, difficult
to notice and verbalize. This is individual knowledge, difficult to formalize, based on the subjective participation
of intuition and premonitions. It results from individual action and experience and is deeply hidden in individual
ideals, values and emotions. Tacit knowledge can be understood in two dimensions (Hau et al., 2013):

e technical - know-how (often people who have it cannot express it based on scientific and technical
principles) and

e cognitive — composed of patterns, mental models, beliefs and perceptions that are so deeply rooted
that they are taken for granted.

Taking into account the above, knowledge exchange in the context of remote work can be understood in two
ways. Adopting a codification approach, this form of work does not pose major obstacles to locating, storing or
even creating knowledge, information processes and learning. However, if we analyze the problems of
knowledge exchange from the perspective of the personalization approach (and this is the approach shared by
the author of the study), remote work creates numerous obstacles to the exchange of knowledge between
employees, their development and, consequently, effective work.

These regularities are confirmed in the publications of Kucharczyk (2023) based on "The Economist". Many
publications, especially those created during the pandemic and earlier, raised the advantages of remote work,
basing their conclusions on the publication by Emanuel & Harrington (2020), which emphasized the increase in
productivity and efficiency among employees working remotely compared to stationary employees. These
opinions expanded their circles of popularity even in the face of the fact that the same authors, in their
subsequent publications based on more accurate and detailed data (Emanuel & Harrington, 2023b, 2023a),
revised their views, pointing to opposite conclusions, which was also confirmed by research (Atkin et al.,
2023;Gibbs et al., 2022). The cited research results emphasize, among other things, that remote communication
is not conducive to solving everyday matters at work, and teleconferences are only an imitation of office
meetings (Szombathelyi et al., 2023). In remote work, the coordination of many processes takes longer, becomes
more complicated, formalized and therefore less effective. Remote work causes stagnation in development,
both professional and social (Yarbrough & Ramos Salazar, 2023). According to Emanuel et al., (2024), people
working on-site acquire the skills needed to effectively perform their duties more quickly.

The discussed issues gain additional value if employees representing the youngest generation of employees are
taken as a reference point. For representatives of this generation, communication tools used in remote work
dominate over the form of direct communication (Zeer et al., 2021). Through them, young employees build
relationships, learn, acquire knowledge and share it. It should be noted, however, that for representatives of
Generation Z, knowledge is sometimes identified with the category of information (Szymkowiak et al., 2021).
Interestingly, for this generation, knowledge is not a competitive good (Albrychiewicz-Stocirska, 2022;
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Bloodgood & Chen, 2021). However, the research results draw attention to the fact that in relation to Generation
Z, there may be problems related to the exchange of knowledge understood as learning and teaching others
(Sekala et al., 2023), which may result from different generational characteristics, including the values they
profess, attitude towards work and expectations towards it, and adaptability to the work environment (Maloni
et al.,, 2019; Cresnar and Nedelko, 2020; Chillakuri, 2020; Barhate and Dirani, 2021; Snieska et al., 2020).
Noteworthy are the lack of competences in naming and expressing knowledge, which is tacit knowledge and
often not realized by the employee himself, i.e. deficiencies in social and communication skills (Hegade &
Shettar, 2022; Steyn et al., 2020). The above-mentioned competence deficiencies undoubtedly disturb their
efforts to acquire professional experience early, engage in various types of activities, including volunteering, and
believe in the need to build social capital, i.e. a network of contacts (Sidor-Rzagdkowska, 2023, p. 31).

3. Methodology

The research results presented in the study are part of a quantitative survey on "Managerial aspects of remote
work management", carried out among young people working remotely, representing Generation Z. The most
popular division in the literature assumes that Generation Z includes people born after 1995, although some
researchers sometimes include among its representatives those born in 1990, and in others only those who were
born in 2000 and later (Dreyer & Stojanova, 2022; Skypalova et al., 2023; Urick et al., 2017) .

Due to the fact that there is no statistical data on the number of people representing Generation Z, the size of
the population of people working in Poland in the age range of interest to researchers (15-34 years of age) was
established at 4,802,000 people (GUS, 2022). For the population estimated in this way, with the following
statistical assumptions: fraction size: 0.5; confidence level: 95%; maximum error: 5%, the size of the research
sample was set at 384 people.

The study was carried out using quantitative research methods, using the CATI (Computer Assisted Telephone
Interview - 50% of respondents) and CAWI (Computer Assisted Web Interview - 50% of respondents) techniques
in December 2022. The study covered young people from Generation Z whose experience of remote work lasted
at least year 2022.

The research tool used is a standardized questionnaire consisting of 57 closed statements and 8 questions
regarding the socio-demographic characteristics of the respondents. A Likert scale was used for the responses
(Kaczmarek, 2013), which allows determining the relative intensity of different responses (Babbie, 2004, p.192).
The research tool (questionnaire) is original and was prepared by members of the research team - employees of
the Department of Applied Sociology and Human Resources Management, Faculty of Management,
Czestochowa University of Technology.

In the process of developing the research results, the principal component analysis (PCA) method was used,
which is one of the most popular statistical techniques used as part of factor analysis, used in the area of
analyzing respondents' behavior and attitudes (Pupelis & Seinauskiené, 2023). The analytical procedure in the
principal components method is described in the literature on the subject, especially in the field of psychological
and social research methodology (Capecchi et al., 2023; Lloyd et al., 2023; Okoén, 1968). The use of principal
components analysis requires variables measured on an interval scale, but it can also be used for measurements
carried out on five- and seven-point ordinal scales (Sagan 2004, p. 89).

Cluster analysis was used for segmentation purposes. The cluster analysis method, also called feature and object
segmentation, is an example of an analysis consisting in searching for and extracting clusters from data, i.e.
groups of similar objects. Correctly performed cluster analysis allows for dividing the data set into groups in
order to better understand the information contained therein and to determine the properties of groups of
similar objects and their synthetic characteristics. (Korzeniewski, 2012, p. 5). However, the idea of cluster
analysis (Zakrzewska, 1994, p. 21) is to divide a set of objects or variables into classes without a pre-existing
external criterion. Both statistical methods were implemented using the STATISTICA program.

4. Research Results

According to the principal components analysis algorithm presented earlier, 57 variables were analyzed. The
scale used in the responses was as follows: 1 - | completely disagree, and 5 - | completely agree. Four
questionnaire validity procedures have been used: content (Rossiter 2008), face (Czakon 2014), construct
(Cronbach and Meehl 1955) and nomological (Czakon 2014) ones. The scale reliability was validated using
Cronbach's alpha that is a measure of internal consistency (a =.970019). The correlation analysis was preceded
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by an assessment of the values of the obtained descriptive statistics, in particular the standard deviation. In both
conducted measurements, standard deviation values other than zero were obtained for all variables. Based on
the correlation analysis, two low-correlated items were eliminated from the set of 57 statements: "remote work
leads to a feeling of isolation" and "remote work places emphasis on written communication (e-mails, text
messages, etc.)". There were few statistically significant correlations for these variables. The obtained values of
the KMO index = 0.968 (Kaiser-Meyer-Olkin) and the Barlett’s Test of Sphericity (result close to zero) for 55
variables allowed a positive decision to be made regarding the possibility of using principal components analysis
to explain the structure of the correlation matrix.

After performing the scree test and using the Kaiser’s eigenvalue criterion, 7 factors (components) were isolated,
which explain a total of 72.23% of the variance (Table 1).

The analysis of the main components allows us to conclude that the opinions on remote work expressed by
Generation Z employees, in relation to the conducted study, can be reduced to seven dimensions, the first two
of which: (1) "knowledge, information and efficiency" and (2) "relationships and learning" refer to the issue of
knowledge exchange in the context of efficiency and the social work environment. The first factor explains as
much as 45.54% of the variance and the next factor 11.71% of the variance. The substantive construction of
factors in terms of scale test items took into account both variable contributions, based on correlations, and
common variable resources, based on correlations.

The remaining isolated factors, which do not provide such important information, are: (3) formal/task
communication, (4) work-life in the context of time commitment, (5) work comfort and feedback
communication, (6) stress-producing/disruptive elements and (7) professional development and work-life
elements.

Table 1: Eigenvalues

Factor No Eigenvalues (correlations), related statistics
Eigenvalues % of total Cumulative Cumulative
Variance. Eigenvalues %
1 25,05095 45,54719 25,05095 45,5472
2 6,44129 11,71143 31,49224 57,2586
3 2,63789 4,79617 34,13013 62,0548
4 1,74604 3,17462 35,87617 65,2294
5 1,50683 2,73969 37,383 67,9691
6 1,30544 2,37353 38,68844 70,3426
7 1,03688 1,88524 39,72533 72,2279
55 0,07432 0,13513 55 100

Source: own work

Chart 1 shows factor loadings, i.e. correlations between primary variables and principal components. The
correlation coefficients have values in the range [-1;1] and are distributed within the so-called unit circle, also
called correlation circle (Stanisz, 2007, p.192-193). The further a given point is from the center of the circle, the
higher the correlation of a given variable with a given principal component. As can be seen from the presented
graph, most of the variables are negatively correlated with the first component, in the case of the second
component, some of the variables are positively correlated, some negatively. The angles between the vectors
representing the studied variables indicate that these variables are correlated, acute angles (vectors located
close to each other) indicate a positive correlation, a right angle (perpendicular vectors) indicates a lack of
correlation, and obtuse angles (vectors on opposite sides of the center of the correlation circle) indicate a
negative correlation. Analysis of the correlation circle reveals high correlation of variables.
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Figure 1: Correlation circle for components 1 and 2.

Source: own work

In the next step of the statistical analysis, representative variables were selected for individual components
based on the highest values of factor loadings, i.e. the variables that had the greatest impact on individual
components were selected. In relation to these variables, the cluster analysis method was used to diagnose how
the respondents' attitude to individual dimensions of remote work influenced their preferences in choosing the
form of work in the future. The cluster analysis carried out using the Ward method using percentage
inconsistency as a distance measure led to the identification of three clusters of respondents with the
characteristics presented in Table 2.

Table 2: Respondents profile.

Claster Form of Components** %
Work* 1 2 3 4 5 6 7
%

1 344 H 98,9 74,2 89,3 63,4 89,2 67,7 84,9
;233’3 Fé (4)+(5) (4)+(5) (4)+(5) (4)+(5) (4)+(5) (4)+(5) (4)+(5)
2 63,28 27,9 (3) 83,1 87,5 (5) 43,4 70,6 72,8 449
22,1H 50,0 (1+(2) (1+(2) (4)+(5) (1+(2) (4)+(5)
(1)+(2) 36,8
(1+(2)
3 55,1 S 58,9 48,0 (3) 26,0 (3) 47,5 (3) 28,5 (3) 44,3 (3) 49,4 (3)

29,7H (3) 63,9 42,4 (4)

(4)+(5) 26,6 (2)

*H- hybrid, R-remote, S- stationary
** Scale: | fully disagree (1), | rather disagree (2), Neither (3), | rather agree (4), | fully agree (5)

Source: own work

Group 1 - in this group, as the only one, almost 26% of respondents reveal that the preferred form of work in
the future is remote work, although the remaining respondents distributed their declarations in similar
proportions in relation to hybrid and stationary work. Interestingly, this group is the only one with such a high
percentage expressing positive opinions on the issue of access to knowledge and information, shaping employee
relations and learning, similarly to the other components.

Group 2 - in this group, the vast majority of respondents declare their willingness to provide work in the future
in a stationary form, and 22% - in a hybrid form. Respondents from this group mostly represent a negative
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attitude towards the opportunities offered by remote work in terms of the flow of knowledge and information
and their impact on efficiency and the possibility of shaping employee relations and learning.

Group 3 - this is a group that, similarly to group 2, declares to undertake full-time and hybrid work in the future,
with a slightly greater share of the latter. This group is characterized by an ambivalent attitude towards most of
the defined dimensions, including components 1 and 2.

5. Discussion

The survey results reveal that among employees with experience of remote work, this type of work is not the
most frequently mentioned form of work in the future. This debunks the myth regarding Generation Z
employees, for whom the use of modern technologies at work seems natural and obvious, and that they are
much better suited to remote work (Albrychiewicz-Stociniska, 2022). It seems that the dominant preferences of
young respondents in terms of stationary and hybrid forms of work should be associated with the importance
of organizational learning (i.e. exchange of knowledge, information and learning) and employee relations
presented in the study.

Table 3: Kendal's tau correlation index

Variable Kendall's tau correlation p <,001 for components
1 2 3 4 5 6 7
Form of work -0,201751 -0,223657 0,067872 0,023048 0,011060 -0,149418 -0,136288

Source: own work

An element that brings additional interpretive value to the results of the conducted analyzes is Kendall's tau
correlation coefficient (an indicator recommended for examining the relationships between variables expressed
on a Likert scale, the value is between -1 and 1 (Btazejczyk-Majka, 2018)), which shows numerous connections
between components, however with a raised p (for p<.001) provides insight into strong relationships only
between selected components (Table 3). The areas of knowledge, information and efficiency and relationships
and learning have the strongest influence on the preferred form of work in the future. However, the minus sign
next to all correlation coefficients draws attention to the direction of the correlation, according to which it
should be interpreted that the worse the respondents rated individual dimensions of remote work, the more
often they moved towards stationary or hybrid work.

These principal components analysis factors explain 57% of the total variance. This is confirmed by research
(Dreyer & Stojanova, 2022; Hegade & Shettar, 2022) which emphasizes the importance of personal contacts and
direct communication along with the related skills (Hans et al., 2023).

The importance of organizational knowledge exchange is also confirmed by the results of cluster analysis. It
seems that the respondents from the first group, who were the only ones who indicated potential interest in
remote work, based their preferences primarily on positive opinions regarding the exchange of knowledge,
information and learning. In the remaining groups where these opinions were neutral or negative, remote work
did not appear as a preferred form of work in the future. Therefore, organizations should particularly analyze
the processes of organizational learning in relation to Generation Z employees, so that they meet the
expectations of these employees.

6. Conclusions

The conclusions drawn by the author of the study from the analysis of the research results are positive. The
analyzed group of young people with experience in remote work, not forced due to the pandemic, but chosen
consciously and voluntarily, appreciates the importance of knowledge and information in the context of
increasing their own effectiveness and learning in connection with building personal relationships. Therefore,
even representatives of the youngest generation of employees understand how important direct contact with
other people and their knowledge is. Such transfer of knowledge allows for a faster learning process, adaptation
of knowledge to the requirements of organizational practice and verification of the acquired information
without leading to information overload. The presented attitude of young employees towards the issue of
knowledge and learning creates a platform for intergenerational knowledge transfer, which should undoubtedly
be of interest to both researchers and practitioners, with particular emphasis on HR department employees.
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Abstract: Science and Technology Parks (STPs) are pivotal in driving regional development, primarily through fostering
innovation and enhancing regional wealth. However, the impact of STPs on regional development remains a contentious
topic with inconclusive findings. This study digs into the contribution of STPs to the profitability of firms by conducting a
comparative analysis of profitability and salary data between firms located within these parks (on-cluster) and those outside
them (off-cluster). The research adopts a two-pronged approach: initially, it examines firm profitability and employee salaries
at an aggregate level to understand the overall economic impact of STPs. Following this, it models the various factors that
influence firm profitability, offering a nuanced understanding of the dynamics at play. The findings are revealing — being
located within an STP (on-cluster) appears to significantly boost a firm's profitability, but only up to a certain size of the
cluster. This suggests that the benefits of being in an STP diminish beyond a certain scale. At a more granular, micro level,
the study finds that a firm's previous innovation output has a positive impact on its profitability. This underscores the
importance of continuous innovation for sustained economic success within these clusters. Conversely, a larger firm size
seems to negatively impact profitability within STPs, indicating a potential strategy for growing firms to relocate off-cluster
to mitigate this effect. For firms operating outside STPs (off-cluster), the scenario differs. Here, innovation plays a partial role
in influencing profitability, and interestingly, the size of the firm does not significantly impact its profitability. This distinction
between on- and off-cluster firms highlights the unique economic ecosystems fostered by STPs and their varied effects on
firm performance. Overall, this study contributes to the ongoing debate on the role of STPs in regional development, offering
new insights into how these entities affect firm profitability and suggesting potential strategies for firms operating within
and outside these parks.

Keywords: Science and Technology Parks (STPs); Firm Profitability; Innovation Output; Cluster Dynamics; Knowledge
Management

1. Introduction

The foundational Resource-Based View (RBV) of firms stems from an industrial organization approach, positing
that businesses operate within a tangible reality. Managers can collect and process information within this
reality to make informed decisions and implement strategies (Wernerfelt, 1984). However, when it comes to
fundamental innovation and change, the RBV stumbles, struggling to grasp these pivotal concepts. In contrast,
the Knowledge-Based View (KBV) centres around a firm’s dynamic capability to innovate and adapt, an area ripe
with debate and exploration for knowledge management theorists (Grant, 2002).

Industrial clusters, specifically, have undergone a fascinating evolution over the last 40 years. Once primarily
spontaneous and grassroots ("bottom-up"), clusters have increasingly become focal points of scholarly and
governmental attention for spurring innovation and regional development, particularly since Porter highlighted
their competitive advantage. These clusters, such as Science and Technology Parks (STPs), now often materialize
through planned ("top-down") initiatives, sometimes fuelled by taxpayer investment, with firms choosing
whether to join these hubs or remain independent (Mondal et al., 2024; Mondal et al., 2023; Porter, 2003).

There are generally three acknowledged types of industrial clusters. First, "pure agglomeration industrial
districts" are characterized by proximity-based firm networks that facilitate free labour movement and
knowledge sharing. Second, the "industrial complex model" is distinguished by supply-demand relationships
between co-located firms, aiming to minimize transportation costs but at times risking inflexibility. Finally,
"social network clusters" thrive on trust-building through formal or informal networks, fostering cooperative
work and potentially reshaping the cluster’s organizational structure through shared investments (Gordon and
McCann, 2000; Kolehmainen, 2002; McCann et al., 2002).

Historically, clusters aimed to reduce transaction and transportation costs by streamlining the flow of
information and knowledge. They also served to minimize the hurdles in knowledge transformation and cost
savings, such as infrastructure and specialized labour availability, which in turn fostered an environment
conducive to knowledge sharing and cooperation (Barkley and Henry, 1997; Cojocaru and lonescu, 2016).
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At a regional level, clusters are lauded for their potential to enhance wealth by supporting entrepreneurship,
attracting multinational corporations, and boosting employment. However, such initiatives also carry risks and
potential downsides, such as the possibility of economic "lock-in," space constraints, and the misallocation of
financial resources (Barkley and Henry, 1997; Sunley and Martin, 2010; Breschi and Malerba, 2001; Tallman et
al., 2004).

Regarding financial returns, the examination of Science and Technology Parks (STPs) across Europe, which
employ significant numbers and represent a considerable investment, has been a major focus of scholarly inquiry
(EU Commission, 2018). Studies have scrutinized various performance indicators, including employment growth
and innovation outputs, to gauge the success and influence of clusters on regional economic vitality (Al-kfairy et
al., 2017; Temouri, 2012; Porter, 2003).

This study seeks to illuminate the factors influencing the profitability of on-cluster firms by analysing financial
data at both the aggregate and micro-levels. It endeavours to understand the interplay between innovation and
profitability within clustered environments. By employing panel data analysis and contrasting on-cluster with
off-cluster firms, the study aims to extract nuanced insights into the drivers of firm success within these unique
ecosystems.

2. Related Work

Innovation expenditure and output significantly influence firm profitability, and their impact is often moderated
by the firm’s location within or outside of industrial clusters such as Science and Technology Parks (STPs). This
section explores how these factors interplay to shape financial outcomes for firms, emphasizing the distinctive
effects of being situated on-cluster (within STPs) versus off-cluster (outside STPs).

Innovation expenditure, encompassing R&D spending, technology acquisition, and related investments, is a
critical determinant of a firm's capability to develop new products and processes, which can lead to a sustainable
competitive advantage (OZKAN, 2022). However, the immediate impact of such expenditures on profitability
can be complex. Initially, high innovation expenditures might not translate into immediate profits due to the
time lag between spending and the realization of benefits through commercialization (Schaper et al., 2023). This
delay can be attributed to the development cycles required to innovate and subsequently market the
innovations effectively. Previous studies have highlighted that while R&D intensity is a strong predictor of future
revenue growth and market valuation, its direct impact on short-term profitability is often negative or neutral,
as these investments take time to yield returns (Tung and Hoang, 2024).

Innovation output, typically measured by metrics such as patents, licenses, and product launches, directly
correlates with enhanced firm performance, especially in technology-oriented sectors. Firms that successfully
commercialize their innovations can secure substantial profits and market share. The effect of innovation output
on profitability is more pronounced when these outputs are successfully aligned with market needs and are
adequately protected through patents or copyrights, which prevent competitors from eroding the innovator’s
market position. Empirical studies suggest a positive correlation between patent outputs and firm profitability,
emphasizing that firms with higher patent counts tend to exhibit better financial performance, assuming these
patents are of high quality and market relevance (Song et al., 2024).

Being located within an STP (on-cluster) can significantly affect a firm's profitability. STPs are designed to foster
an environment conducive to innovation and business growth by providing infrastructure, networking
opportunities, and access to knowledge and resources. Firms located on-cluster benefit from proximity to other
innovative companies and research institutions, which facilitates knowledge spillovers and collaborative
opportunities. These interactions can enhance the firms' innovation output and, consequently, their profitability
(Aydemir, 2024).

Moreover, firms in STPs often have better access to funding sources, including venture capital and government
grants, which can enhance their ability to invest in innovation. However, the benefits of being on-cluster might
diminish as the cluster grows and becomes congested, potentially leading to increased competition for the same
resources and talent, which might initially decrease profitability for some firms. This dynamic underscore the
importance of managing growth within STPs to maintain an environment that continues to support each firm's
profitability (Mondal et al., 2023).

In summary, both innovation expenditure and output play crucial roles in determining firm profitability, with
these effects significantly influenced by the firm’s location within industrial clusters. The strategic benefits of
on-cluster location can provide firms with competitive advantages through enhanced innovation capabilities and
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access to collaborative networks and funding. Understanding these dynamics is essential for firms deciding on
their location strategy and for policymakers aiming to foster successful innovation ecosystems within STPs.

3. Methodology

Using the dataset obtained from the Swedish database (Ratsit) for industrial code 62X, we collected firms’
financial data for 2007-2015. The data includes on- and off-cluster firms for Linkoping Science Park (Mjardevi).
Using porter's definition of business clusters, firms were either identified as on-cluster if they are either:

e Located inside the business cluster postcode area.
e  Oris part of the STP organisations.
e  Otherwise, they are considered off-cluster.

Then, we categorise the data every year and sum up the firms' profit using the following formulas:

n
rofit, = Profit; ,yisthe year and i is the firm.
=1

Equation 1

After that, the average profit-per-Employee and the average salary-per-employee, as well as the Average Patent
and License income per-employee and Average R&D investments per-Employee, was calculated for both on and
off-cluster firms in order to make a systematic comparison between on- and off-cluster firms. Then, we run a
correlation analysis to understand the factors that influence the overall firm's profitability for both on- and off-
cluster firms using SPSS.

Finally, we used Stata to build a fixed and random effect model using panel data analysis for both on- and off-
cluster firms. Hausman test was used to choose between the fixed and random effect models (an approach
similar to Al-kfairy et al., 2019b).

4. Results

After executing equation 1, we obtained the results in Table 1. Table 1 shows that the firms' total profit for on-
cluster are much better than off-cluster at the aggregate level. This proves that, at the aggregate level, firms
located on-cluster — financially - perform better than off-cluster firms.

Table 1: On- and Off-cluster Financial Data Summary (Salaries and Profit are measured as KSEK (thousands
Swedish Krona)

Number of Emps | Total Profit for all Firms | Number of Employees | Total Profit for all Firms
Year (Off-cluster) (Off-cluster) (On-Cluster) (Off-cluster)
2008 466 91,775 1,203 781,009
2009 552 68,271 1,281 308,624
2010 607 -34,480 1,353 324,679
2011 696 64,703 1,340 207,752
2012 818 56,956 1,468 119,717
2013 863 87,420 1,610 273,235
2014 987 51,830 1,630 -80,207
2015 1,130 69,928 1,470 57,872
2016 1,145 71,075 1,463 -2,362

However, in order to get a better understanding of the obtained results, we calculate the average per-employee,
which should give a better understanding of the firms' performance. Figure 1 shows that On-cluster outperforms
off-cluster profit up to the year 2012, when the on-cluster profitability started to decline, and off-cluster firms
become — on average — more profitable than on-cluster firms. Thus. We compared the growth in the number of
employees to findout if the drop in the average profit is related to higher growth rate in the number of
employees as shown in Figure 2.

20
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Mousa Al-kfairy

On- Vs Off-Cluster Average Profit

(KSEK/Employee)

800

@

@

3 600

a

5400

@

a 200 I I

k=
5 ) I | Il Em Il - = =
o || [ ]

% o, 2007 2008 2009 2010 2011 2012 2013 2014 2015
S _

§ Year

<

B Average Profit Per-Employee (On-Cluster)

B Average Profit Per-Employee (Off-Cluster)

Figure 1: On-VS Off-Cluster Average Profit Per-Employee
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Figure 2: On-Cluster VS Off-Cluster Number of Employees Growth

Although the comparison shows that on-cluster firms — on average- are more profitable than off-cluster firms,
the picture is still not clear, especially in understanding how time (age of the cluster) impacts the firms'
profitability. Thus, SPSS was used to understand if there is a correlation between the growth in number of firms
(size of the cluster) and firms profitability (in average). Figure 3 proves that there is an initial decline in the firms'
average profitability as more firms are joining the cluster, which causes the average profit to decline, which is
normally because firms take time to start generating profit. This can be explained by the lag between innovation
generation and licensing innovation (Al-kfairy et al., 2019b).
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Figure 3: On-Cluster Number of Firms VS Average Profitability

Then, we analyzed the impact of the average innovation output on both on-cluster and off-cluster firms
profitability, we run Spearman regression analysis between the average innovation output measured as patent
and license income with firms profitability. Surprisingly, the results show a significant negative correlation
between average patents and license income and firms’ profitability for on-cluster firms (Rho = -0.783, p-value
= 0.013). This indicates that the more innovation income the less profitable the company. However, as Al-kfairy
et al., 2019b argued that there is a positive correlation between innovation output and Turnover, but a negative
initial correlation, these results are compatible with their results, and the on-cluster firms will start benefiting
from innovation output later in the cluster development. On the other hand, no significant correlation was
identified between off-cluster firms’ profitability and innovation output, which is again indicates that off-cluster
firms financial return does not depend on how innovative is the firm, but on the nature of the firms' business
which is most likely a consultation company.

Furthermore, we calculated the innovation capability per firm using the following equation:
P&L;,;

———— ,iisthereporting firm, and t is the year (2007,2008 ...2015;
Turnover,,,

}Inno Vi =

Equation 2

Then, we apply panel data analysis techniques with both fixed and random effect model to firms' profit data at
both on-cluster and off-cluster firms. The final obtained regression model for on-cluster firms profit using fixed-
effect model (Huasman test returned p-value of less than 0.001 and concludes that random effect model is not
appropriate) is summarized in Equation 3:

Profit.,, = C Innovi,_++ CR&D:,,_1+ C3GroupContribution;,,+ C4Numberof Emplovees;..+ Const

Equation 3: On-Cluster Firms Profit Regression Model

Table 2: Coefficient Values Obtained from the Regression Model (Equation 3)

Coef p-value
C4 579.045 0.005
C, 0.310 0.080
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Coef p-value
Cs 0.520 0.001
Cy -1139.154 0.000
const 21050.710 0.000

The model shows a positive lag effect of innovation parameters for Innov measured as patent and License
outcome ratio to Turnover and the R&D investments. The model results support the results at the aggregate
level, which shows no immediate effect of innovation output on the firms' profitability. Moreover, it shows a
positive impact of firms' group contribution on firms' profitability, which further support the hypothesis that a
firm is more likely to be profitable if it is part of a group. These results are in line with earlier results of Al-kfairy
et al., 2019b, who shows a positive relationship between innovation and turnover for on-cluster firms.

In order to understand if there is a difference between the on- and off-cluster firms, we run the same model for
off-cluster firms. The model shows a significant positive relationship between innovation (Patents and License
Ratio to Turnover) as well as group contribution and firms' profitability, but no significant relationship between
R&D investments and firm size (measured as a number of employees) and firms’ profitability.

The previous results suggested that regardless of being on-cluster or off-cluster, innovation is always positively
impacting the firms' profitability. However, one significant difference between being on-cluster and off-cluster
is the R&D investment impact, which shows a positive effect in the case of being on-cluster. At the same time,
no significant relationship was reported in case of being off-cluster. Thus, innovation is more influential in case
of being on-cluster, which indicates that on-cluster firms are more innovation-driven than off-cluster firms.

Another significant difference is the size impact, which proves that on-cluster firms can be profitable but once it
grows more, then it might need to move off-cluster to stay profitable as size does not have any significant impact
on off-cluster firms.

5. Discussion

5.1 Theoretical Implications

This study enriches the theoretical landscape surrounding the Knowledge-Based View (KBV) of firms by
elucidating the mechanisms through which knowledge management and innovation catalyze firm success within
clusters. By highlighting the nuanced effects of on-cluster locations on innovation outputs and profitability, it
offers empirical support for the KBV's assertion that proximity to similar and complementary businesses
amplifies a firm’s capacity to leverage external knowledge for competitive advantage. Additionally, the
relationship between innovation outputs, such as patents, and firm profitability extends resource-based
theories. This alignment underscores the necessity of not only possessing but also strategically deploying firm-
specific capabilities and resources to achieve superior performance. The findings also contribute to cluster
theory by illustrating how clustering benefits, like increased collaboration and access to specialized knowledge,
impact firm profitability. This introduces a more balanced perspective on cluster dynamics, acknowledging
potential drawbacks like resource saturation as clusters expand.

5.2 Practical Implications

From a practical standpoint, the insights from this study are invaluable for managers, policymakers, and
entrepreneurs engaged with or considering involvement in Science and Technology Parks (STPs). Managers are
advised to optimize their innovation strategies by aligning R&D investments with market demands and
protecting intellectual property to fully capitalize on innovations. The study also informs location decisions,
suggesting that firms evaluate the benefits and potential challenges of situating within an STP. While smaller
firms and startups may find critical support in these environments, larger organizations might reconsider their
placement as clusters become congested. For policymakers, these findings highlight the importance of designing
and managing STPs to support sustainable firm growth and innovation, suggesting policies that adapt to the
evolving needs of firms and the technological landscape. Furthermore, recognizing the diverse innovation
profiles across different types of firms, both policies and management practices should be tailored to maximize
the economic and competitive benefits of innovation activities within the cluster. These practical and theoretical
insights collectively offer a robust framework for enhancing firm profitability through strategic innovation
management and thoughtful engagement with STP ecosystems.
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6. Conclusion and Future Work

STPs are considered as a regional tool for fostering regional development by stimulating regional employment
and financial growth. During the last couple of decades, many regional authorities tried this tool. For example,
IASP reported more than 350 members worldwide and more than 115,000 employees (IASP,2021). While the
STPs organisation structure impact on firms’ innovation has been well studied as in Al-kfairy et al., 2019a; Al-
kfairy et al., 2020 and Al-kfairy and Mellor, 2020. However, the impact of STPs on financial growth is still
debatable, especially if locating inside STPs will enhance the firms' probability to generate more profit. Thus, this
study tried to uncover that by comparing on- and off-cluster firms’ profitability.

The results indicate that locating on-cluster will increase the firms' profitability in general. However, as more
firms join the STP over time, this will have a temporary impact on firms profitability which causes it to decline,
then grow again. This conclusion which further support Al-kfairy et al., 2019b which indicated that STPs growth
is not linear and moves between different stages. Furthermore, the results show that off-cluster firms provide
better salaries on average to their employees than on-cluster, which can be explained by the fact that on-cluster
firms spend more on innovation investment in the form of R&D than on employees salaries.

This study indicates that locating on-cluster will enhance the firms' profitability than selecting to locate off-
cluster. However, the results show a positive impact of innovation for both on-cluster and off-cluster at the
micro level, but this impact is partial on the off-cluster firms. Moreover, the firm size is negatively impacting
firms' profitability in case of on-cluster firms, which means that cluster innovation impact on firms' profitability
is temporary.

Although this study contributes to understanding how location can positively impact firms' profitability, it is
crucial to understand firms' profitability for different industries as well as study business clusters at different
development stages rather than a mature business cluster.
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Abstract: For academics to be successful in a university career, it is generally acknowledged that relevant professional
development is a necessity. Research by academics should be innovative and demonstrate an understanding of current issues
and developments in their subject. Sharing such knowledge with others who are also endeavouring to learn, to understand
or to keep abreast of current developments is as important. Knowledge management and knowledge-sharing in commercial
settings, together with the elements that influence these practices, have been investigated by numerous researchers over a
long period. However, there are few studies which have evaluated knowledge-sharing in an educational environment, and
even fewer in relation to academics in Saudi Arabia. Saudi Arabia is, however, exceptional, in respect of knowledge
management and sharing in the academic ecosystem, due to its atypical, prevailing socio-political environment and this may
impact on the mechanisms and patterns of professional development amongst academics. Research in this social context, of
behaviours well understood in conventional environments, is therefore merited in order to identify similarities and
differences, filling an important literature gap and potentially contributing insights which may improve academic success in
Saudi and stimulate new ways of thinking in other contexts. The aim of this paper is to determine the factors that affect
knowledge-sharing behaviours amongst female and male academics in one of the higher education institutions in Saudi
Arabia. A theoretical framework is proposed which is based on the Theory of Planned Behaviour (TPB; Ajzen, 1985). The
factors which are commonly considered to be the most influential on both gender's knowledge-sharing behaviours will be
analysed and discussed in this exceptional setting. A survey will be distributed amongst academics to gather information for
this research. The findings of this study will contribute to the body of published knowledge relating to the practice of
knowledge-sharing among academics through the differentiation and quantification of factors which affect it. This will offer
academics the opportunity to enhance their understanding of this topic and subsequently, to optimise their part in
knowledge exchange processes.

Keywords: Knowledge Sharing Behaviour,Higher Education,Knowledge Sharing Attitude, Academic Staff.

1. Introduction

Knowledge is an essential asset of institutions, and since economic dependence on knowledge is well
established, it is also recognised as a precious and valuable resource (Fullwood et al., 2013; Amayah, 2013;
Howell & Annansingh, 2013; Bello & Oyekunle, 2014). Commercial enterprises have long recognised that, from
the perspective of gaining a competitive foothold, the possession and appropriate management of knowledge
is extremely advantageous (Igbal & Mahmood, 2012 ; Nielsen & Cappelen, 2014). The benefits are multiplied
when knowledge-sharing (KS) is a routine practice (Nonaka & Takeuchi, 1995) and numerous initiatives
pertaining to knowledge management (KM) have been based on facilitating and improving KS (Hislop, 2013).
Educationally, KS can be broadly defined as a societal exchange which advocates optimal practice and
sustainability, whilst disseminating both established and novel information. KS in an academic context ensures
that up to date research and pedagogical practices, as well as many other proficiencies, are exchanged, in an
attempt to guarantee their success in a competitive environment (Tan & Ramayah, 2014).

KS is a major contributor, which ensures a positive outcome from processes pertaining to KM and related
agendas. There is a societal expectation that universities are knowledge-rich institutions, and so an absence or
diminution of KS could be perceived as detrimental and as well as affecting both research performance and
pedagogical commitments (Ali et al., 2014), could cause institutional reputational damage. Thus the practice of
concealing or stockpiling knowledge, which is considered prevalent by some academics in a number of
disciplines, causing either a direct or secondary effect on innovative skills (Bogilovic et al., 2017; Malik et al.,
2019) and professional abilities (Nguyen et al.,, 2022), is widely considered an institutional hindrance.
Furthermore, such secrecy may harm social interactions and create a circular lack of trust which precipitates
additional undesirable consequences (Cerne et al., 2014; Bogilovic et al., 2017). This practice of the accrual of
unshared knowledge has, nevertheless, continued to plague and adversely affect academic establishments
(Cheng et al., 2009; Fullwood et al., 2013; Carband and Jafari Navimipour, 2018; Fauzi et al., 2019).

A number of studies have suggested that there is little research relating to KS, compared to other aspects of KM
(Jain et al., 2007; Amayah, 2013; Fullwood et al., 2013), a view substantiated by Ali et al. (2014) in their review.
This is especially the case with respect to KS in universities and between academics (Al-Kurdi et al., 2020). The
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lack of essential research into KS specifically is demonstrated by scarcity of studies which address educational
KS and the relevant influential factors (Fullwood et al., 2013; Ali et al., 2014; Akosile & Olatokun, 2020).

The aim of this paper, therefore, is to determine, from the broad spectrum of factors established as important
in other sectors and socio-political environments, those that most affect KS behaviours amongst female and
male academics in one of the most important higher education institutions in Saudi Arabia.

In view of the lack of studies on this subject and, specifically, research relating to KS within educational
establishments in Saudi Arabia, a major objective of this study is to recognise openings for further research.
Analysis of the factors that affect KS processes would also be of value for the improvement of a positive
university environment that advocates KS and optimises productivity. It will also enable the KS behaviours,
positive and negative, of academics to be identified. These findings will contribute to the development of an
educational ethos that supports the process of obtaining de novo knowledge, and the better sharing of such
knowledge between academics.

2. Knowledge Sharing in Higher Educational Institutions

Although a number of endeavours have been made to offer descriptions of knowledge, KM and KS, controversy
remains regarding agreed definitions, the latter varying according to the standpoint or setting to which they are
applied (Igbal & Mahmood, 2012; Ragab & Arisha, 2013; Ali et al., 2014). One academic-context definition of KS
is that it comprises the basic method utilised by employees to participate in the effective implementation of
knowledge and the development of creativity within the institution, to the latter’s competitive benefit (Jackson
et al., 2006). Accepting this definition means that KM and KS can be construed as being key elements for
maximising competitivity (Al-Kurdi et al., 2018).

Typically knowledge-rich institutions, universities are major players in the discovery of knowledge via their
research programmes, and in KS, through their published literature. Their engagement with commercial
enterprises and other bodies facilitates both KS and development, as well as social and cultural profitability.
University curricula also offer education and training courses for potential researchers. It could be anticipated
that because of this reliance on KS, universities would take the initiative with respect to approaches to KM and
that they would have an advanced and rich understanding of ways of dealing with and maximising their
knowledge worth (Fullwood et al., 2013).

Academics are expected to be knowledge leaders, who should not demonstrate any reticence regarding KS, with
the objectives of their university given primacy above their personal preferences (Al-Kurdi et al., 2018). The goals
of higher education facilities include facilitating the development of de novo concepts through collaboration,
encouraging KS and optimising learning proficiency through their academic staff, to benefit both the university
and the academic staff themselves and to promote the institution’s wider agenda (Tan & Ramayah, 2014; Dyer
& Nobeoka, 2000).

3. Research Model and Hypothesis Development

Reputation
Self Efficacy Attitude
Social Networks
Organisationl
— >
b N Knowledge K.powledge_
Leadership e sharing Intention sharing behavior
Perceived /

Behavioral
Control

Figure 1: Research model

The TPB is the most commonly referenced explanation for why people act in certain ways (Sussman & Gifford,
2019) and postulates that behavioural intention can be used to predict, and is the best determinant of, certain
actions. TPB has been frequently employed in relation to KM. According to the TPB (Figure 1), behavioural
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intention is impacted by a triad of components: (i) attitude with respect to the behaviour; (ii) subjective norms
relating to the behaviour; and (iii) perceived behavioural control affecting the behaviour (Sussman & Gifford,
2019). KS has been described in terms of the TBP by numerous researchers (Jolaee et al., 2014; Bock et al., 2005;
So & Bolloju, 2005) and evidenced in a wide range of settings. In a similar manner, the TPB will be applied in the
current study, which will investigate a number of pertinent covariates (elements or factors) identified in the
literature as being influential on behavioural intentions. These elements, which were used to extend the
research model, comprise reputation, social networks and self-efficacy, which are thought to influence an
individual’s attitude to KS, as well as the culture and leadership of an organisation thought to influence
subjective norms towards KS intention. The aim was to identify those elements which had the greatest impact
on KS behaviours practised by academics in higher educational establishments.

3.1 Intentions

within a KM domain, intention refers to a practitioner’s enthusiasm and desire to share knowledge (Wu & Zhu,
2012). Many studies have evaluated this characteristic in academics with respect to KS, and determined that,
overall, academics express positivity regarding their KS intentions. The first hypothesis arises from this.

H1. Intentions greatly influence knowledge sharing amongst academics.

3.2 Attitude

according to Kuo & Young (2008), attitude refers to the extent to which an individual makes a positive or negative
assessment of a certain phenomenon. It has also been described as a psychological leaning with respect to any
entity that is influential on intention (Hepler, 2015). A number of important studies have evaluated the
association between attitude and KS practice (e.g. Fullwood et al., 2017; Jolaee et al., 2014). Their results
demonstrate how people's attitudes about sharing knowledge reflect how ready they are to participate in the
process. In particular, the more positivity a person demonstrates with respect to KS, the greater their intention
(Afshar Jalili & Ghaleh, 2021; Stenius et al., 2015). Consequently, a second hypothesis is proposed.

H2. Attitude greatly influences the academic’s intentions to share knowledge.

3.3 Subjective Norm

This term describes a person’s subjective evaluation of how specific others anticipate that they should act, or
how they should respond themselves in an equivalent context, i.e. a normative belief (Stenius et al., 2015). A
number of studies have demonstrated that KS intentions are positively affected by subjective norms (e.g. Bock
et al., 2005; Stenius et al., 2015; Igbinovia, 2018; Afshar Jalili & Ghaleh, 2021). These findings lead to the third
hypothesis.

H3. Subjective Norm greatly influences academics' intentions to share knowledge.

3.4 Perceived Behavioural Control (PBC)

It is the degree to which an individual views their competence to engage in a specific behaviour (Ajzen, 1985). It
has also been suggested that if individuals had enough control over their behaviour, they would be likely to
follow through with their intentions when practical (Jolaee et al., 2014). Goh & Sandhu (2013) studied the effect
of PBC on KS in a higher education establishment in Malaysia, and surmised that it was a powerful positive factor
with respect to KS. A further hypothesis was therefore postulated.

H4. PBC greatly influences academic’s intentions to share knowledge.

3.5 Reputation

Reputation has been shown to be linked with behaviours related to KS (e.g. Dezdar, 2017; Wasko & Faraj, 2005).
Such studies have concluded that reputation is a powerful incentive to KS behaviour, findings substantiated by
Tan & Ramayah (2014) who found that as an academic’s reputation grew, she or he engaged in KS with peers
more frequently. These results underpin the fifth hypothesis.

H5. Reputation greatly influences the attitudes of academics towards knowledge sharing.
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3.6 Self-Efficacy

A definition of self-efficacy is an individual’s confidence that they have the proficiencies required to be successful
in a specific setting (Jolaee et al., 2014). This characteristic has also been demonstrated by several researchers
to be an important influential factor on the attitude of university academics with respect to KS (e.g. Lin, 2007;
Omojowolo, 2014; Dezdar, 2017). Akosile & Olatokun (2020) considered the relationships of self-efficacy and KS
practice in the academic environment to merit additional study. A further hypothesis has therefore been
proposed.

H6. The self-efficacy of academics greatly influences their attitudes towards knowledge sharing.

3.7 Social Networks

Fauzi et al. (2018) indicate that another factor that has a bearing on the academics’ attitude towards KS is social
networking. According to (Jolaee et al., 2014), social networks have a favourable and significant correlation with
academics' attitudes on knowledge sharing, they stated that academic staff members may develop a propensity
for good attitudes toward knowledge sharing if they expand their social networks. The following hypothesis was
therefore constructed.

H7. Social networks greatly influence the attitudes of academics towards knowledge sharing.

3.8 Organisational Culture

Promoting an organisational culture that supports knowledge sharing (KS) is one of the main tasks of knowledge
management (KM) (Angeloni & Grotto, 2009). According to several studies (e.g. Bousari & Hassanzadeh, 2012;
Cheng et al., 2009; Noor et al., 2014), organisational culture is one of the key elements that greatly influences
the success of knowledge sharing. A hypothesis was, therefore, postulated in relation to these findings.

H8. Organisational culture greatly influences the subjective norms of academics towards knowledge sharing.

3.9 Leadership

A substantial amount of literature in this field has emphasised the significance of leadership support and its
favourable effects on desired knowledge-sharing behaviour inside an organisation (Muhammed & Zaim, 2020).
Al-Kurdi et al.'s (2020) study amply demonstrated the beneficial impact of leadership on academic knowledge
sharing. Thus, the following hypothesis.

H9. Leadership greatly influences academics' subjective norms towards knowledge sharing.

4. Methodology

A gquantitative approach will be employed for this study. Data collection will be carried out using a questionnaire
survey, using questions that were adapted from previously published studies to fit this research context. The
proposed hypotheses will then be tested by analysing the resultant data using appropriate statistical tools to
identify the factors that influence KS behaviour amongst Saudi academics and their relative strengths.

5. Expected Results and Benefits

The context of this research project is rare. It differs from previous studies on KS in that the aim is to determine
the factors that have the greatest impact on KS behaviours of both female and male academics in a Saudi
university that operates a gender segregation policy. Female academics work on a separate campus to their
male counterparts. The results will be important because the importance of KS has been recognised in previous
research and emphasised as vital to the success of KM in universities and to universities achieving their
objectives. There is, consequently, a prerequisite for academic institutions to create tools that engender an
academic atmosphere that promotes KS between academics.

The results of this research will, therefore, be of value to higher management in universities, as they will greatly
assist them to identify the factors that have the greatest impact on the KS practices of Saudi academics. In
addition to describing an institutional environment that encourages KS, this study will support the development
of programmes and the use of incentives to improve knowledge behaviour amongst Saudi academics and their
colleagues. The findings will provide administrators with a solid evidence base upon which to build their policies.
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Abstract: Among the elements of Knowledge Production Function (KPF), R&D remains one of the highly studied factors. In
an era of interdependence and collaborations, no firm or enterprise can survive the prevailing highly competitive business
environment by not networking with firms of similar interest, values, and goals. The unanswered question in prior literature
on firm co-operation is what kind of firm co-operation best works? In finding an answer to fill this gap in literature, we
examined the impact of R&D co-operation, innovation co-operation (excluding R&D) and co-operation based on other
business activities on radical and incremental innovations. We further examined the moderating role of organizational
culture on the effect of firm co-operation on innovation. Our study is based on open innovation theory and the KPF.
Adopting the 2018 cross-sectional CIS data from the Eurostat database for the four Visegrad countries (Czech Republic,
Poland, Hungary, and Slovakia), the OLS regression and Average Marginal Effects models were used for the analysis. We
confirmed that when firms co-operate on R&D, there is a positive and significant effect on radical innovation but negative
significant effect on incremental innovation. Firm co-operation on innovation activities excluding R&D has positive and
significant effect on both radical and incremental innovations. Other business co-operations had positive and significant
effect on incremental innovation but not on radical innovation. We further confirmed a positive significant moderating
role on the effect of R&D co-operation on radical innovation. We proposed theoretical and practical implications of our
study to firm managers, government, and policy formulators.

Keywords: R&D co-operation, Training and Development, Radical and Incremental Innovations, OLS, Visegrad

1. Introduction

Firms network or co-operate for varied reasons. Some include knowledge sharing, cost sharing and joint
projects and other activities of mutual interest. Firm co-operation through strategic alliances spurs innovation
and firm performance. Over the years, firms have co-operated in the areas of information technology and
biotechnology (Boh, Huang & Wu, 2020). Effective firm co-operation has seen firms gained in the areas of
creativity and innovation, market expansion and access, risk and cost sharing and enhanced competitiveness.
(Boh, Huang & Wu, 2020; Shafi, 2021; Singh, 2022). One key area identified by extant literature for firm co-
operation is on R&D and its impact on general innovation. Van Beers and Zand (2014) used the random-effects
panel Tobit estimates, in Netherlands and found that, partner diversity in R&D had positive impact on radical
and incremental innovations. But in Portugal, investments act as a constraint to SMEs collaboration in R&D
towards product innovation (Paiva, Ribeiro & Coutinho, 2020). Despite the growing literature on R&D, Negassi
(2004) argues that firm network and R&D co-operation remain limited. With the existence of few studies on R
&D co-operation and innovation (Negassi, 2004; Pham et al., 2021; Bragoli, Cortelezzi, & Rigon, 2024; Peiré-
Signes, Diez-Martinez & Segarra-Ofia, 2024), the empirical relevance of the moderating role of organizational
culture has rarely been considered. Not only that, but the diversity in R&D and non-R&D cooperation has also
not been studied. The emphasis has been on firm heterogeneity in R&D co-operation. The neglect of examining
the varied R&D and non-R&D firm co-operation is an issue because the other forms of firm network or co-
operation also play a role in firm innovation performance.

The objective of this paper is to examine how networking or co-operation in the determinants of knowledge
production function (R&D co-operation and non-R&D co-operation) impact on radical and incremental
innovations in the Visegrad countries. We further aim to produce evidence on the moderating effect of
organizational culture (expenditure on training and development) on the relationship between R&D co-
operation and innovation. Our study contributes to the body of literature in three diverse ways. First, we prove
that variations in firm co-operation (R&D and non-R&D) have heterogeneity effect on radical and incremental
innovations. It is important to differentiate the impact of R&D co-operation on innovation and from that of
non-R&D to give effective alternative to firm managers and stakeholders. It helps to inform and direct
investment decisions on the kind of co-operation to engage. Second, we add to the understanding of existing
literature on organizational culture by examining the extent to which it moderates the relationship between
R&D cooperation and innovation in the Visegrad region. Thirdly, the study contribute enhances the KPF
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concept, Resource Based View (RBV) and Collaborative Advantage Theory (CAT). We explained R&D as a
knowledge-based determinant of KPF. Our study is based on RBV and CAT. RBV strides on the axiom, firm co-
operate to leverage complimentary resources and capabilities they cannot realised internally. On the other
hand, CAT posits that, firms that co-operate achieve optimal performance and competitive advantage. This
study asserts that firms that network and co-operate improves their resources and capabilities, competitive
advantage, and performance.

The rest of the study is framed as Section 2, literature, and framework of the study; Section 3, methodology,
results and discussions in Section 4 and conclusion in Section 5.

2. Literature and Framework of the Study

2.1 Linking Firm Co-Operation, Organizational Culture, and Innovation.

There are several bases for firm co-operation either internally or internally. The mutual benefits associated
with firm co-operation spur firms to make decisions to either co-operate or not. Firms that lack a resource, the
capability to perform an activity or produce a product usually network or co-operate. The co-operation of firms
is in various forms, but this study focuses on R&D co-operation, innovation co-operation (excluding R&R) and
other business activities co-operation. R&D co-operation involves firms engage in strategic alliances for long
term research projects with universities and other public research institutions. Park and Lee (2023) argue that
firm horizontal R&D co-operation is effective when there is economic risk and lack of market knowledge
regarding the introduction of a new product to the market. Several empirical studies show positive and
insignificant impact of R&D co-operation on firm innovation (Zitek & Klimova, 2020; Choi & Choi, 2021). The
effect of R&D co-operation on firm innovation has never been in dispute but, the direction and significance of
the impact and the type of innovation have been in dispute owing to the discrepancies in the findings over the
years. Innovation co-operation includes firms collaborating on innovation joint venture, feasibility of
introducing new projects, acquiring patents and licenses and software introduction (Sohag, Chukavina &
Samargandi, 2021). This excludes all research and development activities. Innovation activities improve
product and process innovation (Madrid-Guijarro, Martin & Garcia-Pérez-de-Lema, 2021) however, Rammer
(2023) argues that there is no significant impact on process innovation output when firms co-operate on
innovation activities. It suggests that, acquiring external knowledge is not certain for achieving process
innovation. Firms also co-operate on other business activities. This form of co-operation is in the domain of
sales and distribution, sustainable initiatives, manufacturing, marketing, and promotion. Firms that co-operate
experience considerable innovation in marketing, sales, and distribution (Xian & Jiang, 2023). To sum the issues
in existing literature, there are varied and inconclusive arguments on the impact of firm co-operation (R&D,
innovation activities and other business activities) on innovation. We therefore hypothesized that:

Hla: Firm R&D co-operation improves radical and incremental innovation in the Visegrad region.

H1b: Firm co-operation on innovation activities excluding R&D enhances radical and incremental innovation in
the Visegrad region.

Hic: The more firms co-operate on other business activities, the better it is for radical and incremental
innovation in the Visegrad region.

Organizational culture defines the shared values, norms, beliefs, standards, leadership, teamwork, and
artefacts that is associated with the organization (Srisathan et al., 2020). It influences how people talk, act, and
behave in an organization. There is no significant relationship between organizational culture and open
innovation performance (Alassaf et al., 2020). Organizational culture may be an improbable but a subtle
obstacle to innovation. Some firms have the culture of spending on the training and development of their
employees. The purpose is to enhance the skills and capabilities of the employee. While prior literature focuses
on using organizational culture as explanatory variable, our study uses it as a moderator. We therefore suggest
that:

H2: Organizational culture positively moderates the relationship between R&D firm co-operation and
innovation.
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Figure 1: Conceptual framework
3. Methodology

3.1 Data Source and Variables Description

The study used 2018 Community Innovation Survey (CIS) cross-sectional data from the Eurostat database for
the analysis. The Eurostat database is credible and reliable site and has been used by several empirical studies.
The context of our study in the Visegrad region. It comprises four European countries namely, the Czech
Republic, Poland, Hungary, and Slovakia. A total of 31859 firms from these countries participated in the study
(Refer to Table 2 for details). According to the European innovation scoreboard 2023, the countries in the
Visegrad region fall within emerging and moderate innovators. It is of immense interest to examine the
influence of firm co-operation in R&D, innovation activities and other business activities on incremental and
radical innovations in the region.

Our independent variable is innovation. Two indicators were used to measure innovation. One is products new
to market and new to the firm is used to measure radical innovation while products new to firm only is used
as proxy for incremental innovation. We used three indicators to measure firm co-operation. They are firm
R&D co-operation, firm innovation co-operation excluding R&D and firm co-operation on other business
activities. Expenditure on training and development is the proxy for organizational culture. We controlled for
firm age, firm size, and country fixed effects. Firm size is classified into small firms (10-49 employees), medium
firms (50-249 employees) and large firms (more than 250 employees). Firm age is coded as firms established
in 2016 or later= 1, from 2010-2015 =2 and 2009 or before= 3. All other variables used are dummy in nature.
It means they take the value 1 for “Yes” if the activity occurred and 0 for “No” if it did not occur. Refer to Table
1 for the details of variables used including literature sources.

3.2 Methods

We used the OLS regression to assess our hypothesis because it is a base line model for several empirical
studies. The OLS model is presented as:

Inn (Z;) = 8o + 81 parameters + firm characteristicsA + €; [1]

InnZ; represents “1” if the firm introduced a new product and “0” if it did not introduce a new product. Bois
constant, B; parameters, firm characteristics A is the vector and €; is the random error term.

We first assessed the issues of multicollinearity and heteroskedasticity which could be associated with our
data and beset our findings. We used Variance Inflation Factor (VIF). The smaller the VIF values the better it is
for the model. A VIF value above 10 indicates multicollinearity issues in the variables being studied. The VIF
produced and average value of 1.16 indicating that multicollinearity is not an issue with our data. The Breusch-
Pagan test for heteroskedasticity showed a P- value of 0.110 for incremental innovation and 0.240 for radical
innovation. This insignificant p-values in the BP test implies the likelihood of less or not issues of
heteroskedasticity. In the first stage of our analysis, we conducted an OLS regression analysis to examine the
impact of firm co-operation (R&D, innovation activity and other business activities) on radical and incremental
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innovations. Radical innovation is model 1 and incremental innovation is model 2. In the second stage of our
analysis, we did a robustness test using the average marginal effect estimation to check the reliability and
validity of the results in Table 5. We introduced expenditure on training and development as an interaction

variable to the model in stage 3 of the analysis.

Table 1: Variable description

Variable Indicators Data Literature source
source
Dependent variable Innovation product new to market CIS 2018 Van Beers & Zand at al.,
Innovation- Radical and Innovation product new to firm (2021)
incremental
Independent variable Co-operation on R&D CIS 2018 Paiva et al., (2020).
Firm co-operation Co-operation on innovation (excludes R&D) Nagassi, (2004)
Co-operation on other business activities
Control variables Year of establishment CIS 2018 Alassaf et al., (2020);
Firm age Number of employees Nagassi, (2004)
Firm size Visegrad countries
Country
Moderating variable CIS 2018 Alassaf et al., (2020);
Organizational culture Expenditure on staff training Srisathan et al., (2020).
Table 2: Firms per country
Country Number Percent Cumulative percent
Poland 15495 48.64 48.64
Czech Republic 5749 18.05 66.68
Hungary 7377 23.16 89.84
Slovakia 3238 10.16 100.00
Total 31859 100.00
Own calculations
Table 3 Multicollinearity diagnostic test
Variables VIF SQRT VIF
Co-operation on R&D 1.28 1.13
Co-operation on other innovation activities (excluding R&D) 1.39 1.18
Co-operation on other business activities 1.29 1.13
Firm expenditure on training and development 1.00 1.00
Firm age 1.04 1.02
Firm size 1.08 1.04
Country 1.09 1.04
Innovation product new to market 1.16 1.04
Innovation product new to firm 1.15 1.07
Mean 1.16

Own calculation

4. Results and Discussion

Table 4 shows the descriptive statistics of the study. On the average, firms in Visegrad region reported 54.6%
radical innovation and 81.5% incremental innovation. They also agree to have had 6.8% R&D co-operation,

35
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Emmanuel Ebo Arthur and Jan Stejskal

7.6% co-operation on innovation (excluding R&D) and 9.8% co-operation on other business activities.
Averagely, only 4% of the firms agree to have spent on the training and development of their employees. With
a firm size mean of 1.394, it implies that majority the firms in the study were medium firms with 50-249
employees. Most firms involved in the study were established from 2010 to 2015.

The OLS regression analysis results in Table 5 help to evaluate hypothesis Hla, H1b and Hlc. There is positive
significant effect of R&D co-operation on radical innovation but negative significant effect on incremental
innovation. It implies that, there is 10.2% improvement in radical innovation and surprisingly, 1.7% reduction
in incremental innovation for every unit of R&D co-operation firms undertake. This partially supports
hypothesis Hla. It also confirms the assertion of Choi and Choi (2021) that R&D co-operation has positive and
significant impact on innovation although they did not classify the effect on radical and incremental
innovations.

Table 4: Summary statistics

Variable Obs. Mean Std. dev. Min Max
Co-operation on R&D 29138 0.068 0.251 0 1
Co-operation on other 29138 0.076 0.265 0 1

innovation activities
(excluding R&D)

Co-operation on other 26110 0.098 0.297 0 1
business activities

Firm expenditure on 26094 0.004 0.130 0.130 18.283
staff training and
development

Firm age 31859 2.728 0.538 1 3
Firm size 31859 1.394 0.648 1 3
Country 31859 1.948 1.059 1 4
Innovation product new 31859 0.546 0.233 0 1
to market

Innovation product new 31859 0.815 0.181 01
to firm

Own calculations

Again, the results support the argument that R&D co-operation is effective when the economic risk of
introducing the new product is high (Park & Lee, 2023). The economic risk associated with radical innovation
is higher than incremental innovation. By implication, it is not surprising to find the impact of R&D co-operation
on radical innovation stronger and positive in relation to incremental innovation. Firms’ co-operations on
innovation activities excluding R&D had positive and significant impact on both radical and incremental
innovations. This fully supports hypothesis H1lb. It confirms existing studies that co-operation on innovation
activities enhances product and process innovations (Madrid-Guijarro, Martin & Garcia-Pérez-de-Lema, 2021)
even though our finding is on radical and incremental innovations. However, it is contrary to the findings of
Rammer (2023) that there is no significant impact on process innovation by firms’ co-operating in innovation
activities excluding R&D. We partially confirm hypothesis Hic in Table 5 that, firms co-operating on other
business activities positively and significantly impact incremental innovation but did not radical innovation.
This partially confirms the argument by Xian and Jiang (2023) that firms that co-operate on non-R&D and non-
innovative activities such as marketing, sales and distribution promote innovation. We found that this is true
for incremental innovation but not radical innovation. To give unbiased results, we controlled for firm age,
firm size, and country level effects in all our analyses.
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Table 5: OLS regression analysis of the R&D and non- R&D co-operation and innovation

Variables Model 1 Model 2
Radical Incremental
innovation innovation
Co-operation on R&D 0.102** -0.017***
(0.006) (0.005)
Co-operation on other innovation activities (excluding R&D) 0.043*** 0.009*
(0.005) (0.004)
Co-operation on other business activities 0.001 0.025***
(0.005) (0.004)
Firm age 0.003 - 0.001
(0.002) (0.002)
Firm size -0.010*** 0.005**
(0.001) (0.002)
Country level fixed effect Yes Yes
_cons 0.538*** 0.826**
(0.007) (0.006)
R-sqr. 0.017 0.0039
Adjusted R-sqr. 0.016 0.0037
Obs. 31859 31859

Note: Standard error in parenthesis * p<0.1; ** p < 0.05; *** p < 0.01

Own calculations

In Table 6, we further conducted robustness test using the average marginal effect estimation to

assess the

reliability and validity of our results in Table 5. The results confirm that firm co-operation in R&D and
innovation activities have significant and positive impact on innovation but insignificant impact on co-
operation on other business activities. Thus, for a unit change in R&D co-operation, firms achieve 16.3%
improvement in innovation and 8.3% for firm co-operation on innovation activities.

In testing hypothesis H2, we interacted expenditure on staff training and development and firm co-operation
on R&D, we found that organizational culture positively and significantly moderates the relationship between
R&D co-operation and radical innovation but not incremental innovation. This supports hypothesis H2 but
disagrees with Alassaf et al., (2020) that there is no significant relationship between organizational culture and

open innovation We reported only the positive results (Radical innovation) on the interaction effect.

Table 6: Robustness test results on the R&D and non- R&D co-operation and innovation using average

marginal effect method.

Delta Method
Variables dy/dx
Co-operation on R&D 0.163***
(0.020)
Co-operation on other innovation activities (excluding R&D) 0.083***
(0.019)
Co-operation on other business activities 0.006
(0.019)
Firm age 0.020
(0.013)
Firm size -0.027***
(0.010)
Country level fixed effect Yes
Obs. 5038

Note: Standard error in parenthesis * p<0.1; ** p < 0.05; *** p <0.01

Own calculations

Table 7: Interaction effect of expenditure on staff training on the relationship between R&D co-operation

and innovation

Variables

Model 1
Radical
innovation

Co-operation on R&D

0.107**
(0.007)

Expenditure on staff training and development

0.004
(0.010)

Expenditure on staff training and development * Co-operation on R&D

0.335*
(0.121)
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Model 1
Variables Radical
innovation

Co-operation on other innovation activities (excluding R&D) 0.049**
(0.007)
Co-operation on other business activities -0.003
(0.005)
Firm age 0.003
(0.002)
Firm size -0.010***
(0.002)
Country level fixed effect Yes
_cons 0.540**
(0.007)
R-sqr. 0.0174
Adjusted R-sqr. 0.0171
Obs. 26094

Note: Standard error in parenthesis * p<0.1; ** p < 0.05; *** p < 0.01

Own calculations

4.1 Discussion

Our first hypothesis Hla sought to examine how firm R&D co-operation improves radical and incremental
innovation in the Visegrad region. We confirmed that R&D co-operation enhances radical innovation but
surprisingly it retards incremental innovation. This provides an insight into the missing link existing in current
literature (Zitek & Klimova, 2020; Choi & Choi, 2021) which mostly focus on R&D co-operation and its impact
on general innovation. It is pertinent to state that, firm co-operation in R&D is effective in terms of Radical
innovation but not incremental innovation. We also sought to find out the impact of non-R&D innovation on
radical and incremental innovations in our hypothesis H1b. This was fully confirmed by our findings that when
firms co-operate on innovation activities excluding R&D, is promotes both radical and incremental innovations.
We refute Rammer’s (2023) are argument that when firms co-operate on innovation activities, it does not
necessarily lead to innovation. We extend the understanding in firm co-operation that, policy statements of
firms that seek to achieve both radical and incremental innovation should give attention to co-operating on
innovation activities excluding R&D with firms of mutual interest that have the resources and capabilities to
carry out the co-operation agenda. Furthermore, we assert that, firm co-operation on other business activities
excluding R&D and innovation promote only incremental innovation. Such co-operation does not impact on
radical innovation. This was confirmed by hypothesis Hlc that firm co-operation in other business activities
did not have significant impact on radical innovation but was significant on incremental innovation. The
essence of assessing the moderation role of organizational culture in the relationship between R&D co-
operation was confirmed in hypothesis H2. We proved that, when firms focus on the culture of training and
developing their employees and co-operate with other firm on R&D, they promote radical innovation. Firm co-
operation is important and costly. It involves great investments. Hence, policy statements on firm co-operation
should focus on the kind of co-operation to engage in, the kind of organizational culture to develop because
they have a bearing on radical and incremental innovation.

5. Conclusion

The aim of our study is to examine firm co-operation in the determinants of knowledge production function
and the impact on innovation. Also, we assessed the moderation role of organizational culture (expenditure
on training and development) on the relationship between firm co-operation and innovation. The reason for
the purpose of our study is due to the research gap in finding answers to specific firm co-operations and how
they impact specific types of innovation. We partially confirmed our first hypothesis that firm R&D co-
operation positively and significantly impact on radical innovation but negatively impact on incremental
innovation. The second hypothesis was fully supported that firm co-operation on innovation activities
excluding R&D positively and significantly impact on both radical and incremental innovations. The third
hypothesis was partially confirmed that firm co-operation other business activities excluding R&D and
innovation activities positively impact on only incremental innovation and not radical innovation. We
confirmed our final hypothesis that an interaction between expenditure on training and development and firm
co-operation on R&D positively and significantly impact on radical innovation. Practically, the implications of
our findings suggest that firms that aim at achieving radical innovation succeed when they co-operate on R&D.
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Because the economic risk in radical innovation requires committed investments policies on R&D and an
effective triple helix system. Again, managers of firms that seek to achieve both radical and incremental
innovations should have a policy direction towards co-operation on innovation activities. Besides, other
business activities co-operation (excluding non-R&D and innovation activities) promotes incremental
innovation. Finally, managers of firms that want to succeed with the introduction of a product new to both
market and the firm should prioritize the culture of employee training and development as well as co-operating
with other firms on R&D. Theoretically, these findings contribute to collaborative advantage theory (CAT), the
knowledge production concept (KPF), and the Resource Based View Theory (RBV). From the point of CAT we
confirm that when firms are open to co-operation, there is an inflow of new knowledge promotes innovation
and the kind of co-operation firms undertake determine the kind of innovation the achieve. We further
established that, value of organizational culture in interacting with the determinants of KPF to promote radical
innovation in the Visegrad region. From the perspective of RBV, we affirm that new knowledge is a vital
resource towards innovation and its acquisition is through various forms of co-operation. Firm co-operation
must be done cautiously to achieve the optimal benefit. Regardless of the findings, our study is without
limitations. The study focused on only four countries in the Visegard region. Therefore, generalising the
findings should be done cautiously as it might not be a true reflection in the European region. Our data is also
cross-sectional in nature sourced from the 2018 CIS. The results do not allow for longitudinal assessment over
a period. The possibility of endogeneity and cross-sectional dependency issues cannot be ruled out in the data
used. We suggest that future studies include all countries in Europe and use panel data for the analysis. We
also suggest the that other determinants of KPF should be included in future studies to determine the
consistencies and variations in the findings.
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Abstract: Building interpersonal relationships in organizations plays a very important role and directly affects long-term
cooperation with partners. Informal and partnership relations have a particular impact on the agility of the organization, i.e.,
the ability to immediately respond to changes occurring in the business environment. The aim of this article is to assess the
impact of interpersonal relations on the organizational structure and the level of use of digital competencies. According to
the literature on the subject, agility in the organization and digital competences contribute to the effective creation and
transfer of knowledge. The benefits of implementing an agile structure in an organization also include better management
of changing priorities, open cooperation and communication, and greater awareness of the current situation in the
organization. The article uses the results of original initial research conducted as part of an inter-university research project
entitled "Interorganizational Relations in the Socio-Economic Economy". The research covered relationships in the
organization in five areas. The research among the students enrolled in the Master of Business Administration postgraduate
program at the Lublin University of Technology was carried out using a quantitative method using a developed survey
questionnaire. The analysis of the results confirmed the influence of partnership and informal relations on the agility of the
organization and the high level of digital competences implemented. A flexible approach to building relationships
enhances the creation of a networked organization. Informal relationships in the organization allow for the building of a
team that is more resistant to crisis situations as well as changes in customer needs and sectoral turbulence of the economy.
An important aspect of agility is also the high level of using digital competences, which influences the ability to create and
transfer knowledge.

Keywords: Interpersonal Relations, Relationships, Agile Structure, Agile Organization, Digital Competences.

1. Introduction

Relationships within organizations serve as the cornerstone for efficient and effective functioning and
development. These relationships, as noted by Klimas (2013), encompass both formal and informal aspects,
including social and interpersonal connections. The significance of informal relationships is steadily increasing
and directly correlates with the agility of an organization—its ability to promptly adapt to changes in the business
landscape. Partnership and interaction emerge as pivotal components of cooperation, exerting a direct influence
on the organizational structure.

In today's dynamic business landscape, the concept of agility has become paramount for modern organizations
in response to the rapid emergence of uncontrollable changes, largely driven by global digitalization. This
underscores the imperative of leveraging digital competencies to ensure the accuracy and comprehensiveness
of data, as well as facilitate effective communication (Kocot & Kwasek, 2022).

The aim of the work is to examine whether there is a correlation between the type of interpersonal relationships
in the organization and the level of use of digital competences of its members, as well as the agility of the
organization itself. To achieve this goal, the results of a survey conducted among a group of middle-level
managers participating in MBA postgraduate studies will be discussed.

2. Review of the Literature

The role of agility in organizational activities started to be discussed and documented in the 1980s and 1990s by
such authors as H. Takeuchi, I. Nonaka, P. T. Kidd, S. L. Goldman, & R. N. Nagel, with increasing scholarly interest
in the following decade. Joiner and Josephs (2007) not only focused on defining agile leadership but also
mentioned an agile organization, describing it as capable of anticipating and responding to rapidly changing
operational conditions. Rafi et al. (2022) and Atkinson et al. (2022) have underscored the significance of this
capacity to respond to turbulent environments as the essence of agility. Additionally, these authors emphasize
the multifaceted nature of agility, noting its various dimensions.

El Nsour (2021) draws attention to several dimensions of agility, including enterprise, employees, supply chain,
customers, and services. Similarly, Silva and Oliveira (2023), in their work discussing research conducted in Brazil,
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identify the dominant dimensions of agility in local companies representing Industry 4.0 as leadership, business,
markets, strategy, and process.

Devie et al. (2023) contend that an agile organization will focus on its internal culture to support agility, as well
as on customers and competitors. However, these authors also observe a research gap regarding the
relationship between organizational effectiveness and internal and external changes occurring within the
organization.

According to Bernstein (2007), capital is a distinct economic category denoting accumulated resources utilized
for implementing and advancing business activities, characterized by the potential for value growth. Regardless
of organizational specificity, the human factor holds a pivotal position in organizational structure. Honjo et al.
(2022) highlight that enterprises grounded in human capital find it easier to access foreign funds due to being
perceived as entities with enhanced creditworthiness. Hasan and Uddin (2022) argue that companies should
prioritize retaining talented employees crucial to organizational operations by offering suitable motivational and
financial incentives.

Employee relations, along with their interactions with external entities, are frequently viewed as organizational
capital (Zhang et al., 2022; Drewniak et al., 2020). Sukarno et al. (2019) regard relational capital as a fundamental
component of intellectual capital. Additionally, Ozgun et al. (2022) and Al-Omoush et al. (2020) highlight its
favorable impact on organizational agility and enterprise performance.

Interorganizational relationships represent a vital activity for organizations, undertaken to streamline business
operations and enhance their competitive positioning in the market (Bartkowski & Rzepka, 2024). The definition
of relationships presented in this study was obtained through a literature review undertaken by the author.
Another significant aspect concerning intra-organizational relationships is the collaboration between leaders
and subordinates. Gren and Ralph (2022) and Reunamaki and Fey (2022) emphasize the necessity of fostering a
willingness among individuals to share leadership responsibilities in order to cultivate agile leadership. They also
acknowledge that traditional managerial approaches within team settings may impede the implementation of
agility within organizations. Das et al. (2023) stress that leaders who prioritize reevaluation and problem
examination enhance agility and foster a supportive work environment by demonstrating care for employees'
needs and sentiments.

Tyagi et al. (2022) and Trzeciak & Banasik (2022) consider the organization responsible for implementing
solutions that determine the effectiveness and commitment of members within agile project teams. A relatively
new research avenue explores the impact of familial ties among employees on organizational functioning.
Existing literature does not offer a definitive answer regarding how such relationships influence company
operations. Ramirez-Solis et al. (2022) discovered, based on research conducted among a cohort of small and
medium-sized enterprises in Mexico, that surveyed companies benefit from interactions between managers and
the business environment, viewing them as sources of new products and services.

Probst, Raub, and Romhardt (2004) define knowledge as the accumulation of knowledge and skills utilized by
individuals to resolve problems. However, while various analyses affirm the fundamental significance of
relationships with stakeholders and the business environment for the processes of acquisition, learning,
decision-making, and problem-solving in enterprises (AlQuershi et al., 2021; Dar, 2019), the influence of capital
on knowledge sharing within these relationships remains a research gap in the literature (Aisyah et al., 2019).
As highlighted by Rzepka and Sabat (2022), the efficacy of knowledge utilization is contingent upon employees'
receptiveness to external contacts and willingness to embrace innovation.

The problem of the relationship between an organization's agility and its innovativeness is relatively well
represented in the literature on the subject. Agility should be understood as the organization's ability to survive
in a turbulent environment (Gtowacz, 2022), while innovation is defined as the enterprise's ability to create and
implement new solutions (Stefaniuk, 2019). Most researchers (e.g., Sjodin et al., 2020; Alamsjah, 2022)
represent the view that the impact of agile behavior in organizations on their innovation is positive. However,
there are items in the literature that contradict this theory. Annosi et al. (2021), based on research on changes
implemented in a large telecommunications company, draw the unexpected conclusion that increasing agility
has a negative impact on the ability of local employees to generate new solutions.

The agility of an organization is impacted by a multitude of elements, among which are database management
and information technology proficiency (also known as digital competencies). As per the Ministry of Digitization
of Poland's definition, digital competencies comprise an integrated amalgamation of knowledge, abilities, and
attitudes that are indispensable for efficient operation in a society where digital technologies are integral to
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living, learning, and working. Digital capabilities exert both direct and indirect influences on the development of
business flexibility and agility, particularly in the context of interactions with external partners (Saputra et al.,
2023; Gongalves et al., 2022).

Wang et al. (2022) have even advocated for the adoption of more advanced technologies, such as artificial
intelligence, highlighting their potential to enhance organizational innovation by fostering a greater sense of
innovation among management staff. Conversely, Khalil et al. (2023) underscore the significance of large
database analysis as a factor positively impacting organizational efficiency, marketing, and organizational
innovations. Khalil and Winkler (2023) have proposed a model elucidating how rapid resource acquisition and
deployment, experimentation with alternatives, and the emergence of self-organizing business teams contribute
to agility.

These activities often intersect with cloud computing, which is viewed as a competitor to the traditional
functioning of IT departments within organizations. Deng et al. argue that organizations achieve agility through
outsourcing, with IT solutions playing a pivotal role (2021).

Based on the literature review conducted above, the authors of this work conclude that there is a research gap
regarding the interdependence between the type of interpersonal relationship and the level of use of digital
competences in an organization. The few works in which researchers refer, but not directly, to this issue include
the study by Madhavaram et al. (2023), in which the subject of interest is, however, the broader understanding
of intellectual capital and its impact on the use of employees' knowledge and abilities for digital development.
The text published by Ritala et al. (2021) seems to be slightly more consistent with the topic proposed in this
article discussing the beneficial impact of relational capital on the scale of the use of digital technologies.
Similarly to the case of digital competences, there is a noticeable need to enrich research in the area of the
impact of informal relationships in an organization on its agility.

3. Research Methodology

The authors conducted research as part of the project titled "Interorganizational Relationships in the Socio-
Economic Economy," implemented in collaboration between the Lublin University of Technology and the
University of Warsaw from October 1, 2023, to September 30, 2024. The research aimed to delve into the
essence of interorganizational relationships across five key areas: defining relationships, factors driving and
impeding relationships, control over relationships, the role of leadership in establishing relationships, and
analyzing the structure and competencies of organizations.

The initial stage of the research project involved conducting pilot studies from December 2023 to January 2024.
The primary objective was to gather insights into the functioning of interorganizational relationships within
various facets of organizational activities. The research sample comprised middle-level managers who were
students of postgraduate studies, specifically the Master of Business Administration program at the Lublin
University of Technology.

The study utilized the Paper and Pencil Interview (PAPI) technique, with 47 respondents participating from both
the public and private sectors of the economy. An original survey questionnaire, comprising 15 closed questions
and information, served as the research tool. Respondents' answers were assessed using a combination of
single- and multiple-choice questions, along with a five-point Likert scale for enhanced precision in
measurement.

Table 1: Division of Respondents by sex, position held, and type and duration of organization’s existence (%
of Respondents)

Sex
Female 38.3%
Male 61.7%

Managerial Position Held

5 years or less 19.6%
6-10 years 17.4%
11-15 years 23.8%
16 years or more 11.0%
No 28.2%

43

Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Pawet Bankowski, Yuliia Boiko and Jacek Witkowski

Type of Organization

Private 51.1%
Public 42.5%
Other 6.4%

Duration of company's existence
0-1 year 0.0%
2-5 years 7.1%
6-10 years 71%
11 years or more 85.8%

Source: Own study based on research

The analysis of the respondents shows that the respondents were mainly men who had held a managerial
position for an average of 11-15 years in an organization that had been operating for at least 11 years. It is worth
noting that 51.1% of respondents are members of Generation Y (millennials), whose view is dominant in the
presented results. For the purposes of this article, the authors formulated two research hypotheses. Their
verification will help achieve the research goal, which is to determine the types of relationships that have a
positive impact on the degree of use of digital competencies and agility in the organization.

H1: Informal relationships influence the degree of use of digital competences in the organization.
H2: An organization that is characterized by informal relationships is more likely to have an agile structure.

To verify the above hypotheses, the Mann-Whitney test was used, which allows to identify differences between
two populations in the context of a specific variable. The hypothesis will be confirmed when the significance
level does not exceed p-value of 5%. When interpreting the results regarding the agile structure, the “l don't
know” answer option was treated as the respondent's feeling that the structure in his organization is not agile
but cannot be called non-agile.

4. Results

The fragment of research presented below focused on the interaction between the form of relationships existing
in the organization, the agility of its structure, and the degree of use of digital competencies. For the purposes
of analysis, the forms of relationships were consolidated into two population groups. The authors examined
respondents' answers to identify informal, partnership, formal, and bureaucratic business relations.

Table 2: The form of the relationship, the degree of use of digital competencies, and the agile structure in
the surveyed organizations

Informal relationships Formal and bureaucratic
and partnerships relationships
The Degree of use of Digital Competencies
Very Tall 13.8% 5.6%
Tall 41.4% 27.8%
Mediocre 41.4% 55.6%
Short 3.4% 11.1%
Very Low 0.0% 0.0%
Agile Structure in the Organization
No 13.8% 27.8%
| Don't Know 27.6% 55.6%
Yes 58.6% 16.7%
Form of Relationship
Formal Relations 27.7%
Informal Relationships 27.7%
Partnerships 34.0%
bureaucratic relationships 10.6%
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Source: Own study based on research

In organizations where the surveyed respondents are employed, all four forms of relationships are identified.
Partnership relationships were identified by 34.0% of respondents, while both informal and formal relationships
received the same percentage of responses - 27.7%. Bureaucratic relationships were identified by 10.6% of
respondents.

Digital competencies have a positive impact on the knowledge creation process within the organization.
Respondents from work environments characterized by informal and partnership relationships rated the use of
digital competencies in their organization at a medium or high level (41.4% each). In contrast, among
respondents working in formal and bureaucratic conditions, 55.6% assessed the level of digital competence
utilization in their organization as average. A very high level of digital competence utilization was indicated by
13.8% of respondents from informal and partnership teams, while this figure was 5.6% for respondents in formal
and bureaucratic relationships.

Regarding the existence of an agile structure in the organization, differences were identified in the occurrence
of agility among enterprises employing the surveyed respondents. Respondents from organizations
characterized by informal and partnership relationships most commonly described the structure of their
organization as agile (58.6%). In contrast, only 16.7% of respondents from the group with formal and
bureaucratic relationships identified an agile structure. Moreover, 55.6% of respondents from this group were
unable to identify their organization's structure as agile.
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The comparison of the degree of use of digital competencies in the studied populations using the Mann-Whitney
test resulted in a p-value of 0.0545. This indicates that the level of digitization in both groups is statistically

equivalent. Therefore, it suggests that informal relationships do not significantly increase the degree of use of
digital competencies.
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Figure 2:
Source: Own study based on research

The comparison of the presence of an agile structure in the organizations of the surveyed groups of respondents
using the Mann-Whitney test yielded a p-value of 0.0051. This result confirms that informal relationships are
associated with a more frequent occurrence of an agile structure within the organization.

5. Conclusions and Future Study

Based on the answers received from surveyed people managing various organizations, it was found that these
entities usually use the digital competences of their employees to a large extent. At the same time, the statistical
tool used in the study did not confirm that in organizations where informal interpersonal relationships dominate,
this process is characterized by greater intensity, which means that the first hypothesis (H1) was not positively
verified. The obtained results remain in some opposition to what can be read in the works of Madhavaram et al.
(2023) and Ritala et al. (2021). In the first case it is concluded that elements of intellectual capital such as
commitment, trust and intensity of relationships have a positive impact on software development and
innovative capabilities in IT companies, and in the second one, the authors believe that they have at least
partially confirmed the truth of the thesis that relational capital supports employees' achievement of goals
related to the implementation of the organization's digital strategy.

The second hypothesis (H2), which linked the existence of informal relationships in the group of people
employed in the organization with its agility, was confirmed. The conclusions drawn from the analysis remain
largely consistent with what was obtained in this respect by other researchers whose publications were cited
earlier. This applies in particular to works such as Sukarno et al. (2019), Ozgun et al. (2022) or Al-Omoush et al.
(2020). Moreover, the results discussed above correspond to the conclusions of those authors who, focusing on
the problem of leadership and its impact on organizational flexibility, quite strongly emphasize in this context
the need for openness and departure from more traditional models (Rzepka & Sabat, 2022; Gren & Ralph, 2022;
Reunaméki & Fey, 2022)

Analysis of the impact of relationships within the organization on various aspects of its functioning, including the
growth and use of digital competences and agility, should be continued. However, examining personal
relationships that constitute an intangible asset of every organization may pose some difficulties. In particular,
it seems that there is a need to include in the arsenal of cognitive measures these tools that will enable more
direct and reliable measurement. As Arszutowicz (2019) notes, this measurement may have a different nature
and, therefore, could provide various information of a static or dynamic nature. Attempts are already being
made to quantify what is difficult to measure in every organization, and the list of indicators that are potentially
usable for the study relational capital is still growing (the set of selected ones is discussed, for example, by
Vashishtha (2022)). The scope of knowledge about the possibilities of measuring digital competences is also
expanding (e.g. Canina & Orero-Blat, 2021; Tomczyk, 2023) as well as agility (e.g. Yauch, 2011; Lacerda, 2020).
This opens new perspectives for a better understanding of how human relationships and the capital based on
them affect the knowledge sharing process, because, as Aisyah et al. (2019) writes, currently this phenomenon
is still not fully recognized, and it is important both from the point of view of introducing and using digital
technologies and organizational flexibility.
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Abstract: Sustainability and organisational knowledge have been of interest to academics for decades, but the long-term
sustainability of knowledge within organisations is a less researched area. This study aims to fill gaps in the literature on
knowledge sustainability through the views of knowledge management practitioners. It will also provide a generally useful
definition of knowledge sustainability. The research was carried out using the Delphi method. A two-round questionnaire
survey was carried out involving professionals from 7 continents. The expert groups surveyed were TM experts, Business
experts, and Academic staff. In the first round of the survey, 106 respondents expressed their views and ideas on the
sustainability of knowledge in a free-text format, which was evaluated using Atlas.ti. In the second round, the statements of
the questionnaire, based on a content analysis of the first round of responses, were ranked by experts on a 6-point Likert
scale. In this case, 126 responses were received. The ranked statements were evaluated using IBM SPSS 25 statistical program
and the validity of our hypotheses was tested. The results confirmed that a trust-based organisational culture, based on the
values of sustainability leadership, is a prerequisite for knowledge sustainability. Alignment of the elements of the knowledge
management process with organisational objectives is essential for the long-term sustainability of knowledge and the IT tools
of the organisation play a dominant role. The comparison of the 3 groups of experts isolated in the study and the opinions
by continent did not show any significant differences. As a final summary of the results of the research, a definition of
knowledge sustainability was formulated, which provides a new basis for further research into the theory and practice of
building sustainable knowledge management systems.

Keywords: Knowledge Management, Sustainable Knowledge, Trust, International Research, Delphi Method

1. Introduction

The problem of knowledge loss has been around for centuries, even millennia, but research on its importance is
not a preferred area of research (Massingham 2018; Levallet and Chan 2019). This gap is evident at both
theoretical and practical levels. Research on the long-term preservation and sustainability of knowledge is
therefore essential. This means that the integration of the knowledge management (TM) process into
organisational operations is also a key to the future success of the organisation. A specific set of tools is needed
to ensure synergy between organisational knowledge and long-term organisational performance. Sustainable
organisational functioning has been a strategic priority for many years. It is a development process or
organisational principle that meets the needs of the present without compromising the ability of future
generations to meet their own needs (Our Common Future 1988). This definition opens the door to a sufficiently
wide range of choices and actions. Thus, the different disciplines and organisational needs determine to a large
extent the current actions behind the 'slogans'. The present research does not consider the application of
traditional indicator systems but uses their values to develop an option focusing on the transferability and long-
term preservation of knowledge.

The research questions were formulated as follows:

e  What does the sustainability of knowledge mean for knowledge management experts and researchers?
e What conditions are needed for the long-term sustainability of knowledge?

The research aims to define the definition of knowledge sustainability and to define the organisational
conditions for knowledge sustainability. To answer the research questions and to achieve the objective, a
practical study was launched using the Delphi method after a literature review. These are presented in the
following chapters. The significance of the study is that it (1) fills a gap in the definition of sustainable knowledge,
(2) articulates the conditions for sustainable knowledge, (3) provides an international comparison between the
views of KM experts, academic researchers and practitioners.

2. Literature Background

2.1 Sustainable Knowledge

According to the resource-based approach, knowledge is a unique internal resource (Freeman et al. 2021) that
can only bring a competitive advantage if it is used wisely to develop the internal capabilities and competencies
that best support the sustainable practices of the organisation. When the market is uneven, competition is at its
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peak, profit is dominant, and the strategic position of organizations can be compromised (Gibson et al. 2021;
Mishra 2019). In such a situation, traditional practices fail to deliver the expected results. Therefore,
organizational knowledge becomes a potential resource that can make a pioneering contribution to building the
strategic position of organizations (Torres et al. 2018). Lopez-Torres et al. (2019) in their research have shown
how SMEs can adopt knowledge management as an effective strategy to make their operations sustainable. A
knowledge culture thus developed is vital for organisations to operate effectively and sustainably (Shujahat et
al. 2019; Caniglia et al. 2021; Glikson and Woolley 2020). Sustainable knowledge and knowledge management
go beyond the typical expectations of sustainability in general (such as the preservation of the environment, the
necessary use of renewable energy sources, etc.) and think on a scale that seeks not only to create the physical
conditions and theoretical possibilities but also to imagine the conditions for an innovative future while
achieving social well-being. As is well known, the most critical issue in the knowledge management process is
how to solve the problem of sharing knowledge and thus preserving what has become common knowledge. In
discussing the sustainability of knowledge, the research logic that characterises sustainability in general is
reversed. It is not a question of how knowledge management helps an organisation to operate sustainably. The
question is what organisational conditions and operations are needed to preserve and maintain common
organisational knowledge in the long term. Phrased in this way, the role of trust in influencing knowledge
sharing, capture, collaboration, culture building, etc. becomes clear. These factors call for a holistic approach
and a complex way of thinking (Muhammad et al. 2020). In summary, to assess knowledge sustainability, it is
necessary to go beyond the published knowledge to explore opinions that provide a legitimate basis for a more
precise and broader definition and, at the same time, to explore the organisational conditions.

3. Research Methodology

The research represents a new approach and contribution to current knowledge in the field, both in theory and
practice. We used both qualitative and quantitative methods, which were conducted using the Delphi method.
We conducted a two-round questionnaire survey involving professionals from 7 continents. Respondents were
classified into 3 groups: TM experts, business experts, and academic staff. In the first round of the survey,
respondents expressed their views and ideas on the sustainability of knowledge in a free-form format. In the
second round, the respondents were asked to rank the statements of the questionnaire, based on a content
analysis of the first round of responses, on a 6-point Likert scale. The free-form responses of the first round were
analysed using Atlas.ti. The statements ranked in the second round were evaluated using IBM SPSS 25 statistical
software and then tested for the validity of our hypotheses.

3.1 Delphi Method

The Delphi method is a well-structured visioning method based on expert opinion, which gathers the opinions
of experts on a given research problem in at least two rounds. It facilitates the acquisition of a variety of
information that can help to provide a more comprehensive understanding of the research topic. Its anonymity
and iterative nature ensure the expression of open ideas and opinions and allow for multiple returns to help
further refine opinions.

The Delphi technique has four main features:

®* anonymity between participants,

* iteration with controlled feedback from the group,
* statistical aggregation of the group's responses

* expertinput.

Anonymity allows views to be expressed and changed in private, controlled feedback iteration ensures
communication between participants and the sharing of perspectives, statistical aggregation of group responses
allows data to be analysed and interpreted, and finally the concept of expert input suggests that all participants
are knowledgeable in the area under study (Trevelyan and Robinson 2015).

A large body of research has marked the application of the method and it is often added to the palette of
research methodologies in different disciplines (Hirschhorn, 2019). In recent years, it has been used successfully,
mainly for research in education and health (de Villiers et al, 2005; Chitu & Pawlowski, 2004; Hsu & Sandford,
2019; Vogel et al, 2019; Chalmers et al, 2019; Varndell et al, 2021; Sablatzky, 2022).
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A key part of the Delphi method is to select the right experts to ensure the quality of the results (Paré et al.
2013). The target group for our research is a group of experts with a high level of professional experience in the
research topic.

The experts in this research are divided into seven panels and two-panel groups. The first-panel group is defined
by the main source of opinion of the responding experts. The second group of panels is composed of four panels
based on the continent from which the experts' views originate: Europe, America, Asia and the fourth panel is
classified as Other. The panels allow the identification of cultural and contextual differences, which can
contribute to the reliability and relevance of the research. Experts were selected using the multi-stage approach
proposed by Okoli and Pawlowski (2004). A 'knowledge source identification worksheet' was developed to
identify the relevant background and skills of the experts. The main selection criterion was the experts' years of
experience in knowledge management and their work experience. The questionnaires were sent out online to
experts from academic professional societies, websites, professional journals, conference participants,
university websites, corporate websites, LinkedIn groups, etc. at the international level. Both rounds of the
survey were conducted in approximately 3 months. In the first round, experts were asked to freely express their
views on the topic of "sustainable knowledge as the key to a successful, sustainable future". The second
guestionnaire, based on the analytical results of the first round, asked respondents for their value judgements
on the statements made, organised around four groups of questions. The second questionnaire followed the
procedure of the "ranked" Delphi tests as defined by Schmidt (1997). The statements in the questionnaire were
ranked individually and independently using a six-point Likert scale.

Question groups for Questionnaire 2:

* Knowledge sustainability goals and values

* Organisational culture, the role of leadership

®* The link between knowledge management and knowledge sustainability
* The link between technological background and knowledge sustainability

3.2 The Sample
Delphi 1 - 1000/106 answers
Respondents:

* TM experts - 38,2%

*  Business professional - 28,3%
* Academic sector - 33,5%

7 continents
®* Europe-44,8%
* Asia-21,9%
* North America - 13.5%
*  South America - 10.4%
*  Africa-5.2%
* Australia-4.2%

Delphi 2 - 1000/126 answers

The characteristics of the first round of respondents are shown in Table 1.

Table 1: Characteristics of Delphi first-round respondents

Features n %

The main point of view/source of opinion comes from the following experience:

. Knowledge management expert 48 persons 38 .,2%

. Individuals working in academia

. Company specialist 42 persons 33,5%
36 persons 28,3%
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Features n %
Professional experience in a field related to knowledge management:
e Lessthan 5 years 9 persons 7,1 %
. Between 5 and 10 years %
e More than 10 years 21 persons 16,7 %
96 persons 76,2 %
Field of qualification:
*  General Business Management / Economics 63 persons 54 %
® Human resource management 58 persons 46 %
Highest level of education:
*  Bachelor training 9 persons 7.2%
° Master training 62 persons 49 %
. Doctoral studies (PhD.) 55 persons 43.8 %
The continent from which the main point of view/opinion originates:
e Asia 28 persons 21,9 %
®  Africa 7 persons 52%
*  North America 17 persons 13,5 %
N .
South America 13 persons 104 %
®  Antarctica o
*  Europe 0 persons 0%
*  Australia 56 persons 44,8 %
5 persons 4.2 %

Source: own editing
Hypotheses

H1. There are significant differences in the way knowledge management experts, academics and business
professionals define knowledge sustainability.

H2. There are significant differences between the opinions of experts from different continents.

4. Analysis

Atlas.ti software was used to evaluate the data. The software was used to perform a content analysis based on
the first round of expert opinions. The content analysis process consisted of six steps.

e create a new project using the software (name, save location)
e importing replies received

e automatic encryption

e making memos

e list of most common words

e raw data processing

The most common terms are listed and also in the form of a word cloud.

Table 2 shows the most common terms.

Table 2: Delphi first round list of most common terms

Terms oceurrence (n) | occumranca (%)
Knowledge Management 126 pieces 100%
Organisational processes 112 units 89%
Organisational goals 109 pieces 87%
Corporate (business) strategy 106 units 84%
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Terms oceurrence (n) | occurrance (%)
Competitive advantage (added value, organisational performance) 102 pieces 81%
Long-term thinking 99 pieces 79%
Cooperation (collaboration) 97 units 7%
Organisational culture 94 units 75%
Extremely important/essential/key 93 db 74%
People at the centre 90 pieces 1%
Strategic decisions/decision making 88 pieces 70%
IT solutions (IT, technology) 85 pieces 67%
Skills, competences 83 units 66%
Ethical issues 82 units 65%
A rapidly changing world 79 pieces 63%
Knowledge creation/creation 78 units 62%
Knowledge sharing 78 units 62%
Knowledge management system(s) 75 pieces 60%
Knowledge development/improvement 72 pieces 57%
Knowledge identification 72 pieces 57%
Ownership of knowledge 71 units 56%
Use of knowledge 71 units 56%
Tracking and tracing 67 units 53%
Dissemination 66 pieces 52%
Investment 64 pieces 51%
Communication 63 pieces 50%
Knowledge preservation 59 pieces 47%
Knowledge transfer (handover) 59 pieces 47%
Innovation 57 pieces 45%

Source: own editing

After identifying the most common terms and words, the second phase (questionnaire) was prepared. In this
case, starting a new project with the software, the aim was to formulate the groups of questions and the
questions to be asked to design the questionnaire, based on the most frequent expressions, words and phrases.
The groups of questions and the questions assigned to them are shown in Table 3. After finalisation, the
qguestionnaires were sent again online to the previous target group.

Table 3: Delphi Round 2 question sets and questions

Questions

Description of questions

Knowledge sustainability
goals and values

Organisational goal of knowledge sustainability

Knowledge sustainability as an organisational competitive advantage
Helping to achieve organisational goals

Integration into organisational activities

A vital factor for the 21st century

Making better decisions

The role of organisational
culture .

An organisational culture based on trust

Cooperation and shared values between organisational members and
management

Implementing the principles of sustainability management

Adequate and continuous training of employees

Ethical issues raised
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Questions Description of questions
. Incorporating elements of the knowledge management process
The link between knowledge . Continuous, unconditional knowledge sharing between organisational members
management and knowledge e  Knowledge development/learning renewal
sustainability e  The role of organisational memory
e  Aligning knowledge management with organisational goals
e  The important role of IT background
The link between . Organisational members' trust in technology
technological background e  Appropriate level of technological background
and knowledge . The role of artificial intelligence
sustainability . IT solutions as a key role
. IT knowledge and skills of organisational members

Source: own editing

The Delphi method and the SPSS program were used to test the hypotheses (to detect differences between
expert and national panels).

The Delphi method allows a group of experts to measure consensus. For the second questionnaire, the mean
and standard deviation of the responses were examined during the data analysis to understand the
heterogeneity or homogeneity of the responses. Next, we focused on measuring the consensus by calculating
the median and the interquartile range. In the case where the responses to a query are ordinal, the median can
be defined as a measure of central tendency and the interquartile range (IQR) as a measure of dispersion (Hsu
and Sandford 2007; Garson, 2014). The interquartile range is a statistical measure used to characterise the
dispersion of data. IQR is the range between 25-75 percentile points above and below the median. So IQR
represents the middle 50% of the distribution of the data. The interquartile range helps to measure consensus
among respondents. In cases where the IQR is relatively small, we can speak of a higher consensus. Conversely,
if the IQR is high, it means that opinions are spread over a wider range and there is no consensus. Outlier values
are not included in the calculation of IQR and therefore do not bias the result. This allows for a clearer and more
objective assessment of the degree of consensus. The use of IQR allows comparisons of consensus between
different groups. Following Kittel-Limerick (2005), a value of 2.5 was set to determine consensus. SPSS software
was used for this process, with a 5% significance level. The software summarised the results in a table, which
allowed us to determine the degree of consensus for each panel group. Due to space limitations, we present as
an example in Table 4 the results of the first (knowledge management expert, academic, corporate) and second
(European, American, Asian, other continent) panel groups for the six statements related to the first group of
questions (Knowledge Sustainability Goals and Values). Following a similar procedure (also analysing the other
three groups of questions), we obtained the terms and vocabulary from the experts' opinions which, when
summarised, define knowledge sustainability.

Table 4: Results of the first and second-panel groups' responses to the first set of questions.

Knowledge management expert Individaucaalzgvn:)i;king in Company specialist
Claim Median IQR Median IQR Median IQR
1 5.00 1 4.00 1 5.00 2
2 5.00 1 5.00 2 4.00 1.5
3 5.00 1 4.00 2 4.00 2
4 5.00 1 4.00 2 5.00 1
5 5.00 1.5 6.00 1 6.00 1
6 6.00 1 5.00 1 6.00 2
Europe America Asia Other
Claim Median IQR Median IQR Median IQR Median IQR
1 5.00 1.5 6.00 2 5.00 2 5.00 1.5
2 5.00 2 5.00 2 5.00 2 5.00 2
3 6.00 2 6.00 2 6.00 1 5.00 2
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Knowledge management expert Individauca:f’:vr;raking in Company specialist

Claim Median IQR Median IQR Median IQR
4 5.00 6.00 1 6.00 1 6.00 1
5 6.00 6.00 1 6.00 1 6.00 1
6 6.00 5.00 1.5 6.00 1 5.00 1.5

Source: own editing

In order to verify the validity of the definition, we focused on the questions in the four groups of questions that
received the highest scores from the experts. These results are illustrated in Tables (5, 6, 7, 8) below.

Table 5: Knowledge sustainability goals and values

Claims N Average | Source
The organisational goal of knowledge sustainability is to increase the added value for
o L 126 4,71 1,24
stakeholders within the organisation.
Ensuring knowledge sustainability has become a key source of competitive advantage for
2 . - : 126 4,93 1,01
organisations in a rapidly changing world.
Knowledge sustainability helps to achieve organisational goals. 126 4,68 1,24
Knowledge sustainability must be embedded in organisational activities. 126 4,92 1,10
In the 21st century, knowledge sustainability is a vital factor for organisations, regardless of
. ) 126 5,22 0,83
the industry they operate in.
The value of knowledge sustainability is used to make better decisions. 126 5,04 1,00
Source: own editing
Table 6: Organisational culture and knowledge sustainability
Claims N Average | Source
A key to the sustainability of knowledge within an organisation is an organisational culture
based on trust, where members of the organisation and its management work together. 126 4,79 1,17
Ensuring the knowledge sustainability cycle depends on the cooperation and shared values 12 4.94 101
of the members of the organisation and its management. 6 9 0
To make knowledge sustainable in the long term, it is necessary to apply the principles of
- 126 4,82 1,09
sustainable management.
Appropriate and continuous training of employees is a key element for successful knowledge 126 466 129
sustainability. ’ ’
Knowledge sustainability within the organisation raises ethical issues (e.g. inappropriate
126 5,00 0,88
data management, etc.) that need to be addressed.
Source: own editing
Table 7: The link between knowledge management and knowledge sustainability
Claims N Average | Source
The integration of elements of the knowledge management process into organisational
processes is a prerequisite for the long-term sustainability of knowledge within an | 126 5,06 0,88
organisation.
The continuous, unconditional sharing of knowledge between organisational members plays
- ] o7 126 5,02 1,05
an important role in the cycle of knowledge sustainability.
Knowledge development/knowledge renewal is an important step in the organisational
oo Y 126 4,91 1,14
application of knowledge sustainability.
Organisational memory plays an important role in knowledge sustainability. 126 4,86 1,04
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Knowledge sustainability requires the alignment of knowledge management objectives with
e C o 126 4,89 1,07
organisational objectives.
Source: own editing
Table 8: Technological background and knowledge sustainability
Claims N Average | Source
The organisation's IT environment plays an important role in making knowledge sustainable 126 435 120
within the organisation. ’ ’
To ensure the long-term sustainability of knowledge within the organisation, organisational
. 126 4,75 1,18
members must have IT knowledge and skills.
IT solutions are more important than other conditions. 126 2,85 1,58
Without artificial intelligence, the sustainability of knowledge cannot be ensured. 126 3,72 1,49
To make knowledge sustainable in the long term, it is necessary to have the right level of
. 126 4,91 1,14
technological background.
A vital element of successful knowledge sustainability is the trust that organisational
h 126 5,02 1,05
members have in technology.

Source: own editing
A definition of knowledge sustainability, summarised from the above peer review and opinions:

Knowledge sustainability is a vital organisational strategy to make better decisions for ethical and sustainable
organisational operations by preserving the value and usefulness of knowledge (tacit and explicit) in the
organisation over the long term. It contributes to gaining and maintaining a competitive advantage by
continuously updating existing and new knowledge, embedded in organisational activities. At the heart of
knowledge sustainability is human capital, the prerequisites for its provision within an organisation:

e Anorganisational culture based on trust (personal and impersonal), where members and management
of the organisation work together in a spirit of sustainable leadership.

e Integrating the elements of the knowledge management process into organisational processes,
ensuring a continuous, evolving, knowledge-sharing cycle of knowledge.

e Ensuring a high level of availability of the technological background supporting the knowledge
management process, maintaining the stress-free operation of technology, ensuring digital and
workplace well-being.

The definition also answers the research questions.

An ANOVA test was performed to test the validity of the two hypotheses. In order to explore the differences in
mindset between each panel group, a Post-Hoc analysis was conducted. It allows us to make further detailed
comparisons between groups or variables. Within the group of Post-Hoc analyses, we used Tukey's HSD
(Honestly Significant Difference) test, which is mainly used to perform multiple comparisons in ANOVA analyses.
The result was that there was no significant difference between the panels. Although there were statements
with different perspectives in the two panel groups of experts interviewed, overall there were no significant
differences.

5. Discussion and Conclusion

The definition of TM confirms that investment in intellectual capital is a key to competitiveness (Zsigmond and
Mura 2023). The need to build knowledge management systems and to integrate them into organisational
operations is a decades-old business model in Western societies, but a less preferred business model in less
successful economies, such as in Central and Eastern Europe (Marquardt et al. 2023; Talmo and Bonanomi 2015).
The need to build systems is often expressed at the level of management and strategy, but very few firms reach
the level of operational implementation. Organizational competitiveness and success are inextricably linked to
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learning and knowledge, which can be combined into ultimate performance at the organizational level through
knowledge management processes (Ayatollahi and Zeraatkar 2019; Skudiené 2021; Abrams et al. 2003). In
recent years, there has been a lot of research and publications discussing the results of this research on the
relationship between knowledge sharing and trust (Darroch 2005; Sankowska 2013; Paliszkiewicz and Koohang
2013; Alsharo et al. 2017; Kipkosgei et al. 2020; Ayadi et al. 2020). Without exception, all confirm that trust
influences the occurrence, quality and depth of knowledge sharing, and thus is closely related to the
construction and functioning of organizational knowledge management systems. Competitiveness and
economic success are interrelated in the so-called "knowledge management". "In this context, competitiveness
and economic efficiency are interrelated with 'soft' factors, with a back-and-forth effect. These are long-term
factors, focusing on short-term economic indicators can diminish their value, but ignoring them is an untapped
opportunity. Knowledge management systems provide organisations with a framework for the long-term
preservation of knowledge within a culture of trust (Miller 2019). However, research has not yet reached the
point of defining the conditions and practices for the sustainability of necessary and up-to-date knowledge. To
formulate an answer, we sought a basis - based on the wisdom of collective thinking - using the Delphi method.
The results of a free-form consensus search based on the opinions of international expert groups and their
analysis led to a definition of the long-term sustainability of knowledge and the organisational conditions for it.
The definition was developed on the basis of expert ratings of the statements of the four groups of questions.
The terms of the statements with the highest average score appear in the definition. The results of the consensus
search show that the opinions of the expert groups and scientists from the continents on the sustainability of
knowledge are converging.

5.1 Research Limitations and Further Possibilities

The limitations of the research are all factors that are specific to questionnaire surveys. First of all, the willingness
to respond, which is a problem apparently all over the world. Although the Delphi method combines qualitative
and quantitative approaches, at its core, the bias of expert respondents' informal expression of opinion must be
taken into account. Professionalism, honesty, reservations about identifiability, possible misinterpretation of
questions can be questioned. Despite our best efforts, these factors may affect the outcome. In the future, it
would be useful to extend the studies by collecting additional samples. The results obtained, the definition could
be further refined by increasing the sample size and/or ensuring representativeness. The inclusion of additional
countries from different cultural backgrounds would allow for a more refined comparative analysis and provide
an even deeper understanding of the knowledge sustainability practices of organisations and the possible
cultural influences in their context.
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Abstract: Knowledge Management (KM) and Creativity Management (CM) are increasingly linked to the analysis of healthcare
management. The health management of the Covid 19 emergency has amply demonstrated how these two frameworks,
which are widely debated in the literature, find practical operational feedback albeit with profound lights and shadows. This
study aims to investigate the contributions and threats of KM and CM within the context of local healthcare in order to
highlight, using a quantitative methodology, which variables impact healthcare management the most and which variables
are negligible. The analysis conducted concerns a sample of 200 healthcare workers from one of the Italian regions that has
been most affected by the pandemic and will show how quickly healthcare management has changed in terms of internal
procedures and relationships with stakeholders, subverting the paradigm of "rational planning" connected to typical CM
variables.

Keywords: Knowledge Management, Creativity, Healthcare Management

1. Introduction

In recent years, the healthcare system has been changed by notable pushes towards the introduction of
managerial models (Berardi et. al, 2022; Cepiku et. al, 2021). If we considered the situation a few years after the
change process, the result isa made up of positive and negative factors.

The positive factors undoubtedly consist in the fact that we hear more and more about management control,
budgeting, reporting and so on, and that after so many words the first concrete applications of these tools are
starting to appear. To these positive factors, however, we must add a substantial series of negative factors; we
refer in particular to these facts:

e the new management along with its control tools have been interpreted mainly as a method to reduce
and cut costs (Boyne, 2001);

e little attention has been paid by management models to the effectiveness and healthcare quality (Di
Vincenzo et. al, 2022) ;

e as a consequence of this, the medical component, despite having to play a primary role in the
application and use of these tools, has ended up being the great exclusion in many cases (Crosby et. al,
2017).

The limits just mentioned certainly constitute a valid stimulus to reflect and rethink healthcare management
models and tools regarding most recent studies regarding creative management in the intelligent management
of business processes (Kamara et al., 2002).

Part of the international literature highlights the need to combine traditional models of management and control
of business processes with analyses focusing on the quality of the services offered considering the ability of
healthcare workers to adapt to social and economic changes (Heeks, 2002 and 2003).

On this topic, the literature has highlighted how the COVID-19 pandemic represented the catalyzing event
towards a process of profound rethinking in the management of public health.

While on the one hand the New Public Management has introduced the concept of rational planning (indicator)
and achievable (target) objectives, the emergence of extraordinary and often unpredictable events have led the
public-healthcare system to review the traditional programming levers by introducing new variables such as
unconditional trust towards healthcare workers (trust) and the management of the unexpected on a par with so-
called ordinary management (Sternberg et a., 1997).

In this scenario, the ability to adapt and creativity of healthcare workers represents the lever that allows critical
issues to be overcome. Creativity and passion are of particular relevance to mission and vision statements. A
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simple definition of creativity is the power or ability to invent. We sometimes think of creativity as being a purely
artistic quality, but creativity in business is the essence of innovation and progress (Sargiacomo et al., 2021).

Defining passion we intend an intense feeling or conviction. Passion is also associated with intense emotions.
This means that a point of view should reflect and communicate something that is relatively novel and unique,
and such novelty and uniqueness are the products of creativity and passion (Robinson et. al, 2008).

On this topic, international literature has shown how the management of the COVID-19 health emergency was
brilliantly overcome thanks to the creativity and passion of healthcare workers who, through the re-engineering
of healthcare action plans (knowledge management in practice) led to the innovation of traditional managerial
models.

On these premises, our paper will analyze the changed context of the management of health services through
the field analysis of one of the Italian contexts hit by the COVID-19 pandemic event, namely the Abruzzo region.
Our same reference context has in fact been the subject of numerous studies on the topic and even the
international database "WHO Covid 19" has indexed numerous contributions on this topic. In this regard, as
confirmed by the literature, although the Abruzzo population represents only 4% of the Italian population, the
impact of the pandemic has literally exhausted the local healthcare system and only the profound dedication and
creativity in managing the pandemic has allowed us to react very quickly to the health emergency (Papi et al.,
2018).

By applying a quantitative methodology to the context of healthcare in Abruzzo, this work aims to answer the
fundamental research question: what is the role of creativity management and knowledge management in the
healthcare system?

To answer the research question, we structured the paper as follows: the literature review constitutes the link
between Knowledge Management (KM) and Creativity Management (CM); the methodological section will
describe the methods and times of the investigation we conducted in order to investigate the strengths and
weaknesses of the reference frameworks. Finally, through the analysis of the results we will show the efforts
made by the healthcare sector and how the new approach adopted has revolutionized the traditional
management of public healthcare management. These conclusions will outline the limitations of our research,
the weaknesses of the model adopted and provide ideas for further studies.

2. Literature Review

Creating value is the primary objective of a company and the managerial tools, behaviors and actions of each
operator are inspired by this model. For healthcare companies, the value creation model can be valid as long as
it is considers the peculiarities that characterize these companies. If creating healthcare value can become the
strategic objective of a healthcare company, it is essential, at this point, to evaluate which are the key variables
appear to be the paths for creating value.

The old management "tools" such as budgeting and reporting can be enriched from this perspective and
constitute an excellent support for all operators, first and foremost for the medical profession, which for various
reasons was in the past and still is today more reluctant and less involved in the use of these tools. The value
creation model can become the underlying philosophy which inspires all healthcare management tools and can
constitute the common language to facilitate meeting, dialogue and comparison of the different professionalities
and cultures that coexist within healthcare companies.

In this regard, part of the traditional doctrine identifies the "Knowledge Management Cycle" as the ideal
approach to creating healthcare value (figure 1). Knowledge management is commonly defined as the strategic
and organized approach aimed at identifying, capturing, storing, organizing and distributing knowledge within
an organization. The main objective of this approach is therefore to maximize the use of available intellectual
resources, to improve operational efficiency and to promote innovation.
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Figure 1: Knowledge Management Cycle (Machlup and Drucker,1978)

The knowledge management approach requires a series of activities to be put into practice: they range from the
identification of knowledge to the evaluation and measurement of its effectiveness. Performing these activities
perfectly, however, is not necessarily a guarantee of success: knowledge management is truly effective when it
is supported by the creation of an organizational culture that promotes knowledge sharing, continuous learning
and innovation.

It is therefore not enough to collect and share company knowledge, but it is necessary to convey the message at
all levels that knowledge sharing is an essential part of the success of every company activity (Al Ahbabi, 2019;
Capolupo et al., 2023). Thanks to knowledge management, the knowledge and skills attributable to this
knowledge are not the exclusive relevance of a few, but become accessible to all. Having this fundamental
advantage linked to knowledge management , it is also possible to identify other factors that are a direct
consequence of:

e Improved productivity - as a strategic and structured approach, knowledge management allows for
efficient management of information and, consequently, reduces the time needed to find answers or
solve problems, thus supporting the organization's productivity.

e Riskreduction - the collection and sharing of knowledge can also support the identification and effective
management of risks, as having access to accurate documentation of crucial information allows you to
make informed decisions and potentially prevent, costly mistakes .

e Quality improvement - through the sharing of best practices it is in fact possible to facilitate the
continuous improvement of operations and the general quality of its products and services.

e  Skills development - the systematic sharing of company knowledge also allows for continuous training
and the development of the skills of its collaborators, who can easily access training materials to
improve their professional skills.

e Preservation of company know-how - thanks to knowledge management it is possible to share specific
knowledge, possessed only by collaborators who carry out a particular activity and which would risk
being lost with staff rotation.

e Support for Innovation - it may seem obvious, but it is of fundamental importance to share past
experiences and solutions that can stimulate new ideas and innovative approaches.

Therefore, it is clear how knowledge management can significantly contribute to the success and growth of an
organization by improving operational efficiency, stimulating innovation and allowing organizations to preserve
and transmit the fundamental know-how to carry out their activities (Battiston et al., 2020; Capolupo et al.,
2023).

At the same time, this approach is not particularly effective where extraordinary events, for example the COVID-
19 pandemic, compromise the natural course of events by jamming the gear of the "Knowledge Management
wheel". In these cases, the human capital of corporate organizations represents “The key that unlocks the chain”.
As is known, the behaviors of people are characterized by numerous variables including: the predisposition to
sacrifice, to teamwork, along with the previously gained experiences.

All things being equal, the literature highlights the creativity of individuals (creativity management theory) as the
ability to overcome any corporate critical issues and guarantee the creation of corporate value.The health care
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industry needs creativity and innovation to address challenges with quality, safety, cost, and access to care
through the development and implementation of new or improved policies, processes, systems, products,
technologies, diagnoses and treatments, services, and care delivery methods (Amabile, 1990). In this sense,
creativity management is a system of principles, methods, techniques, practices, and instruments for managing
employee creativity to get the maximum effect for the organization according to its goals, objectives, employee
contingent, and available resources (Amabile; 1996; Ambabile et al., 2014; Al-Husseini, 2024).

Regarding creativity management literature (Patwary et al., 2024; Lubart, 2017) evidence on “the 7C’s the core”
create a strong foundation to relate in a more mindful way. More specifically:

Curiosity: we know that we don’t know everything and that we can’t know everything. When we
reconnect with our curious side and practice being open to whatever we find.

Cognition: By taking the time to explore our thoughts, we can also explore why we perceive, reason and
understand in the way we do. As we learn to look at our thoughts, feelings and responses from a more
objective point of view, we can begin to see things with greater clarity and understanding and how
context can impact our words, actions and decisions;

Compassion: when we’re compassionate, we decide to accept and engage with ourselves and others
with kindness, without judgement, reaction or disengagement. Learning how to engage with ourselves
and knowing which strategies we can use to take a gentler approach when times get tough is so
important;

Cultivation: We know learning a new skill or practice can be a messy one, with ups, downs, setbacks and
breakthroughs; we get the most out of committing to something when we are able to do so in a
consistent but flexible way. Creating meaningful changes can lead to genuinely profound shifts in
perspective and behaviour and they take time, practice and patience;

Celebration: a lot of the time we are so focused on the result, we overlook how far we have come. When
we celebrate our achievements, we acknowledge and honour our effort, creating positive feedback
loops that keep us motivated when times inevitably become difficult. Learning how to celebrate the
journey allows us to experience more joy and gratitude;

Community: the community is so important in our lives as in community, we find encouragement,
accountability, and diversity. Having awareness of our strengths and knowing what we can offer others
is so valuable. Being part of a community creates a more compassionate and curious culture where we
can foster a sense of openness and kindness together, whilst reducing judgement and increasing
tolerance;

Connection: it’s how we build relationships, understanding and behavior. If we can connect to ourselves,
others, and the world around us with understanding and compassion, we can fill the empty spaces in
realtionships.

r = SR
Lultivation £ :

ComndLEr

Figure 2: Creativity Management 7C’s (Lubart,2017)

The combination between a knowledge management (KM) and creativity management (CM) approach appears
to have been the winning key for overcoming traditional approaches to healthcare management in the period
preceding the pandemic emergency. The creation of healthcare value was in fact the final product of a "team
game" involving a large series of variables, whose behavior was coordinated and balanced in a synergistic way.
In particular, the variables of the model are divided among themselves according to a dual criterion:
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e causal, whereby final health state objectives are identified (value for users), and intermediate (or
instrumental) objectives aimed at achieving the former, and therefore logically connected to them by a
cause/effect relationship that management it must necessarily presuppose.

e temporal, in the sense that the pursuit and realization of value creation requires a balance between
actions whose effects will materialize in a short-term time frame, and medium-long term objectives
aimed at preparing the conditions to guarantee in the long term the ability to create value. This category
includes objectives linked to innovation and skills development projects, research, and the training of
resources, the effects of which on the state of health of the population will not be seen immediately,
but over a broader time lapse.

The value model thus articulated constitutes a conceptual structure that is no longer static and must not be
translated through management support tools and mechanisms.

For this purpose, traditional programming and control "tools" can be profitably used, reviewed and re-calibrated
with a view to creating value. This instrumentation has traditionally been based on a very simple logic: it is
necessary to plan (first establish which results one intends to achieve) and control the management (then check
whether the results being achieved are in line with the expected ones).

In particular, the theory of rational planning (Berardi et. al, 2021; Capolupo et. al, 2023) involves setting
objectives and planning commitments and activities, to realize in advance, the possible problems that may be
encountered and therefore study the countermeasures and solutions. Subsequently, while management,
ascertain whether "things are going as expected", i.e. whether management is taking place in accordance with
plans, to promptly realize the need to adopt appropriate corrective measures. Finally, verify in the final analysis
whether the actual results corresponded to the planned ones, to "calibrate the aim better" in the development
of subsequent programs.

The effort made by healthcare professionals (managers and employees) with respect to this general model we
must adapt this formula to the logic of value, filling tools such as the definition of strategic objectives, the budget,
reporting with specific contents.

Although COVID-19 has shocked the world and has hit most countries, businesses, and individuals unprepared,
this sudden disruption has forced many of them to come up with innovative solutions and improvise, mainly to
tackle the health emergency. While the health risks are currently the most frightening and upsetting, the social
and economic crisis has vastly “resetted everything” (Berardi et. al, 2021).

3. Methodology

Considering previous literature, we focus our study on the same geographical area that has been investigated by
other authors such as Battiston et al. (2021), Marziano et al. (2021) Berardi et al. (2021b, 2022) to provide more
details that can contribute to a better understanding regarding how the public policy has affected local
authorities. In the period between September 2023 and January 2024 we conducted 190 interviews with public
employees from all the 4 main local healthcare districts (ASL), divided into the three macro categories: Deputy
Employees (150 interviews), Managers (30), Senior Managers (10). Those four health hubs are the largest in
terms of total customers of the Abruzzo Region (296.130 inhabitants in the four municipalities over 1.312 million
of total inhabitants of the entire region) and have been largely investigated by Italian literature (Sebastiani et al.,
2020; Berardi et al., 2021).

Table 1: Demographic characteristics of the respondents

Employee Deputy Employee (150) Managers (30) Senior Managers (10)

Frequency % Frequency % Frequency %
Age
18-30
31-44 10 6
45-59 115 76 25 83 10 100
60 -79 25 18 5 17
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Employee Deputy Employee (150) Managers (30) Senior Managers (10)
Frequency % Frequency % Frequency %

80+

Gender

M 90 60 25 83 8 80

F 60 40 5 17 2 20

Education

No schooling

completed

Nursery school to

8 year grade
High School 120 80
8 80
Bachellor or 30 20 30
master's Degree
Phd 2 20

In Table 1 we report the demographic profile of the respondent. Starting from this dataset we extract from
interviews our dependent variable (Y) called “Knowledge and Creativity Contribution” computed as the use of
new procedures inducted by national policies on digitalization of procedures to achieve smart governance (Vial,
2019). Such a variable was based on prior studies and used a validated single item measure (de Jong & den
Hartog, 2010; Mascia &Cicchetti, 2011), by asking them: “how has your creativity influenced the response of
your structure to the community needs in terms of healthcare?’.

This measure captured the effectively effort of creativity on KM procedures introduced in the local body with
responses on a five-points scale, ranging from 1 (never) to 5 (very frequently). We chose this variable considering
the impact that the central government acts (derived to the legislative decree 18/2020) had on the introduction
of KM paradigms and logics in the healthcare sector. The dependent variables reconduct to Creativity variables
as identified by international literature (Ramirez, 2020) and illustrated in table 2 in coherence with the process
phase of the “knowledge management toolkit” (Robinson et al., 2010) measured with a Likert scale 0-5.

Table 2: Research items of the process phase of the C7’s items

Deputy employee Managers Senior
puty employ 9 Managers
Process research Items i
Likert scale average Likert scale average Likert scale
average
Curiosity and cognition 2 4.66 4.66
Community and Connection 1 5 5
Cultivation, Compassion and Celebration 1 3 3

Once the indicators were defined, the following regression model was applied (OLS) to consider all the variables
included in the survey (Berardi et. al, 2021). In the equation below, Y represents the dependent variables, a
represents the constant of the model, B represents the coefficient of the estimation of the variables
(independent variables), logxni represents the logarithmic conversion of the variables measured with a Likert
scale 0-5 (Table 2), while € represents the standard error (Berardi et. al, 2022). The logarithmic conversion of
some variables has been applied to reconduct the model to a Gaussian distribution. As a result, we build up three
different regression models considering the three different clusters of interviews:
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a) Deputy employee’s C'7s model: YDE= a + Bx1 + Blogx2 + Blogx3 + Bx4 + Blogx5 + Blogx6 + &i;
b) Manager’s C'7s model: YM=a + Bx1 + Blogx2 + Blogx3 + Bx4 + Blogx5 + Blogx6 + &i;
c) Senior Manager’s C'7s model: YSM= a + Bx1 + Blogx2 + Blogx3 + Bx4 + Blogx5 + Blogx6 + &i;

The combination of the 6 variables which were considered showed no problems related to heteroskedasticity in
all the three models (Breusch—Pagan tests results: x2 = 0.03; Prob> x2 = 0.796) and specificity (Ramsey test
results: F (1.45) = 0.78; Prob> F = 0.337), as well as autocorrelation of some variables. Therefore, it was not
necessary to proceed through stepwise regression (Shapiro—Wilk test results: pvalue= 0.698).

4. Results

What emerges from the analysis of the results, and answering to rql, is a misalignment between employees
and managers contribution on creativity and digitalization to the creation of public value. As shown in table 3
the YDE model is completely irrelevant for our analysis, as it has shown non-significant results while YM and
YSM models reflect exactly the opposite situation.

Table 3: Results of the OLS regression, Source: Authors’ own Table (2024)

Item Regressor YDE YM YSM
x1 -1,187 (0,245) 3.274 (1.988) *  3.172(1.978) *
Curiosity and cognition logx2 0,137 (1,287) 6,846 (1,903) ** 6,786 (1,897) **
logx3 -1,481 (1,377) 8,133 (2,003) *** 7,983 (1,992) ***
x4 -1,876 (0,345) 4,179 (2,078)* 3,879 (1,578) *
Community and Connection
logx5 -2,385 (2,273) 6,074 (1,738)* 5,874 (1,684) *
Cultivation, Compassion and Celebration logx6 -3,175 (1.548) 2,507 (1,887) ** 2,498 (1,787) **

To better understand the sense of this statical approach we report some extracts from the interviews conducted
in the data set. In reference to the research item Community and Cognition, we asked them: “Are the measures
adopted in line with the goal of achieve a digital environment?” while the managers just answered with no doubt
that they are operating in the right direction, most of the employees specified that: “we are just doing what they
asked us to do with absolutely no knowledge about what was going on. We are acting in the old way but with
new sophisticated tools and instruments. Honestly, most of us are still having problems on procedures as they
had a real lack back knowledge about Information Technologies. We have just received some basic commands
and we move one step by step. This aspect had a terrible impact on our productivity because we must help those
who are still having a problem after at least two years of the introduction of these new procedures. Moreover,
many of us are afraid about the consequences of making an error so we spent a lot of time on re-check all the
phases of the single processes. Only the sense of morality and the need to save lives helped us to move on to
overcome all the issues”.

Another relevant discordant point can be found in the measurement of the outcome or, in other terms, about
the impact that the new procedures are having on the benefits for citizens and stakeholders (Bonner, 2023).
What emerges from interview is that managers have a more long-range point of view about the outcome on
communities:

For the first time in over 30 years of work experience, we have truly served our community. Every day, we found
ourselves having to face completely different problems and situations and only our empathy and desire to help
others in order to guarantee an efficient service to the community allowed us to overcome the traditional
rigidities of the national healthcare system. At times, likely, we also broke some laws but faced with the need to
save human lives, common sense prevailed over the rigidity of the procedures".

The extract of interviews, and the analysis we conducted, clearly show that while the managerial area of
healthcare local bodies contributes to preserving the creative steam, the employees almost reject innovation,
declining all the positive effects that it should have on their daily routine, thus confirming the second paradigm
proposed by Rangarajan (2008). This creates a “no return way” in the process of creating public value in terms
of user value, value to wide stakeholders or “value to wilder society” and basically let the achievement of public
value as you are not in the condition of measure the real outcome on stakeholders, or at least to have no impact
on them.
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Innovation in the public health systems is taking several forms. For instance, video consultations and online
consultations are now becoming regular practice for dealing with patients. This practice is rapidly taking hold in
both acute and primary care, although it would have taken years to establish it in ordinary circumstances. Other
examples are the test to diagnose breathlessness which has been introduced as soon as the emergency erupted
or apps that trace the movement of infected patients and monitor their health condition. This fast transition
brings certain risks such as data privacy risks or digital divide due to the limited access to health care of those
parts of populations that lack digital connection. This aspect represents just some examples of the contribution
of KM and CM that contribute to the rethinking of healthcare management that were emerges throughout the
interviews conducted.

5. Conclusions

In this paper we highlighted a grey area still concerns the organizational design solutions related to creativity
within the general context of generating new ideas. There is indeed a lack of literature in investigating the
contribution of creativity and knowledge management. With this study we explored just one dimension of the
policy making process that considers a knowledge management approach, also considering that the data set that
we referred to only considers the public bodies organization of just one Italian Region that represent only the 5%
of the Italian Population.

On the other hand, we give a first contribution on this topic showing that in a complex organization constituted
by employees, managers, and senior managers, the process of creativity is completely different in the three
different categories in order to contribute to international debate on KM and CM (Al-Husseini, 2023; Patwary et
al., 2024) . The results of the OLS regression are emblematic and confirm that the process of creativity is strictly
correlated on different levels and attitudes as supposed by several authors (Rangarajan, 2008; Boyne, 2001;
Hood,1991; Amabile, 1996). Moreover, creativity positively affects the creation of value only when there is an
alignment between the entire technostructure that gives the possibility to properly measure the impact of the
adopted policies and measures.

In our opinion the key element of this study is that no matter where you live, or your income level, healthcare is
ripe for change. According to international literature (Saulais et al., 2012), the state of health in the future will
be radically better, but only if we create a favorable environment for implementing and adopting health
innovations. Innovation within public and private healthcare entities is becoming both mandatory and vital and
will be boosted by the creativity and knowledge of healthcare managers.
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Abstract: The increasingly challenging geopolitical situation and the growing frequency of various unpredictable crisis threats
make the future uncertain and unstable. On the one hand, the sharp rise in raw material prices and labor costs, supply chain
issues, pressures to implement sustainable development principles and non-financial reporting, and the transition to a
circular economy model is increasing cost awareness and, consequently, the demand for more detailed cost data. On the
other hand, the rapid development of technology and digitization, along with the evolution of Industry 5.0, means that
business managers increasingly recognize knowledge as an indispensable element of business management. Knowledge
management is an excellent tool for streamlining processes, which each company constructs based on its goals, needs, and
capabilities, essential for effective planning and proper organizational functioning. Therefore, enterprises are compelled to
continuously self-improve and seek new management methods, including cost management. This article raises a research
question concerning how cost knowledge is created in SMEs in the context of changes occurring in the economic
environment. The article aims to analyze the use of cost knowledge in managerial decision-making in medium-sized
enterprises operating in the Polish SME market. The research methods used to achieve this goal include participant
observation, critical analysis, and synthesis. The empirical research was conducted in the form of surveys carried out using
CATI/CAWI methods among 400 randomly selected medium-sized enterprises operating in Poland, along with personal
interviews. The research results suggest managers should focus on acquiring broader knowledge about incurred costs. Many
surveyed enterprises still use traditional cost accounting solutions, providing data necessary solely for reporting purposes.
The potential and tools offered by cost accounting are used to a limited extent. This indicates a need to continue and expand
the discussion on the usefulness of detailed knowledge about incurred and forecasted costs in decision-making processes.
The research findings presented in the article are intended for both researchers and practitioners. The article concludes with
practical recommendations for enterprises and future research tasks. It is a continuation of the author's research on the role
of cost accounting in managing SMEs in Poland.

Keywords: Industry 5.0, CE, Cost Accounting, SME

1. Introduction

Running a business is associated with significant challenges nowadays. Businesses must adapt to increasingly
rapid changes in technology, development, and climate. Just as companies got used to the concept of Industry
4.0 (for more, see tada, Kozarkiewicz, 2021; tada 2021; Remlein et al., 2022), there is already a growing vision
of further changes dubbed Industry 5.0, which emphasizes harnessing human skills alongside the technological
potential of robots and intelligent systems.

The numerous alarming and threatening crisis phenomena that have occurred in the past decade disrupt trade
flows and destabilize oli markets and other commodities.

There is an increase in tensions in financial markets and a sharp rise in commodity prices. Growing economic
uncertainty, slow economic growth, and rising inflation heighten the risk of business insolvency. This leads to
increased uncertainty about the future and the effective operation of companies (Schaltegger, 2020; Becla and
Czaja, 2022; Meadows et al., 2022).

In recent years, there has also been increasing pressure to conduct business in line with the concept of
sustainable development (Eckert and Kovalevska, 2021; Weizsdcker and Wijkman, 2018). ESG reporting is one
of the most frequently addressed issues in managing contemporary enterprises. The amount of scientific
research conducted on the popularization of sustainable development, social responsibility, and ESG reporting
is impressive and growing yearly (for example Robertson et al., 2023; Arena et al., 2023; Schaltegger et al., 2022;
Schaltegger 2020; Tettamanzi et al., 2022; Elalfy et al., 2021; Songini et al., 2021; Kwakye et al., 2018).
Additionally, relevant legal regulations are being implemented. European Union (EU) countries have committed
to achieving climate neutrality by 2050, fulfilling their obligations arising under the Paris Agreement of 2015. As
resources become increasingly depleted, a growing emphasis is on transforming businesses into a circular
economy model.

The volatility of the business environment implies new knowledge about environmental instability and the
necessity of implementing projects that adapt the company's business strategy to the challenges of the
economic environment (tegowik-Swiacik, 2021).
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Knowledge is becoming the driving force behind business development and a key factor in creativity across all
areas of life. An increasing number of companies are being forced to seek new management solutions to
effectively meet contemporary challenges. Effective management in such an environment requires up-to-date
and comprehensive information from various systems, including accounting. Detailed knowledge about incurred
costs is becoming increasingly essential. This knowledge enables more effective and rational managerial
decisions. Therefore, one of the key aspects of business management is tackling the challenges associated with
acquiring and disseminating detailed cost knowledge, which allows for the implementation of necessary changes
for efficient operation. This study aims to illustrate the extent to which cost knowledge is utilized in managerial
decision-making by medium-sized enterprises in the SME sector operating in Poland.

2. Industry 5.0 - Opportunity or Threat for Businesses?

In 2021, the first comprehensive vision of the 5th Industrial Revolution was created as a report by the European
Commission titled "Industry 5.0: Towards a Sustainable, Human-centric, and Resilient European Industry". This
report attempts to comprehensively define the concept of Industry 5.0.

In the report, Industry 5.0 is portrayed as an evolutionary step in industry development, with a focus on social
and environmental aspects, as well as the integration of advanced technologies with human needs (Di Nardo
and Haoxuan, 2021; Longo et al., 2020; Elfar et al., 2021; Jamwal et al., 2021; Xu et al., 2021; Bai et al., 2020).

Industry 5.0 is envisioned as a response to the evolving reality and its challenges. A key element of this approach
is the organization's ability to adapt and be flexible to changing conditions. Real-time data analysis allows
production systems to adjust to shifting market conditions, eliminating overproduction and reducing costs. It
paves the way for personalized production and on-demand manufacturing, contributing to increased
competitiveness and sustainable development of enterprises (Yordanova, 2021; Zychowicz, 2023; Kwiek, 2022).
Industry 5.0 is a construct that aligns well with the political agenda pursued by the European Union. It combines
new technologies and digitization with an environmentally friendly approach, circular economy principles, and
the creation of an "ecosystem" of companies and partners.

However, the implementation of Industry 5.0 brings many challenges. One of them is the proper preparation of
workers to effectively collaborate with robots and use modern technologies. This requires flexibility from
employees, as well as the ability to learn quickly and adapt to new situations. Therefore, investing in training is
essential to enable employees to acquire the necessary competencies.

Another challenge is the integration of information and technological systems in manufacturing facilities.
Industry 5.0 envisages sophisticated information systems, artificial intelligence, robotics, and the Internet of
Things, which must be integrated and operate harmoniously. This requires the involvement of engineers, IT
specialists, and automation experts (Saniuk, Grabowska, 2023). As Industry 5.0 involves collecting and
processing vast amounts of information, ensuring data security and protection against cyber-attacks is essential.
The development of Industry 5.0 also impacts changes in the accounting system. The level of organization of the
accounting system in many Polish companies still reflects the limited organizational and financial potential
presented at the beginning of their operations and does not evolve despite dynamic development. Therefore, it
is necessary to adapt accounting systems to new requirements. Without this, companies will not be able to meet
the challenges of the Industry 5.0 era.

3. The Circular Economy (CE)

The concept of the Circular Economy has garnered significant attention over the past few decades. Definitions
of the Circular Economy presented in global literature reflect the evolution of its development and
implementation (for more details, see Kulczycka and Pedziwiatr, 2019). The Circular Economy has also become
one of the main strategic directions for thinking about the development of the European Union since the
announcement of the action plan by the European Commission in 2015. Since then, the Commission has issued
a series of directives concerning various aspects of the Circular Economy, and in 2020, it published a new, even
more ambitious action plan for the Circular Economy. This is a part of the European Green Deal and efforts to
achieve climate neutrality and resource efficiency by 2050. The Polish government adopted a Roadmap for the
transition to a Circular Economy in 2019, aligning with these efforts.

In global literature and publications of many international organizations, there is also an indication of the role
and connection of the Circular Economy with decoupling (separating economic growth from the use of limited
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resources through breakthrough technologies). However, this may require radical structural modifications in
existing business models and radical organizational changes (Baker et al., 2023; Cano-Rubio et al., 2021).

Nevertheless, there is still a research gap at the micro level regarding the impact of the Circular Economy on
financial performance. More and more companies are incorporating circularity principles into their strategies
due to regulations and increased societal interest. For companies to succeed in their transition from a linear
economy and a take-make-dispose mindset toward a circular economy, it is essential to be able to measure and
report progress. The diversity of definitions of the Circular Economy (over 200 definitions according to Kulczycka
and Pedziwiatr, 2019) complicates efforts to develop standards and indicators. Due to the diverse definitions,
the question of "what to measure?" remains unclear, increasing the risk of choosing different indicators and
yielding inconsistent conclusions (Degerstedt and Schaumberger, 2022; Moraga et al., 2019).

Circular Economy models have the potential to create value, reduce costs, generate revenue, support the
legitimacy of firms (Park et al., 2010; Tukker, 2015; Urbinati et al., 2017), and provide environmental benefits
(Lieder and Rashid, 2016; Moraga et al., 2019; Murray et al., 2017; see also Aureli et al., 2023). However,
according to Rodrigue and Picard (2022), managers perceive formal accounting procedures as limiting and seek
alternative management accounting systems to meet the needs of a more inclusive and holistic system that can
support social and environmental progress.

The transformation of a company's business model into a Circular Economy requires more detailed analytical
knowledge regarding the incurred costs. Due to the fact that CE primarily aims to eliminate waste, it involves
only two streams: raw materials (inputs) and main and by-product streams. Therefore, it is necessary to value
the product streams. According to Uberman's opinion (2019), one of the most reliable methods is the benchmark
method. However, the requirement of its reality must be remembered. The fundamental issue in the practical
application of benchmarking methods in valuing revenues and production costs of combined products is that
they are not aligned with methods used in financial accounting. For this reason, their implementation is only
possible when a company has an independent unit responsible for managerial accounting (Uberman, 2019).
When redesigning products to be more circular, it is essential to consider budgeting and costs associated with
regeneration at the beginning stage of the production process. Cost accounting must include, in addition to
direct and indirect costs, overhead costs, delivery and distribution costs, as well as new regeneration costs, to
accurately apply cost control and cost determination methods.

It is also necessary to analyze the costs associated with greenhouse gas emissions within the framework of
carbon accounting (Kazemian et al., 2022; Burritt et al., 2023; Higashida, 2020). Although it is widely
acknowledged that carbon accounting practices are essential for improving corporate sustainability
performance, there is little interest in disclosing information externally. Another important aspect emphasized
in this regard is the expansion of information beyond the organization to include supply chains. Given that the
sustainability of supply chains significantly impacts the sustainable development of products and overall
operations, Material Flow Cost Accounting (Burritt and Schaltegger, 2014; Marco-Fondevila et al., 2020) is
becoming increasingly important.

4. The Methodology

The primary objective of the research undertaken in this study is to analyze cost awareness and the extent of
utilization of cost data in the decision-making process of enterprises in the context of changes occurring in the
economic environment. The research focuses on enterprises in the SME sector, which constitutes about 99.8%
of all businesses in Poland. Micro, small, and medium-sized enterprises drive the economy, accounting for 43.6%
of the national GDP (Gruszkowski, 2023). They are thus a vital element and a key source of economic growth,
dynamism, and flexibility. Their operation represents healthy competition and reflects the entrepreneurial spirit
of society. Entrepreneurs in this sector typically concentrate on a relatively narrow area of activity, enabling
them to contribute to the dynamic development of specific fields. They can develop solutions that large
enterprises might overlook during mass production.

The vast majority of SMEs are micro and small enterprises, which face numerous threats and barriers often
stemming from their structure and limitations. Most of these businesses use simplified record-keeping forms for
tax purposes only, resulting in access to a significantly smaller pool of information to support decision-making
processes and limited knowledge about incurred costs. Small enterprises that keep accounting books often limit
themselves to recording costs for reporting purposes only. Consequently, the target research group selected for
this study comprises medium-sized enterprises employing between 50-250 people. These enterprises typically
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maintain accounting books and increasingly go beyond cost reporting to adopt solutions useful in cost
management.

The empirical results presented in this study are part of ongoing research conducted by the author since 2018
on the use of pro-quality cost accounting by SMEs operating in Poland.

To achieve this goal, a triangulation of research methods was applied. The theoretical part was conducted based
on a critical analysis of the literature. Critical literature analysis is a research method that presents existing
theoretical and empirical approaches and demonstrates how to prepare research work aimed at expanding
existing knowledge or developing a specific research area.

This allows for the presentation of a new approach to the research objective and indicates the validity and
novelty of the adopted solutions. Critical literature analysis should, therefore, be regarded as a synthetic,
objective, and reliable summary of a specific theoretical area. The descriptive analysis method was used to
describe the research methodology adopted in the studies conducted in this study. The qualitative research
method was employed to answer the research question, including a survey and unstructured interviews with
practitioners. Conducting survey research is empirical as it enables the analysis and evaluation of the examined
phenomena.

The research process involved conducting pilot studies to select the target group of enterprises, developing a
survey questionnaire, and implementing the survey research. Following the pilot studies, the target group was
identified as SMEs operating in Poland with 50 to 249 employees (medium-sized enterprises). Due to the scope
of the survey research, the surveys were directed toward the managerial staff. The survey research was
conducted in 2019 and is currently being repeated.

For some time now, unstructured interviews with practitioners have also been conducted regarding the
solutions used in cost accounting and the level of interest in contemporary forms of cost accounting. Since last
year, to supplement the knowledge about the level of interest of enterprises in the concept of sustainable
development and the scope of actions taken in this regard, especially concerning reporting, the surveys and
interviews have been expanded to include questions in this area. The interviews are conducted during meetings
at scientific conferences, controllers' congresses and by seeking potential speakers at career fairs or on the
LinkedIn platform.

5. Results of Empirical Research and Discussion

The survey was conducted on a representative group of 400 medium-sized companies from the manufacturing,
services, and manufacturing services sectors. The study had a nationwide scope. An ordinal scale and a
dichotomous scale were used in the survey. Therefore, the formula for the structure index was deemed
appropriate for determining the minimum sample size. Assuming a 5% margin of error, the minimum sample
size was determined to be 385. The obtained sample size of N=400 meets this requirement. The questions used
in the questionnaire were verified for quality using Cronbach's alpha. The resulting value of a = 0.822 for
aggregated data and consistently exceeding 0.700 for individual items indicates that the scales and sequence of
questions used are appropriate.

Given the scale used in the study, Wilcoxon signed-rank tests and Mann-Whitney U tests were employed to
compare the assessments of individual objectives. The ¢ — Yule coefficient, based on the X2 statistic, was used
to examine correlations. For the tests applied in the study, a significance level of 0.05 was adopted (see Biadacz
2021, Biadacz 2024).

Due to the research objective pursued in this article, questions regarding the cost accounting solutions used by
the examined SME entities and the statements obtained from unstructured interviews are analyzed. In the
survey research, one part was dedicated to cost accounting. Three of the surveyed questions were concerned
with the cost accounting method for operational activities. Among the 400 surveyed enterprises, 211 (52.75%)
use simplified cost accounting, mostly in the form of cost types (chart of accounts 4) (188 respondents). These
results are not surprising, as it is a normal trend that has been maintained for years.

Enterprises that indicated cost accounting in the form of cost types (a total of 377 enterprises) were asked to
specify how it was expanded to adapt to the needs of the enterprise. The obtained results are summarized in
Fig. 1.
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If the type system of costs (set 4) is applied, how is it developed in your
company?

250

210
200 —
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50 +

it contains only aggregated it is significantly expanded it has a developed form
items in accordance with the  but not adapted to the adapted to the needs of
needs of the financial needs of the management of financial statements as well
statements the enterprise as budgeting, settlement,
calculation and cost analysis

Figure 1: The degree of expansion of the type system of costs in the surveyed enterprise

Note(s): Twenty-three enterprises keep simplified cost accounting only in the costs by functions system (only
chart of accounts 5).

Source: own study

Referring to this question, nearly 56% of the surveyed enterprises use an expanded cost type structure adapted
for both reporting and managerial purposes, 9.02%, despite having an expanded structure of cost types, do not
apply it for managing the enterprise, and 35.28% of the respondents use a cost type structure containing only
aggregated items according to the needs of financial reporting. This means that enterprises moderately
recognize the need to acquire broader knowledge regarding incurred costs.

The next question referred to the type of cost accounting used. Five of the most commonly applied cost
accounting systems in business practice were listed. Respondents were allowed to select more than one
solution. The responses are presented in Fig. 2.

What cost accounting system is employed in your enterprise?

300

250

200 +——

150 +——

100 +——

57
50 || 38 33

O ..
0 L

Actual full cost ~ Standard full-  Actual variable Standard Multistage and
accounting cost accounting cost accounting  variable cost  multi-block cost
accounting accounting

Figure 2: Cost Accounting Systems Used in the Enterprise (400 surveyed enterprises)
Note(s): Respondents could indicate more than one answer
Source: own study

After analyzing the responses to the above question, it is noteworthy that the majority of surveyed firms use the
full actual cost accounting system (71%). Although much less commonly chosen, the second most preferred
solution is the full standard cost accounting (14.25%). The use of actual variable cost accounting was indicated
by 9.5% of respondents, while 8.25% indicated standard variable cost accounting. The multi-block cost
accounting system is the least popular among respondents, with only 3.75% using it.

Regarding the method of allocating common costs used in the enterprise, 44% of respondents (176 out of 400
surveyed) indicated that they allocate common costs to departments. A similar number of companies allocates
common costs to products/services (112 out of 400 respondents, 28%) as to tasks/projects (103 out of 400
respondents, 25.65%). The complete distribution of responses is presented in Fig. 3.
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How are shared costs allocated in the enterprise?
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Figure 3: Allocation of shared costs in the enterprise.
Source: own study

One of the important issues for these studies relates to the systems used. In response to the question, "Do you
have information systems that allow processing and storing a wide range of data?" as many as 349 respondents
answered negatively. Considering the changes occurring in the environment and the perspective of transitioning
to a circular economy and adapting enterprises to the Industry 5.0 concept, this cannot be considered a positive
phenomenon.

The next question pertains to the calculation of the unit cost of the production of goods (provision of services).
In this case, the results obtained are also unsatisfactory, as only 19.25% confirmed that they use cost accounting.
A total of 323 respondents answered that they do not prepare calculations for the actual cost of producing
products (provision of services). However, the cost of production of a product or provision of a service is an
extremely important indicator for enterprises of this profile. It is used for various analyses both at the reporting
and decision-making levels. It plays a crucial role in setting prices, managing resources, and business strategies
in the enterprise. Knowing the unit cost of producing a product allows for setting competitive selling prices and
identifying areas where costs can be reduced without compromising product quality. As a result, companies can
improve their profit margins and increase competitiveness in the market. Efficient management of the cost of
production of a product/service can positively impact the competitiveness of the company, its long-term
stability, and its development. Therefore, different responses would be expected in the above area.

The responses to the question regarding the role of cost accounting in the enterprise can be moderately positive.
The full distribution of responses regarding the role of cost accounting is presented in Fig. 4.

In cost accounting applied in your enterprise ?

a data source for assessing the internal

costs of collaborating with supply... 45

a source of information necessary for

the efficient management of the... 168

a data source for the assessment and

. 100
control of accountability centres

a data source for price setting 155

a data source for reporting purposes 279

0 50 100 150 200 250 300

Figure 4: Role of cost accounting in enterprises
Note(s): Respondents could indicate more than one answer
Source: own study

After analyzing the respondents' answers, the following conclusions can be drawn: for 69.70% of respondents,
cost accounting serves as a data source for reporting purposes; for 41.5%, it is a source of information necessary
for effective enterprise management; for 38.75%, it is a source of data for pricing decisions. Cost accounting is
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used by 25% of respondents for assessing and controlling responsibility centers, and by 11.25% for assessing
internal costs of cooperation with partners in the supply chain.

These results are consistent with earlier research conducted in this area (Nesterak et al., 2017; Swiderska, 2016).
This is also confirmed by numerous case studies and publications referring to specific enterprises.

From the conducted research, it emerges that a small percentage of respondents indicate the use of the multi-
block contribution margin cost accounting (28%). 72% do not use this solution. The full distribution of obtained
responses is presented in Table 1.

Table 1: The use of multi-block cost coverage margin analysis in enterprises.

Is the multi-block cost coverage margin analysis used in the enterprise? Total 400
A. Yes: 112
a) According to customer segments 24
b)  According to product categories/goods/services 81
c) According to sales regions 7
B. No. Itis not used 288

Source: own study

Supplementary to the research was a question concerning the application of selected elements of cost
accounting. The results are presented in Fig.5. From the respondents' opinions, it appears that various solutions
are being used. The majority, about 37.25% of surveyed enterprises, apply gross margin calculation, while 30.5%
allocate indirect costs to cost centers. About 23% divide costs within cost centers into fixed and variable, and a
similar percentage use planned costs for each center. Significantly fewer respondents identify and monitor the
utilization level of production capacity (14.75%) or conduct variance analysis for all cost centers.

Do you utilize any of the following cost accounting elements?
149
140 122
92 91
5q
X .
0 ! -

[e]
o

Gross margin  Deviation analysis Division of costs Identification and Application of Allocation of

calculation for all cost within cost  monitoring of the planned costs for indirect costs to
centers centers into fixed utilization level of each costcenter  multiple cost
and production centers
proportionally capacity
variable

Figure 5: Utilization level of selected cost accounting elements.
Note(s): Respondents could indicate more than one answer
Source: own study

Surprisingly, 394 respondents answered affirmatively to the question of whether the information received from
cost accounting is useful for managerial decision-making. This somewhat contradicts the earlier statement that
cost accounting is primarily used for reporting purposes, and only 41.5% consider it a source of information
necessary for the effective management of the enterprise. Respondents indicated that the data are useful for
making both strategic (36%) and operational (47.25%) managerial decisions, as well as for efficient and detailed
cost control and precise planning of future actions (both 48.75% of enterprises).

These results indicate that many medium-sized enterprises still use cost accounting only for reporting purposes.
This is also confirmed by respondents' opinions from unstructured interviews.

The vast majority of respondents use cost accounting tools to a limited extent to support managerial decision-
making. Contemporary variations of cost accounting arouse interest, although, in most cases, companies do not
anticipate the possibility of implementing them in the near future. Regarding questions about sustainable
development and reporting, only 4 surveyed companies indicated that they had taken action in this area.
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6. Conclusion

As indicated by the above considerations, cost accounting should evolve, adapting to current economic, social,
and environmental conditions. Unfortunately, this is not the case in a significant portion of the surveyed
enterprises. The utilization of cost accounting is insufficient for making managerial decisions in today's volatile
and unpredictable economic environment. Most surveyed enterprises rely solely on reporting cost accounting,
which often fails to provide accurate information about the costs of resources, products, customers, or partners.
Additionally, the calculation of product or service production costs and the utilization of production capacities
are not conducted in many cases.

Relying on incomplete or inaccurate cost information results in making misguided decisions. Supporting the
implementation of the intended strategy can be contemporary variations of cost accounting, serving as tools for
strategic cost management and sustainable managerial accounting. While cost awareness has increased in
recent years, interest in advanced cost accounting solutions and cost management is insufficient compared to
the demands posed by the contemporary market and legislation. Therefore, it is crucial to raise awareness
among the managerial staff of these enterprises about the necessity of implementing new tools adequate to
current conditions.

The partial results presented above from the research indicate that selected cost accounting tools are not
sufficiently utilized in the practices by medium-sized enterprises operating in Poland. It is therefore
recommended that efforts be made to increase cost awareness among the management of these enterprises
and convince them to implement new cost accounting solutions. These efforts will contribute to more effective
enterprise management and operation in accordance with the principles of sustainable development.

This is essential because all enterprises, sooner or later, will need to adapt to new conditions and meet the
challenges brought by the concept of Industry 5.0 and the increasingly emphasized necessity of transitioning to
a circular economy model and reporting in this regard in order to survive in the market.
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Abstract: Organizations can increase their competitive advantage by sharing knowledge. On the other hand, mechanisms
are needed to protect this knowledge from leaking. Although there is a growing body research on hybrid and remote working,
few studies have looked at the adoption of knowledge protection (KP) mechanisms in these work models. This study seeks
to address this gap by analysing KP and knowledge sharing (KS) mechanisms in hybrid and remote work environments in
information technology (IT) companies. The research method adopted was qualitative, exploratory, and cross-sectional, with
data being collected through twenty semi-structured interviews conducted with professionals working in either hybrid or
remote environments in IT companies. Regarding the interviewees’ characteristics, the male-female ratio was 60% - 40%,
with an average age of 36 years, average time in the same company of 4.5 years, and around 2.5 years in the same position.
The content analysis technique was adopted in the data analysis. As there is no standardization of days and times in the
hybrid system, KS is hampered by the lack of face-to-face interaction between employees. The KS mechanisms mentioned
are training, formal meetings, mentoring, and content available on the organizational intranet or platforms, among others.
Not all organizations see KP as being important, and some even allow employees to use their own equipment, which may be
potentially damaging for the company. This article presents theoretical contributions, such as the identification of sharing
and protection mechanisms used in the hybrid and remote environments, and practical contributions, such as a list of
mechanisms that can be used by companies. This research also highlights opportunities for future research, such as the
identification and analysis of mechanisms in other segments of the economy, as well as research on the role of organizational
culture in protecting knowledge.

Keywords: Knowledge Protection; Knowledge Sharing; Mechanisms; Hybrid; Remote.

1. Introduction

Remote working is widely considered one of the most significant changes in recent times, both for workers and
companies (Ganguly et al., 2022). It can be defined as a regime whereby employees work from their homes or
other locations while connected to their workplace through information technology (IT) (Beno, 2022). Several
terms are used in research as synonyms for remote work, including: hybrid work, flexible work, work from home,
telecommuting and virtual work. Despite their often interchangeable usage, these terms encapsulate subtle
distinctions. For example, hybrid work entails a division of working hours between on-site and remote settings,
allowing employees to spend some time physically present in the workplace, with schedules either determined
by the individual or the company. In contrast, remote work implies that employees operate entirely outside the
confines of the traditional office environment (Beno, 2022). This study aims to explore both hybrid work and
remote work in depth.

The rise in the adoption of hybrid or remote working has sparked a surge in research attention towards this
subject. Recent studies (Beno, 2022; Yang et al., 2022) have looked into the dynamics of hybrid and remote
work, examining both their benefits and drawbacks. Notably, among the identified disadvantages is the
challenge of maintaining effective communication among employees and a subsequent decline in knowledge
sharing (KS) and innovation, primarily attributed to the prevalence of asynchronous communication methods
(Yang et al., 2022).

The growing number workers engaged in hybrid and remote work arrangements has underscored the
importance of safeguarding knowledge within these settings (Abbas and Alghail, 2023). Understanding how
knowledge protection (KP) mechanisms traditionally utilized in face-to-face work contexts can be adapted by
companies to sustain this vital aspect within hybrid or remote work environments, while retaining the benefits
of effective KS, and preventing the leakage of knowledge assets, has become a pressing concern for
organizations (Beno, 2022).
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Despite the growing body of research on remote and hybrid work, a notable gap persists concerning the
integration of KP mechanisms within these work models, a topic of significance due to its intrinsic link with
effective KS (Singh et al., 2021). KP plays a pivotal role in mitigating knowledge leakage, which occurs when a
company’s proprietary knowledge is inadvertently or deliberately acquired by external parties (Ahlfanger et al.,
2022).

In light of the aforementioned factors, including the growing significance and prevalence of hybrid and remote
work setups within IT companies in Brazil, coupled with the imperative for organizations to safeguard their
knowledge assets, this study posits the following research question: What KP and KS mechanisms are employed
by IT companies in hybrid and remote work?

This study aims to analyse the KP and KS mechanisms in hybrid and remote work environments in IT companies.
In addition to this introduction, this article has the following sections: 2) literature review on KS and KP,
considering remote and hybrid work arrangements; 3) research methods; 4) analysis and discussion of the
results; and 5) conclusions, limitations, and suggestions for future research.

2. Literature Review

2.1 Knowledge Sharing

KS is a key process within Knowledge Management, being distinguished by its capacity to disseminate, transmit,
or transfer knowledge among individuals and organizations (Le and Lei, 2018). Consequently, KS emerges as a
significant source of competitive advantage for organizations (Chen et al., 2018), underlining its pivotal role in
fostering innovation and growth. Moreover, the proactive engagement of employees in facilitating KS
endeavours is crucial to the sustained development of the company (Fauzi et al., 2023).

The departure of specialized and experienced personnel from a company poses an elevated risk of knowledge
loss or leakage, potentially compromising its competitive advantage (Joe et al., 2013). This risk is particularly
pronounced within the realm of IT professionals, given the inherently knowledge-intensive nature of their work
(Borges et al., 2018).

Yap and Lock (2017) outline various mechanisms aimed at facilitating KS, categorizing them as either
technological or non-technological. Their research conducted in Malaysia identified face-to-face interaction,
mentoring, and documentation as the preferred mechanisms for KS among professionals.

2.2 Knowledge Protection

KP encompasses “the array of potential approaches, methods, or tools employed to safeguard not only the
tangible results of knowledge exploration but also the knowledge itself’ (Bolisani et al., 2013, p. 194).
Organizations have to weigh the risks and benefits when determining the nature and scope of their engagement
in KS activities (Thalmann et al., 2024). Effective KP mechanisms bolster a company’s competitive capabilities
within its product market domain, ultimately driving superior sales growth compared to rivals (Nguyen et al.,
2023).

To safeguard their knowledge assets, organizations must deploy mechanisms capable of averting knowledge
leakage and the subsequent erosion of competitive advantage (Guo et al., 2020). Such KP mechanisms typically
fall into two categories: formal and informal (Olander et al., 2014). Formal mechanisms hinge on legal measures,
such as contractual agreements, and may necessitate external resources such as specialized software (Olander
et al., 2014). Conversely, informal mechanisms rely predominantly on interpersonal relationships and trust,
often being favoured by small and medium-sized enterprises with relatively limited resources (Gast et al., 2019).
Knowledge-intensive enterprises typically adopt a blend of formal and informal mechanisms tailored to their
specific needs and contexts (Thallmann et al., 2024).

Formal KP mechanisms commonly employed include contracts, non-disclosure agreements (NDAs), and
intellectual property safeguards such as copyright, patent registration, and trademarks. However, informal KP
mechanisms can be particularly valuable in situations where formal measures like intellectual property
protection are not applicable (Olander et al., 2011). One prevalent informal method of KP is maintaining secrecy,
which involves limiting the number of individuals privy to strategic projects as well as controlling access to
specific company facilities or projects (Hurmelinna-Laukkanen and Puumalainen, 2007).
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2.3 The Relationship Between KS and KP in Remote and Hybrid Work Settings

A few authors have examined the relationship between KS and KP (Foege et al., 2019). This relationship typically
exhibits an antagonistic aspect: while companies benefit from KS through enhanced innovation, cost reduction,
and increased value of products and services (Gast et al., 2019), they also have to ensure against undesirable
outcomes such as knowledge leakage and unauthorized appropriation of intellectual property (Ritala et al.,
2015). Thus, striking a balance between promoting effective communication and protecting valuable knowledge
assets remains a critical challenge for organizations.

The sharing of specific knowledge pertaining to innovations, experiences, or confidential information tends to
be more restricted and rigorously protected compared to that of more generalized knowledge concerning
factories, sectors, or markets (Gast et al., 2019). This selective approach inhibits deeper collaboration between
companies, as each entity tends to limit the sharing of information to what it deems non-essential.

Remote or hybrid work arrangements introduce novel scenarios wherein employees operate either entirely or
on certain days from locations external to the company’s physical office space. This necessitates adjustments in
the interaction and communication patterns among colleagues and managers. Hybrid and remote work models
pose fresh challenges and opportunities for coordinating effective KS within organizations (Kaiser et al., 2022).

3. Research Method

To achieve the research objective, a qualitative approach was adopted. The research is characterized as
exploratory, being aimed at discovering more about the phenomenon under study to enhance the
understanding of underlying issues (Saunders et al., 2009). Additionally, the research is classified as cross-
sectional, since it focuses on the specific phenomenon at a particular point in time. It encompasses describing
the incidence of the phenomenon while elucidating how various factors interrelate across different
organizations (Saunders et al., 2009).

Data collection was conducted through semi-structured interviews, in accordance with the methodology
outlined by Saunders et al. (2009). This approach involves utilizing a preliminary script while allowing for the
inclusion of additional questions during the interview process, thus increasing the potential to uncover valuable
insights pertinent to the research objective (Saunders et al., 2009).

The authors drew upon insights from prior studies (Abbas and Alghail, 2023; Beno, 2022; Ganguly et al., 2022)
to inform the design of the interview questions and their arrangement. The semi-structured interview script was
organized into four parts: 1) gathering sociodemographic information about the respondents; 2) exploring their
experiences with hybrid and remote work settings; 3) probing into their perspectives KS in the context of those
settings; and 4) examining their perceptions regarding KP in those same settings. Following this, the script
underwent a rigorous review process, encompassing content validation by two subject matter experts and face
validation by a professional possessing the profile of the interviewees. The suggested modifications were duly
incorporated into the instrument prior to commencing data collection.

The unit of analysis for this study encompasses the KS and KP practices among employees within information
technology companies situated in Brazil. These companies are known for their intensive use of knowledge
(Jackowska and Lauring, 2021), with effective communication recognized as a crucial determinant of their
success (Ginting, 2020). This specific profile was chosen based on the sector’s significant contribution to the
Brazilian economy and the identified research gap concerning KP in the context of hybrid and remote work
arrangements within IT companies.

The selection of interview participants adhered to the following criteria: a) having engaged in hybrid or remote
work for at least 6 months, and b) being IT professionals employed by companies operating in Brazil. Invitations
were extended via WhatsApp and email, where the interviewer introduced themselves and outlined the
research objective. Data collection occurred during individual interviews, facilitated by Microsoft Teams®.
Participants were requested to authorize recording, and subsequently, the interviews were transcribed to
streamline the data analysis process. Table 1 provides an overview of the interviewees’ characteristics.
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Table 1: Characteristics of the interviewees

Work . Time in Time in
Settin Code Position Gender Age the the
9 Company | Position

E1 Software Engineer Male 39 17 3
E6 Software Engineer Male 28 3 2
E7 Head of Development Female 50 4 2
E11 Developer Male 28 6 0.5

Remote E12 Specialist Male 26 1.5 1
E14 Product Manager Male 39 11 3
E15 Project Manager Female 45 6 3
E17 Head of Security Male 47 2 2
E19 Project Manager Female 45 1.5 1.5
E20 Test Analyst Female 28 0.1 0.1
E2 Partner Male 59 13 13
E3 Director Male 53 4 1
E4 Partner Male 24 1 1
E5 Partner Male 34 9 9

Hybrid E8 Partner Male 23 2 2
E9 Scrum Master Female 36 0.1 0.1
E10 HR Manager Female 33 5 1.5
E13 HR Manager Female 35 0.5 0.5
E16 Support Manager Male 36 4 4
E18 Financial Manager Male 20 1 0.4

The initial phase of data analysis involved the authors reading through the 90 pages of interview transcriptions,
during which they identified and emphasized the main ideas extracted from the interviews (Creswell, 2017).
Subsequently, MAXQDAZ® software , designed for qualitative data analysis in academic research, was employed
to conduct open and axial coding, allowing for the organization and categorization of data according to emergent
themes and patterns.

4. Results and Discussion

4.1 Hybrid and Remote Working

For the employees engaged in hybrid work arrangements, there is no set standard mandating specific days and
times for on-site attendance, as expressed by E6: "I don't have a fixed day, our employment contracts allow us
to decide the days we'll be present, right? So it could be Monday and Friday, it could be Tuesday and Thursday,
it could be Wednesday and Thursday."

None of the remote workers reported a requirement for physical attendance at the company, with some residing
in different cities from their workplace. Additionally, certain companies, as mentioned by E13, do not maintain
physical office spaces.

The interviewees identified several benefits associated with hybrid and remote work, primarily emphasizing
gains in productivity and better time management. Another notable advantage highlighted by the participants
is the enhanced security provided by having the online meetings recorded.

The insights from the interviews prompt several considerations: 1) The absence of standardized days and times
in hybrid work setups poses challenges for effective KS due to limited face-to-face interactions among
employees; 2) In companies where some employees work remotely while others adopt hybrid or on-site
arrangements, the situation may be exacerbated. Discrepancies in attendance could result in uneven KS,
potentially leaving some individuals poorly informed. Conversely, a unified presence, such as everyone attending
the office on the same day, might facilitate smoother KS. When nobody is physically present in the office, KS can
be compromised due to a lack of opportunities for interaction. Although physical co-location does not guarantee
effective KS, it does foster informal interactions (Hu et al., 2023) and contributes to trust-building (Testoni et al.,
2022), both of underpin effective communication (Ng, 2022).

4.2 Differences in KS Between Hybrid and Remote Working

It is evident that structured processes and incentives for KS, such as training and mentoring, are in place across
companies of varying sizes. However, there remains scope for improvement, as expressed by E17: "More explicit,
more documented knowledge exists within the company, but it is still a little immature."
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Regarding the existence of differences in KS between hybrid or remote environments, three types of responses
emerged:

a. KSis better and more effective in a face-to-face environment - 12 interviewees (60%);
b. KSis better in a remote environment - 5 interviewees (25%);
c. Thereis no difference in KS - 3 interviewees (15%).

Table 2 presents the KS mechanisms cited by the interviewees.

Table 2: KS mechanisms used by the Organisations

Interviewees Sv:t(t)i:i(g KS Mechanisms Total
A B C D E F G H I J K L M
E2 X X 4
E3 X X X X X 5
E4 X X X | X X 6
E5 X X X X X X 8
E8 X X | X X 5
Hybrid

E9 X X X X | X X 9
E10 X X X X X X | X X 1
E13 X X X X X X X | X X X 12
E16 X X X 5
E18 X X X 4

Total 7 2 3 6 6 1 3 5| 6 9| 10 5 6 69
E1 X X X X X X 8
E6 X X X X X X X 9
E7 X X X X X X X 9
E11 X X X X X X X 7
E12 X X X X X X 7

Remote

E14 X X X X X X X X X 10
E15 X X X X X X 6
E17 X X X X X X X X 8
E19 X X X X X X X X 9
E20 X X X X X 5

Total | 10 6 5 9 8 2 2 8 8 0| 10 0 10 78

Legend: A = Technical Presentations; B = HR Presentations; C = Communities of Practice; D = Project
Management; E = Intranet; F = Job Rotation; G = Mentoring; H = Platform; | = Social Networks; J = Face-to-face
Meetings; K = Online Meetings; L = Face-to-face Training; M = Online Training.

KS mechanisms were identified, with an observation: in hybrid work settings, face-to-face interactions are
predominantly adopted for KS, whereas in remote work settings, a wider array of mechanisms is employed, all
of which are non-face-to-face.

Analysis of the interviewee reports reveals the presence of structured processes and incentives for KS across
most companies, aligning with findings by Henttonen et al. (2016). Commonly mentioned KS mechanisms
include online meetings, social networks, platforms, and online training, consistent with observations made by
Delfino and Van Der Kolk (2021). While communities of practice, mentoring, and job rotation are recognized as
effective mechanisms applicable to both hybrid and remote work, they were less frequently mentioned by the
interviewees, possibly due to the additional time required for their adoption.

The number of KS mechanisms reported by the interviewees indicates that the quantity of different mechanisms
is nearly identical, irrespective of the work setting.
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4.3 Differences in KP Between Hybrid and Remote Working

The interviewees highlighted a variety of KP mechanisms employed in companies, encompassing both formal
and informal approaches, as outlined in Table 3. As can be seen, certain mechanisms, such as passwords, are
universally present across all cases, and others, like contracts, are employed in almost all instances.

Table 3: KP mechanisms used by the organisations

Interviewees Work Formal Mechanisms Informal
Setting Mechanisms

A|B|C|D F|G|H| 1 |J|K|L| Total | M | N | Total

E2 X | X X X | X 6| X 1
E3 X | X X | X | X 5| X 1
E4 X X X 3| X 1
E5 X X X | X 4| X 1
E8 X X X | X 4| X 1

Hybrid

E9 X | X | X X X | X X 9 0
E10 X | X | X X X | X | X 9 1
E13 X | X | X X | X[ X]| X |X 9 1
E16 X| X | X | X XX | X | X|X]|X 10 X 1
E18 X | X | X X | X X X 71 X 1
Total | 3| 5| 6|10 | 1 4|10 | 3|10 | 7| 4| 3 66 9

E1 X | X | X X | X | X]| X X | X 10 1
E6 X | X | X X | X | X]| X X | X 10 1
E7 X | X X | X | X]| X X | X 8| X 1
E11 X[ X | X | X| X | X |X]|X X | X 10 X 1
E12 X | X | X X | X X X 7 X 1

Remote

E14 X | X | X X | X X X | X 10 X 1
E15 X | X | X X | X X X | X 10 X 1
E17 X | X X | X X X 6| X | X 2
E19 X | X[ X| X | X |X]|X X | X 9 0
E20 X X | X X 5 0
Total | 0 10| 9|/ 6(10| 10| 7|10 O | 8| 8 85| 2| 7 9

Legend: A = Restricted Physical Access; B = Restricted Digital Access; C = Contracts; D = Company devices; E =
NDA; F = Policies; G = Passwords; H = Monitoring Software; | = Communication Software; J = Face-to-face
Training; K = Online Training; L = VPN; M = Trust; N = Selection Process.

Overall, there appears to be little variation in the types of formal and informal mechanisms employed across
companies, although some exceptions exist, particularly regarding strategies implemented when there is a
critical need to safeguard specific knowledge assets. For instance, as reported by E13, “There is contractual
clause whereby, depending on the individual’s knowledge level, the company pays for them to be retained on the
payroll for about 3 months, akin to a quarantine period, even if they are no longer actively engaged in the
company’s operations, after which they are released.”

According to the interviewees, the organizations largely rely on formal mechanisms, particularly technical ones
such as passwords, digital access restrictions, and monitoring software, to protect their knowledge assets. In
terms of informal mechanisms, companies rely on trust in their employees' discretion regarding the non-
disclosure of the company’s strategic knowledge. Additionally, meticulous attention is given to the selection
processes, ensuring that recruited individuals possess the integrity and reliability necessary to safeguard the
organization’s proprietary information.
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The interviewees indicated that their companies have implemented KP initiatives. As expressed by E16: "So there
are a series of mechanisms and processes to ensure KP for different actors involved in the processes." Moreover,
the majority of interviewees noted that there is no distinction between the KP measures implemented for hybrid
and remote work setups.

It is evident that not all companies attribute KP the same level of priority. Some organizations permit employees
to utilize their personal devices for work purposes, a practice that can pose significant risks to the company and
potentially facilitate knowledge leakage, as noted by Abbas and Alghail (2023). Additionally, certain
organizations treat KP as a mere procedural formality, limited to the implementation of basic measures such as
passwords and access restrictions to specific sections of their platforms. However, they do not prioritize
investments in employee training and awareness-raising initiatives regarding the importance of KP.

Although the interviewees may not perceive a difference between hybrid and remote work in terms of KP,
disparities in the mechanisms employed do exist. Specifically, the number of KP mechanisms mentioned is 28%
greater for remote work environments compared to hybrid setups.

5. Conclusions, Limitations and Future Research

In answering the stated research question, this study provides insights into the mechanisms utilized for KP and
KS in IT companies based in Brazil operating remote or hybrid work arrangements. Most of the interviewees
claimed that KS mechanisms were part of their daily routine, with online meetings, training sessions, and
technical presentations featuring prominently. While few differences in KS mechanisms were reported between
hybrid and remote work, most of the interviewees suggested KS was more effective in a face-to-face setting,
suggesting that hybrid work, with a planned balance of in-office and remote work, may offer advantages over
remote work alone. In terms of KP, a greater emphasis was placed on formal mechanisms such as passwords
and communication software. Informal mechanisms, however, were less frequently mentioned, with trust in
employees and careful selection processes being the primary focuses for some interviewees.

This study contributes theoretically by identifying the mechanisms employed by companies, as reported by the
interviewees, for both KS and KP. It sheds light on the distinctions between remote and hybrid work
environments, particularly noting a greater diversity of KP mechanisms in remote work settings. Furthermore,
this research provides practical contributions by furnishing a comprehensive list of both KS and KP mechanisms.
The recognition by a majority of interviewees that KS is more effective in hybrid work implies that organizations
embracing remote work models must proactively motivate employees to engage in effective KS practices.

Several limitations should be acknowledged in this study. Firstly, the surveyed companies are all within the IT
sector, and therefore, to a greater or lesser extent, incorporate some type of KP. Additionally, the fact that many
the interviewees were still adapting to hybrid or remote working arrangements may introduce variability in
perceptions over time and influence their experiences with these work environments.

Indeed, this topic presents several avenues for future research. Firstly, expanding this study to encompass other
sectors of the economy. The comparative analysis could shed light on sector-specific nuances in communication,
collaboration, and KP practices. Furthermore, future research could focus on the development of a
comprehensive framework that integrates KS and KP mechanisms within organizations adopting hybrid or
remote work models.
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Abstract: Global competitiveness emphasizes that nations with digitally literate and adaptable populations are likely to be
more competitive in the global economy. In the contemporary global landscape, technology plays a pivotal role in economic
growth, innovation, and competitiveness. Nations that prioritize the development of digital skills and foster a growth mindset
among their populations are better positioned to thrive in the digital age. Moreover as technology continues to evolve, there
is a need to understand how individuals integrate and adapt to new digital tools. Another significant aspect is that higher
educational institutions can play a crucial role to ensure that graduates are well-prepared to meet the complex requirements
of the new digital world. The aim of the research is to explore university students’ digital intelligence (DQ) levels from the
view of growth mindset. More specifically, understanding how the mindset of students contributes to their openness related
to developing the different levels of DQ. The research applied Q-methodology, that allows to capture the diverse
perspectives of students, providing a nuanced understanding of their openness to DQ maturity. Different individuals have
distinct views on how it relates to a growth mindset, and the strategies they believe are effective for developing digital skills.
Findings from this research offer implications for educational policies and curriculum development, ensuring that educational
institutions are preparing students for the challenges and opportunities presented by the digital landscape. Moreover it
allows educators to tailor teaching methods and curriculum design to enhance students' digital literacy and adaptability. It
provides insights into the psychological and behavioral aspects of learning in a digital context. From a theoretical aspect the
study contributes to understanding the cognitive processes involved in students' decision-making and attitudes towards
different levels of DQ, considering the phenomenon of growth mindset.

Keywords: Digital Intelligence, Growth Mindset, Q-Methodology Study, Students' Openness

1. Introduction

Digital Intelligence (DQ) is crucial for global competitiveness, driving economic success in the digital age
(Manasia, Parvan & lanos, 2018). Embracing a growth mindset is essential for individuals to adapt to the evolving
digital landscape and continuously develop their DQ (Zhang, 2023). DQ encompasses a broad range of digital
competencies rooted in universal moral values, empowering individuals to use, control, and innovate with
technology (Park & Gentile, 2019). It is a lifelong journey of learning and adaptation, requiring a commitment to
continuous improvement (Pornpongtechavanich & Wannapiroon, 2021; Zhang & Farooq, 2021). By investing in
digital literacy and skills development, countries can drive sustainable growth, prosperity, and inclusive
development (Sharma et al, 2016).

The rationale for exploring university students' DQ from a growth mindset perspective is multifaceted, aiming
to enhance learning outcomes, address digital skills gaps, promote lifelong learning habits, prepare students for
future success, and optimize educational interventions. Furthermore, the application of Q-methodology in this
research could provide a valuable approach by capturing diverse perspectives, exploring subjectivity, identifying
contrasting views, and thereby informing educational practice and policy to better support students in acquiring
the digital skills needed to thrive in today's digital age.

Therefore, the aim of the research is to explore the diverse perspectives behind students' DQ levels in the
context of growth mindset. More specifically, the aim is to investigate different perspective groups regarding
how students perceive various elements of DQ in relation to their own developmental aspirations.

The following research question was formulated based on the aim:

RQ1. What are the different perspective groups among university students regarding their beliefs about the
potential for growth and improvement in DQ?

This aim aligns well with the principles of growth mindset theory (Dweck, 1999), which emphasizes the
importance of effort, perseverance, and a belief in the potential for growth and improvement. By exploring this,
the research has the potential to provide a more nuanced understanding of the complex interplay between
growth mindset and DQ levels.
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This research not only contributes theoretically but also raises awareness among students about essential
competencies for successful navigation in the digital realm. Participation offers students insights into areas for
improvement, enhancing their understanding of strengths and weaknesses in terms of Digital Intelligence (DQ).
It also highlights the significance of achieving higher DQ levels, guiding the design of educational programs
tailored to students' developmental needs and expectations in the digital domain. This research covers the
conceptualization of DQ and growth mindset, their relationship, and prior studies in higher education (Section
2), followed by methodology explanation (Section 3) and results analysis (Section 4). Finally, it discusses
educational implications and future directions (Section 5).

2. Literature Review

2.1 Conceptualization of DQ and Growth Mindset

As the above mentioned definition explains, DQ encompasses a wide range of digital competencies grounded in
fundamental moral values. It empowers individuals to effectively utilize, manage, and innovate with technology
to drive human progress (Park & Gentile, 2019). The holistic conceptualization of DQ recognizes the importance
of equipping individuals with the skills and mindset needed to thrive in an increasingly digital world. According
to DQ Institute DQ is characterized as a holistic collection of technical, cognitive, meta-cognitive, and socio-
emotional proficiencies deeply rooted in universal moral principles. These proficiencies empower individuals to
confront the complexities and capitalize on the advantages presented by digital environments (Park, 2023). The
formulation of the DQ framework (developed by DQ Institute) was guided by the transformative impact of
technology on our social and professional interactions, prompting the incorporation of cognitive abilities
alongside technical skills to effectively navigate interpersonal dynamics, conflicts, and negotiations (Park &
Gentile, 2019). This DQ framework encompasses eight key domains, each comprising competencies delineated
across three proficiency levels. By categorizing DQ into three maturity levels—digital citizenship, digital
creativity, and digital competitiveness—a comprehensive understanding of digital capabilities is facilitated.
Aligned with these DQ levels are the delineated eight areas, yielding a total of twenty-four competencies. These
areas and competencies facilitate tailored learning experiences that address the immediate relevance of various
aspects of individuals' lives (Park & Gentile, 2019). Moreover, the components of DQ according to the definition
contain several factors. DQ encompasses various types of competences that individuals need to navigate
effectively in a digital environment. This includes knowledge elements (e.g. digital literacy or knowledge about
digital security (Dostal et al, 2017)), skills and abilities (e.g. operational, informational, strategic and digital
fluency (Cismaru et al, 2018)) and values or attitude elements (e.g. a disposition, a mindset to act (Vuorikari,
Kluzer & Punie, 2022)). Moreover, DQ is a complex phenomenon that is based on universal moral values such as
honesty, integrity, respect, empathy, and responsibility, and these values serve as guiding principles for ethical
behavior and decision-making in digital spaces (Park & Gentile, 2019). DQ equips individuals with the capabilities
to address the diverse challenges they encounter in digital life such as cyberbullying, online privacy and security
risks, misinformation, digital addiction, and digital divide, among others (Park, 2023). Beyond managing
challenges, DQ enables individuals to leverage the myriad opportunities presented by digital technologies such
as using digital tools for learning, communication, collaboration and so on (Avci & Adiguzel, 2020). Both DQ and
the growth mindset advocate for a holistic approach to personal development, recognizing the
interconnectedness of technical, cognitive, and socio-emotional competencies in navigating digital
environments.

The concepts of fixed and growth mindset introduced by Dweck (2008) describe variations in individuals' beliefs
regarding "the potential for change in fundamental personal attributes like intelligence or abilities, leading to
distinct patterns of judgment and response across various tasks and contexts" (Solberg et al., 2020, p. 108).
Believing in the potential for growth, adaptability, and the capacity to learn from experiences characterizes a
growth mindset, while attributing personal traits to fixed qualities defines a fixed mindset (Dweck, 2008), and
these outlooks significantly impact individuals' behaviors and ultimately influence their accomplishments.
Masters (2014) demonstrated that a growth mindset correlates with positive learning behaviors among
students, while Claro, Paunesku & Dweck (2016) enhances the impact on academic performance and fosters
resilience in the face of academic setbacks (Dweck, 2000).

Summarizing the above mentioned concept, we conclude that the holistic conceptualization of DQ emphasizes
a wide array of technical, cognitive, and socio-emotional competencies rooted in universal moral values,
empowering individuals to navigate digital environments effectively, while the principles of a growth mindset,
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which prioritize adaptability and learning from experiences, intersect with DQ, contributing to positive learning
behaviors and academic performance among students.

2.2 The Link Between DQ and Growth Mindset, and Prior Researches in Higher Educational Settings

The intersection of DQ and growth mindset is evident in various aspects. Research by Dweck (2000) illustrates
how individuals' mindsets, particularly in educational and professional settings, influence their adaptability and
willingness to embrace change. The coexistence of physical and cyber space has given rise to a new mindset,
particularly among younger generations immersed in digital technologies (Kineshanko & Jugdev, 2018)
moreover the exploration of how digital learning contributes to the development of DQ. Santos et al (2017)
emphasize the increasing importance of digital competencies in the context of the Fourth Industrial Revolution,
highlighting the need for individuals to navigate the digital landscape effectively. Central to this discussion is the
notion of being a changemaker in the digital environment, where organizational policies play a crucial role in
delineating boundaries between personal, professional, and public communication (Banghart, Etter & Stohl,
2018). The growing demand for DQ, driven by economic imperatives and competitive pressures, underscores
the significance of lifelong learning initiatives that address evolving market demands (Curran, Garrett &
Puthiyamadam, 2017). However, criticisms have been levied against educational institutions for prioritizing
market-driven skills development over holistic personal growth and community-building (Conley & Rauth, 2020;
Barnett, 2007).

The research of Loble, Greenaune & Hayes (2017) underscores the importance of students' ability to perceive
challenges and failures as opportunities for growth rather than obstacles. Embracing learning as a lifelong
journey, with perseverance and a willingness to take intellectual risks, is crucial for success in the evolving digital
world. A supportive ecosystem comprising physical and emotional well-being, access to technology, and a
growth mindset is essential for effective technology utilization among students (Thomas et al., 2024). This
highlights the significance of fostering not only technical skills but also a resilient and adaptable mindset to
navigate the complexities of the digital age. Moreover, as advanced technologies reshape the landscape of the
workplace, there is a growing demand for individuals, teams, and organizations to embrace adaptability and
resilience (Trenerry et al., 2021). Programs and training aimed at cultivating workplace resilience and fostering
a mindset shift towards adaptability are essential in the face of ongoing digital disruptions.

Lastly, individual attitudes and mindsets toward job roles and professional development play a crucial role in
building resilience during challenging times (Cameron and Brownie, 2010).

This highlights the need for a balanced approach that not only equips individuals with technical skills but also
fosters psychological development and creates supportive learning communities. In essence, the convergence
of DQ and growth mindset underscores the importance of adaptable, resilient individuals who are capable of
thriving in an ever-evolving digital landscape while also nurturing their personal and professional development.

3. Methodology

Q-methodology, renowned for its blend of quantitative and qualitative analyses, is a robust research approach
used across various fields to explore competencies and attitudes (Watts & Stenner, 2012). By employing factor
analysis, it unveils distinct viewpoints on a topic, as observed in studies spanning nurse education, critical
thinking, teacher evaluation, and HRM competency rating (Hensel et al., 2022; Gyenes, 2021; Bogdany, Cserhati,
Raffay-Danyi, 2023). While ensuring consistency across samples, its focus on qualitative evidence limits
generalizability (Thomas & Baas, 1992). Despite its time-consuming nature, Q-methodology offers valuable
insights and aids informed decision-making in higher education settings by aligning curricula with evolving labor
market demands (Aldamen et al, 2021). Thus, it serves as a potent tool for identifying and prioritizing
competencies crucial for navigating the digital world effectively (Morea, 2022).

The participant selection and recruitment procedures involved targeting higher educational students in their last
semester of study. The choice of students in their final semester was deliberate, as this group is poised to
transition from academia to the professional world, making their perspectives particularly relevant for
understanding developmental aspirations. Participants were selected using purposive sampling, a common
approach in Q-methodology (Atwal & Caldwell, 2005), which focuses on selecting individuals who can provide
articulate viewpoints on the topic of interest. Specifically, students were chosen based on their ability to
articulate their viewpoints on digital quotient (DQ) elements and their relevance to future career aspirations
and educational goals. A total of 51 full-time students from the Faculty of Business and Economics were invited
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to participate in the survey, of which 46 provided assessable responses (Table 1 present the main characteristics
of the sample). This sample size aligns with typical Q-methodology studies, which generally include around 40-
60 participants. The rationale for this range is rooted in the methodology’s use of inverted factor analysis, which
does not aim for generalization to a larger population but rather seeks to identify and analyze distinct viewpoints
within a specific group.

Table 1: Sample characteristics

Gender Age Age when you started using
N Percent N Percent an electronic device
man 11 | 23,91% 18-20 |4 | 8,70% Mean 9,91
woman | 35 76,09% 21-23 |33 71,74% St. Deviation 2,67
Total 46 100,00% 24 -26 15,22% Median 10
27 - 4,35%
Total 46 100,00%

The survey was administered during a scheduled lesson, facilitating convenient data collection. The survey
included elements for ranking DQ elements in the light of developmental aspirations. By focusing on students
nearing the completion of their academic programs, the study aimed to capture insights into how these
individuals perceive DQ in relation to their future career aspirations and educational goals. By capturing their
perspectives during this critical phase, the study provides valuable insights into how students nearing graduation
view DQ elements, which can inform educational strategies and career readiness programs.

The following steps of Q-methodology were applied during the research (Table 2).

Table 2: Stages of applied Q-methodology

Stages Description Qutput

Development of | Compilation of Q-sample: compilation of the statements of | Q-set: 24 different

concourse DQ elements’ based on the integration of knowledge, skill, | statements in the
attitude and examples of DQ Institute’s DQ Framework and light of growth
DigComp 2.2 regarding to growth mindset mindset

Selection of P-

Full-time higher educational students in their last semester

P-Set: 51 students

Sample of study were selected

The Ranking procedure whereby students were asked to rank Q- | 46 individual Q-sorts
establishment of | set according to growth mindset

(-sorts

The standard Using PQMethod software Centroid factor analysis, and | 3 emergent factor
analytical Varimax Rotation: identifying distinct perspectives,

process - Factor | exploring the underlying beliefs or attitudes within each

analysis perspective,

The Interpreting the factors, distinguished statements, and Z- Research proposals,

interpretation of
factors and
results

score values to gain a deeper understanding of the different
perspectives represented in the data. Discussing the
implications of findings and how they contribute to the

implications

overall understanding of the research topic.

The DQ ranking survey comprised a list of DQ elements derived from several sources. The DQ elements were
developed based on established frameworks such as the DQ Institute and DigComp 2.2 (Digital Competence
Framework). These frameworks provided comprehensive guidelines and standards for digital competence,
encompassing a wide range of knowledge, skills, and attitudes. Each DQ element was accompanied by a
coherent definition that clearly delineated its components. Definitions were structured to encompass
knowledge, skills, and attitudes, ensuring a holistic understanding of each element. This approach allowed
participants to evaluate DQ elements comprehensively and accurately. To provide context and clarity, examples
were included for each DQ element. These examples illustrated how the knowledge, skills, and attitudes
associated with each element might manifest in real-world scenarios. By incorporating examples, participants
were better able to understand the practical implications of each DQ element and make informed judgments
during the ranking process.

Participants were asked to rank DQ elements based on the prompt: "I’'m willing to look to develop myself in the
following areas by the right investment of time and energy...". Participants were instructed to rank the DQ
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elements according to their perceived relevance, providing quantitative data on their preferences in DQ
development.

Due to the extensive nature of the questionnaire, administered through the Q-methodology ranking method,
and the intricate interconnections among DQ elements, completing the survey necessitated careful deliberation.
Respondents followed predefined steps outlined by Watts and Strenner (2012), to complete the ranking process,
resulting in individual Q-sorts reflecting participants' unique perspectives.

4. Results

After considering the different factor solutions, 3 factors emerged, whereby the average squared residual
correlation was 0.036. Table 3 displays the different correlations between factor scores, the number of
participants in each group and the reliability of the construct.

Table 3: Correlation between factor scores, the number of participants in each group and reliability

Factors 1 2 3

1 1.0000 0.0855 -0.1412
2 0.0855 1.0000 0.1983
3 -0.1412 0.1983 1.0000
No. of defining variables (participants in the group) 15 14 10
Composite reliability 0.984 0.982 0.976

Drawing from the provided approach, it was found that 7 students remained unclassified, while 39 participants
were successfully categorized into distinct groups. The composite reliability of Q-sort items played a pivotal role
in determining the reliability of factors. The study identified three discernible factors, each exhibiting composite
reliability values ranging from 0.976 to 0.984, signifying a high level of consistency and reliability in the
instrument employed, albeit with an emphasis on participants' subjectivity in Q-methodology. The
interpretation of emergent factors was guided by the unique sets of perspectives associated with factor scores.

In the subsequent section, emergent factors were interpreted based on the distinctive perspectives of
respondents regarding their growth mindset towards DQ elements (as presented in Table 4). Subsequently,
significant distinguishing and consensus statements were elucidated.

Table 4: Factor scores with corresponding ranks and significantly distinguishing statements

Factor 1 Factor 2 Factor 3
7-SCR Rank |Z-SCR Rank [7Z-SCR Rank
Digital Citizen Identity -0.04%* |12 -0.82%* 20 -1.60%* |23
Balanced Use of Technology 1.44 2 0.38** [8 1.68 1
Behavioural Cyber-Risk Management -1.09*% 21 -0.41 18 -0.63 18
Personal Cyber Security Management -1.11%* [22 1.46 4 1.20 4
Digital Empathy 1.26%* |5 0.57%* [7 -1.33%% |21
Digital Footprint Management -0.77%* (17 -1.24%* (22 0.51** [9
Media and Information Literacy 1.57 1 -0.13%* (11 1.27 3
Privacy Management -0.10%* (14 1.74%* |1 0.76** |6
Digital Co-Creator ldentity 0.11* 10 -0.36 17 -0.55 17
Healthy Use of Technology 1.41 3 1.72 2 0.39*%* [11
Content Cyber-Risk Management -0.79*  [18 -0.34*  [16 0.25** (12
Network Security Management -1.27%* [23 1.55%* |2 0.45** (10
Self-Awareness and Management 1.21%* |6 -0.28*  [15 -0.79*  [19
Online Communication and Collaboration 0.84 7 0.71 6 0177 13
Content Creation and Computational Literacy -0.60%* [15 -1.92%* [24 0.56** [7
Intellectual Property Rights Management -1.03** 20 -0.20%* (12 0.52** [8
Digital Changemaker Identity 0.22* 9 -0.20*  [13 0.88** [5
Civic Use of Technology 0.01 11 -0.23 14 -1.92%* [24
Commercial and Community Cyber-Risk Management -0.84* [19 0.84** [5 -0.35*  [16
Organisational Cyber Security Management -1.61%* [24 0.27 10 -0.10 15
Relationship Management 1.38*%* 4 0.29*%* [9 -1.53%* (22
Public and Mass Communication 0558 I8 -1.50*% |23 -1.02*% |20
Data and Al Literacy -0.70 16 -0.73 19 1.27%* |2
Participatory Rights Management -0.05 13 -1.15%* [21 -0.09 14
Label: (Z-5CR) Z Score Value, (*) P<0.0.5, (**) P<0.01)
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Factor_1: This group of respondents emphasizes digital interactions, valuing not only technical proficiency but
also social and ethical considerations. They prioritize elements such as Digital Empathy, Self-Awareness and
Management, and Relationship Management, indicating a focus on social responsibility and effective
communication. Distinguished statements highlight the importance of these elements in fulfilling the
respondents' developmental aspirations. The distinguished statements, identified by their Z-score values,
further elucidate the importance of certain DQ elements within factor_1. Notably, Digital Empathy, Self-
Awareness and Management, Relationship Management, and Public and Mass Communication emerge as
particularly salient DQ elements, indicating their alignment with the developmental aspirations of the
respondents. Conversely, statements related to aspects such as Organizational Cyber Security Management and
Network Security Management exhibit lower Z-score values, suggesting their relatively lower importance in
fulfilling the respondents' developmental aspirations within the digital landscape.

Factor_2: Students in this factor prioritize security and responsible digital behavior, as evidenced by their
emphasis on elements such as Privacy Management and Personal Cyber Security Management. They also value
elements related to social intelligence, such as Digital Empathy and Relationship Management. The distinguished
statements further underscore the significance of privacy and security in fulfilling students' developmental
aspirations. The distinguished statements further elucidate the significance of certain DQ elements within the
respondents' perceptions. Privacy Management, Network Security Management, and Public and Mass
Communication emerge as particularly salient DQ elements, indicating their importance in fulfilling students’
developmental aspirations. Conversely, elements such as Digital Footprint Management and Content Creation
and Computational Literacy exhibit lower Z-score values, suggesting their relatively lower importance within the
respondents' perceptions.

Factor_3: This group of students demonstrates a diverse range of competencies and skills related to digital
literacy, security, creativity, and social impact. They prioritize elements such as Media and Information Literacy,
Data and Al Literacy, and Digital Changemaker Identity, indicating a desire for proficiency in navigating digital
content and making a positive impact in the digital realm. Distinguished statements highlight the importance of
privacy, data literacy, and social impact in fulfilling students' developmental aspirations. The distinguished
statements, identified by their Z-score values, further elucidate the significance of certain DQ elements within
the respondents' perceptions. Notably, Privacy Management, Data and Al Literacy, and Digital Changemaker
Identity emerge as particularly salient DQ elements, indicating their importance in fulfilling students'
developmental aspirations. Conversely, statements related to aspects such as Civic Use of Technology and
Relationship Management exhibit lower Z-score values, suggesting their relatively lower importance within the
respondents' perceptions.

Answering to the RQ1. (What are the different perspective groups among university students regarding their
beliefs about the potential for growth and improvement in DQ?), the findings suggest that students' perceptions
of DQ vary based on their developmental aspirations, with some prioritizing social responsibility and effective
communication, others focusing on security and responsible digital behavior, and still others valuing proficiency
in digital literacy, creativity, and social impact.

5. Discussion

The literature underscores the significance of Digital Intelligence (DQ) in global competitiveness and individual
development, with results revealing how individual mindset differences influence various DQ contexts (Manasia,
Parvan & lanos, 2018; Sharma et al., 2016; Park & Gentile, 2019; Park, 2023). The three factors elucidate diverse
perspectives on DQ, reflecting respondents' developmental aspirations ranging from social impact to security to
creativity. Understanding these factors informs educational strategies catering to students' varying
developmental priorities in the digital age (Park & Gentile, 2019; Park, 2023; Avci & Adiguzel, 2020). Factor 1
prioritizes a balanced approach, emphasizing digital co-creation and social impact, while Factor 2 focuses on
security and responsible behavior. Factor 3 encompasses a multifaceted understanding, emphasizing critical
thinking, creativity, and ethical considerations, highlighting the complex nature of DQ (Park & Gentile, 2019;
Park, 2023). These insights underscore the importance of tailored educational interventions addressing diverse
developmental aspirations and priorities in the digital landscape.

By tailoring programs to address specific areas highlighted by factors, such as social responsibility, cybersecurity,
and creativity, universities can promote holistic DQ development (Dostal et al, 2017; Park & Gentile, 2019; Park,
2023). Initiatives should focus on enhancing skills in privacy management, content creation, and problem-solving
to empower students in digital environments (Zhang, 2023). Practical implications suggest targeting
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interventions based on identified proficiency gaps and fostering a culture of lifelong learning (factor_1, factor_2,
factor_3). Theoretical contributions lie in integrating DQ with growth mindset, offering insights into how beliefs
about growth influence digital skills development, and providing a foundation for further research (Zhang, 2023).
This study highlights the importance of tailored educational interventions and the dynamic interplay between
DQ and growth mindset, advancing theoretical discourse and informing future research directions.

6. Conclusion

In conclusion, our research findings shed light on the diverse perspectives among university students regarding
their beliefs about the potential for growth and improvement in DQ. Factor_1 respondents prioritize digital
interactions, emphasizing not only technical proficiency but also social and ethical considerations. Elements such
as Digital Empathy, Self-Awareness and Management, and Relationship Management are deemed particularly
salient, reflecting a focus on social responsibility and effective communication. Conversely, Factor_2 students
prioritize security and responsible digital behavior, with Privacy Management and Personal Cyber Security
Management taking precedence. Factor_3 students demonstrate a diverse range of competencies, prioritizing
elements such as Media and Information Literacy and Data and Al Literacy, indicative of a desire for proficiency
in navigating digital content and making a positive impact in the digital realm.

These findings underscore the importance of considering students' developmental aspirations in understanding
their perceptions of DQ and growth mindset. By recognizing these diverse perspectives, educational
interventions and policies can be tailored to better support students in acquiring the digital skills needed to
thrive in today's digital age. Further research should explore the interplay between growth mindset and DQ to
develop more targeted curriculum development strategies and educational interventions aimed at fostering a
growth mindset and enhancing DQ maturity among students.
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Abstract: Interactions between companies, crucial for economic success and knowledge advancement, involve significant
exchanges of information and knowledge beyond mere economic transactions. Understanding how businesses can leverage
these knowledge transactions (KTs) with trading partners is vital for both Knowledge Management (KM) research and
practice. This entails identifying the knowledge essential for fruitful trading relationships, determining how to derive value
from these exchanges, deciding what knowledge should be protected or shared, and developing value-adding strategies for
knowledge exchange. To address these questions, this paper critically examines possible theoretical foundations for a KT
model. It reviews nine notable KM models to assess the insights they provide (or do not provide) into knowledge exchange
mechanisms both within organizations and between trading partners. These models provide some fundamental insights, but
also have limitations, especially in addressing the "economic value" of knowledge exchanges. The study highlights the need
for a comprehensive and effective KT model that positions knowledge exchanges in trading as a core, value-adding
component of economic activities and business strategies. After this preliminary review of existing KM models, it suggests a
new KT model, and indicates the need for further development towards a more encompassing approach.

Keywords: Knowledge Management, Knowledge Transaction, KM Models, Prerequisites, Literature Review

1. Introduction

When engaging in trading relationships, trading partners must exchange knowledge in order to augment the
economic value of these relationships. This holds significance not only for each specific transaction but also
under a broader perspective.

Trading interactions inherently involve substantial exchanges of information and knowledge. Understanding
these mechanisms, referred to here as "knowledge transactions" (KT), is crucial (Bolisani, 2010). In this context,
fundamental questions arise: What knowledge must companies exchange to establish fruitful trading
relationships? How can their value be derived from the exchanged knowledge? By whom? What knowledge
should be protected and what should be shared openly? What strategies can increase the value of trading?

Our analysis considers that, in an economic transaction, many KTs can occur, and they are fundamental for the
effective conclusion of the economic transaction itself. Therefore, we advocate for a comprehensive and
effective KT model that positions these KTs as a fundamental, value-adding components of economic activities.
To develop this model, it is imperative to critically analyze the potential theoretical foundations that can be
drawn from the KM literature. This critical analysis lays the groundwork for a more comprehensive model that
captures the mechanism and economic value of KTs.

The paper proposes a preliminary review of some existing Knowledge Management (KM) models to glean
insights and recommendations for the formulation of a new, more comprehensive model. Many useful models
have been developed in the KM domain, each offering unique insights into the issue of how knowledge is
created, shared, and used within and between organizations. In this study, nine prominent KM models have
been selected and their strengths and limitations for modelling the dynamics of KTs in trading relationships have
been analyzed. In the last sections, the foundations for an innovative model of KTs are then proposed and
discussed.

2. Knowledge Transfer, Exchange, Sharing: Basic Definitions

It is firstly important to consider definitions and terms used in KM to refer to situations similar to the case
analyzed here. Terms like knowledge transfer, knowledge exchange, and knowledge sharing generally refer to
fundamental mechanisms through which knowledge passes between or across organizations or people. This
section outlines their basic definitions and highlights differences and usefulness.
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Knowledge Transfer, considering the many definitions proposed in the literature (e.g., Szulanski, 1996; Boyd et
al. 2007; Avelino, 2023), can be described as “the process through which a ‘piece of knowledge’ is passed from
somebody who possesses it in some form to somebody else that is expected to use it in some way”’ (Bolisani,
2008). This process depends on a transmission medium and occurs in a framework of rules and mechanisms that
influence it. This definition stresses the main elements of this process: the transferred “knowledge item”, the
knowledge sources (users/receivers), and the channel or medium and enabling framework.

Knowledge exchange refers to the reciprocal transfer of knowledge between individuals, teams, or
organizations, where both parties contribute and benefit from the exchange. It involves a complex “economy”
of reciprocation and obligation (Konstantinou and Fincham, 2011). Davenport and Prusak (1998) emphasize
social context and trust as crucial elements for the effective knowledge exchange, suggesting that knowledge
flows best strong relational ties exist between the participants. Also, Wenger's (1998) works on communities of
practice outline how social structures facilitate a deeper level of knowledge exchange through shared practices
and learning.

Knowledge sharing is often seen as the act of openly distributing knowledge among members of an organization
or community. Many authors (Brown and Duguid, 2000; Liu, 2008; Hargadon, 2002), argue that knowledge
sharing is fundamentally a social activity, deeply embedded in the informal culture of an organization. Liu (2008,
pp-3) defines knowledge sharing as “The process where individuals exchange their (tacit or explicit) knowledge
and jointly created new knowledge in a knowing process under certain social contexts that are also constructed
out of these activities.” This conceptualization underscores the critical role of social interactions in fostering
mutual understanding.

To sum up, while these three processes are closely interlinked and these terms have been used interchangeably,
each carries its own unique focus and serves distinct purposes. Knowledge transfer is predominantly
unidirectional and implies the efficient passage of knowledge from one entity to another, ensuring that the
recipient acquires specific insights or skills from a source. Knowledge exchange is inherently bidirectional and
reciprocal, crafted around the idea that the two participants both contribute to and benefit from the process.
Knowledge sharing expands beyond a dyadic relationship and includes the idea of a more open distribution of
knowledge across a network or community, often without any direct expectation of reciprocation.

3. Consideration of “Economic Value” in KM Models

The nine models that we analyze in this section refer, to some extent, to situations where the notions and
definitions illustrated in the previous section are relevant. We now briefly examine their core principles,
strengths, and limitations to derive suggestions for a new, comprehensive, and effective model that emphasizes
the mechanisms and economic value of KTs.

3.1 SECI

Nonaka and Takeuchi’s (1995) “Knowledge Spiral Model” is a foundational framework in KM. This model depicts
knowledge creation as a dynamic, iterative process within organizations. It categorizes knowledge as being
either tacit or explicit and delineates four modes through which knowledge is created and transferred:
Socialization, Externalization, Combination, and Internalization (Nonaka and Takeuchi, 1995; Dalkir, 2011,
Adesina and Ocholla, 2019).

The model quickly became one of the most popular in KM, and has been applied to diverse contexts (Dalkir,
2011). A key characteristic of the model is its simplicity, facilitating easy comprehension of its core principles
and application where there is a need to understand the mechanisms involved in effective exchanges of
knowledge between two parties. However, while it effectively delineates the transformations between tacit and
explicit knowledge, it overlooks broader considerations such as the integration of these categories of knowledge
into decision-making processes. Therefore, the economic value of KM dynamics and the reasons for
engagement in knowledge transfer by trading parties are not clearly addressed. Also, some scholars have
identified the challenges of applying the model in a variety of situations as well as the non-linear nature of the
model(Adesina and Ocholla, 2019; Oztok, 2013; Chai et al., 2011). These critiques underscore the ongoing need
for further refinement and adaptation of the SECI model to depict KM implications in interorganizational
relationships. Some extended versions, such as Zhang and Huang’s (2020), try to incorporate inter-organizational
knowledge flows and open innovation principles to better depict the opportunities of knowledge exchanges
within and across organizations.
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In short, while SECI provides valuable insights into the specific knowledge conversion mechanisms, its
applicability as a 'KT model,' as defined in the context of this study, is limited. The model primarily focuses on
internal knowledge processes and does not explicitly address the dynamics, value, and motivations of knowledge
exchange between two trading partners. In particular, it lacks emphasis on the economic value of these
exchanges or their strategic nature and significance.

3.2 Sense-Making

Choo’s (1998) Sense-Making Model provides an integrated framework for understanding the use of information
within organizations by encapsulating sense-making, knowledge creation, and decision-making. This model
presents a comprehensive perspective on how information is processed and transformed into actionable
knowledge, factoring in the broader organizational context in which these transformations occur.

The model’s strength is its incorporation of a holistic view of information handling, emphasizing the
transformational journey from raw data to knowledge and subsequent actions (Choo, 1998; Neto, 2009; Dalkir,
2011; Cristea and Capatina, 2009). However, despite its broad applicability and the insights into organizational
knowledge dynamics, its main limitation is the lack of analysis of economic aspects. Its extensive scope, while
valuable for understanding internal processes, may also inadvertently gloss over the specific nuances and
potential economic value generated through knowledge exchanges between trading entities. This suggests that
while Choo's model is instrumental in conceptualizing knowledge processes within organizations, it may require
adaptation or extension in order to fully address the complexities and economic implications of inter-
organizational trading relationships. Also, this model is a modified and extended Information Science approach
and therefore the link to transactions is limited.

3.3 Wiig

This model (Wiig 1993) focuses on the practical aspects of KM, emphasizing knowledge use, building, and
maintenance within organizations. It defines a structured approach to KM, emphasizing the systematic
management of knowledge assets to improve organizational effectiveness. One of its core strengths lies in its
holistic view of KM, encompassing the identification, development, and application of knowledge to support
organizational objectives by using a categorization of knowledge into four types—factual, conceptual,
procedural, and methodological. Managing these knowledge types can effectively lead to improved
organizational performance (Wiig, 1993; Dalkir, 2011; Evans et al., 2014; Cristea and Capatina, 2009). Considered
to be a very pragmatic KM model, it seamlessly integrates various KM approaches surpassing the conventional
tacit/explicit classification and providing a comprehensive framework adaptable to diverse contexts.

However, while it provides a comprehensive framework for internal KM, its application to the dynamics of
relationships (and knowledge interactions) between trading partners is questionable. Firstly, the model primarily
addresses KM within the confines of individual organizations and does not explicitly explore the inter-
organizational dimensions. Second, the Wiig Model does not explicitly consider the economic aspects of KM.
Although it acknowledges the importance of knowledge for competitive advantage, it lacks a detailed
exploration of how knowledge exchange between trading partners can lead to the generation of economic value.

3.4 I-Space

The |-Space (Boisot, 1998) model offers a unique framework for understanding the dissemination and utilization
of knowledge and basically conceptualizes information or knowledge flow along three dimensions: codification,
abstraction, and diffusion. The model is a 3-dimensional framework, which helps in mapping the state and flow
of knowledge. Codification refers to the process of converting knowledge into a format that can be easily
disseminated. Abstraction involves the removal of contextual details to make knowledge more universally
applicable. Finally, diffusion represents the spread of knowledge across a population. The strength of the Boisot
model is that it incorporates a theoretical foundation based on social learning. The Social Learning Cycle (SLC)
serves to link content, information, and KM in a very effective way - the codification dimension is linked to
categorization and classification; the abstraction dimension is linked to knowledge creation, and the diffusion
dimension is linked to information access and transfer (Dalkir, 2011; Spinuzzi, 2023; Canals et al, 2008).

Generally, this model sheds light on the complexities of KM particularly in terms of how knowledge is processed,
stored, and shared. There is a strong potential of the I-Space model for mapping and managing an organization’s
knowledge assets and their importance for a learning cycle, which is not directly addressed by other KM models.
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One set of limitations relate to the difficulty of applying the model to empirical cases (Spinuzzi, 2023) in real-life
workplace situations. First, the underlying theory does not account well for how people use representations
synchronically for their mutual learning. Second, it does not adequately bind an analysis case. Thus, it can be
applied analogically but not directly for mapping representations in qualitative case studies. Furthermore,
similar to the case of other KM models, this model primarily focuses on the properties and flow of knowledge
without directly addressing aspects of economic value. Thus, the model, while useful for understanding
knowledge dissemination, may not fully capture the strategic and value-related aspects of knowledge
interactions in a trading context.

3.5 Von Krogh and Roos

This model (Von Krogh and Roos, 1995) emphasizes the epistemological perspectives and organizational
contexts of knowledge creation and sharing. The model distinguishes between individual knowledge and social
knowledge through the adoption of an epistemological viewpoint (Dalkir, 2011; Von Krogh and Roos, 1995;
Cristea and Capatina, 2009). In the model, knowledge resides in both individuals and their relations, and the
human and relational aspects of KM are stressed. By highlighting the importance of social dynamics, such as
trust and mutual respect, Von Krogh and Roos offer an approach to understanding how knowledge is cultivated
and disseminated within organizations. This perspective is crucial for fostering a collaborative environment.

While deep insights into the internal mechanisms of knowledge creation and sharing are provided, the
application of this model to inter-organizational relationships is, again, difficult, especially in trade. In fact, the
model does not explicitly address the complexities of KM across organizational boundaries, including issues
related to intellectual property, competitive advantage, and the economic value of shared knowledge. It lacks a
clear framework for assessing the economic impact of these knowledge transactions on organizational
performance and market competitiveness. Again, there is also a lack of concern for linking knowledge to action
which is critical both for the knowledge to be ‘meaningful’ to the organization and to be valuable.

3.6 Intelligent Complex Adaptive System (ICAS)

This model (Bennet and Bennet, 2004) views organizations as complex adaptive systems. Its foundation lies in a
recognition of organizations as ecosystems where knowledge flows and evolves through complex interactions
among members. It stresses the importance of adaptability, suggesting that the ability to respond to changes
and challenges through effective KM is crucial for organizational success (Bennet and Bennet, 2004; Dalkir 2011;
Cristea and Capatina, 2009). ICAS systems are based on cybernetics principles, which use communications and
control mechanisms as a basis for understanding, describing, and predicting what makes an organization viable.
Adaptive systems are comprised of independent interacting agents whose behavior leads to complex adaptation
patterns. There is no superior authority controlling agents, and complex system behavior arises because of all
the interactions (Cristea and Capatina, 2009, Dalkir, 2011).

The ICAS model provides valuable insights into internal organizational dynamics, but the manner in which it may
be applied to inter-organizational relationships is unclear. The model focuses primarily on internal adaptability
and learning, with less emphasis on how organizations can manage knowledge exchanges with external entities
in order to create economic value and enhance viability. The extension of the principles of adaptability and
complex interactions to external partnerships and collaborations, where different organizational cultures, goals,
and KM practices should converge, is challenging.

3.7 EFQM Excellence

EFQM Excellence was developed by the European Foundation for Quality Management (EFQM), a not-for-profit
membership foundation founded in 1988 in Brussels by fourteen leading European businesses to promote
business excellence across the continent. Basically, the EFQM Model is part of a broader framework designed to
help organizations improve their performance through a set of principles centered around excellence, including
leadership, process, and customer results. It proposes a comprehensive approach to organizational quality,
embedding KM in an overall organizational excellence (Bhatt, 2000; Dalkir, 2011; Criado-Garcia, 2020). The
EFQM model (Bhatt 2000) examines how KM contributes to achieving organizational objectives. Drawing from
traditional models of quality and excellence, this framework establishes robust connections between KM
processes and organizational performances, emphasizing the crucial role of knowledge in organizational success.
Knowledge is seen as a key strategic resource and the integration of excellence and KM constitutes a dynamic
capability for organizations based on continuous improvement, innovation, and learning (Criado-Garcia, 2020).
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Whilst the EFQM model provides a robust framework for integrating KM into organizational excellence, its focus
on internal processes and outcomes may limit its applicability to the dynamics of knowledge exchange and
collaboration among external entities, nor does it explicitly explore the economic value generated through such
exchanges or their strategic dimension.

3.8 Inukshuk

The Inukshuk KM model (Girard, 2005) was developed primarily to help Canadian government departments
better manage their knowledge. It utilizes the metaphor of Inuit stone landmarks (Inukshuks). Inukshuks serve
several functions, including guiding travellers, warning of danger, assisting hunters and marking places of
reverence. Inukshucks are used as a metaphior for guiding organizations in knowledge creation, sharing, and
utilization in organizations. The model emphasizes the strategic placement of knowledge in an organization,
advocating for knowledge to be as visible and usable as are Inukshuk in the Arctic, guiding individuals, and teams
effectively towards decision-making and innovation (Dalkir, 2011; Sensuse, 2014). Its primary strength is the
simplicity of its metaphor, underscoring the importance of making knowledge accessible and actionable. This
approach aids in fostering an environment where knowledge is not just stored but is actively used, an idea also
recalled by Davenport and Prusak (1998) who remind us of the necessity how organizations managing what they
know.

Like most of the models reviewed, the Inukshuk KM Model offers valuable insights into knowledge accessibility
and usability within organizations, but its application to inter-organizational and trading dynamics has
limitations. In fact, the model primarily focuses on the internal organization with less emphasis on how
knowledge is exchanged, co-created, or valued in inter-organizational contexts. Additionally, the economic value
generated through external KT is not explicitly addressed, leaving a gap in understanding how knowledge sharing
between partners can lead to mutual benefits and value creation.

3.9 KM Cycle (KMC) (Evans et al., 2014)

This comprehensive KM life-cycle model was developed by Evans, Dalkir, and Bidian (2014) by building on
previous models and on Heisig’s (2009) analysis of KM frameworks. It has seven non-sequential phases (i.e.,
identify, store, share, use, learn, improve, and create) and provides a structured approach to understanding the
stages through which knowledge is identified, captured, processed, and utilized within organizations. This model
emphasizes the iterative nature of KM, where knowledge is continuously developed and refined through cycles
of learning and application. The focus on these different activities or processes is important because it helps
understand how the cyclical iteration ‘improves’ the both individual and organizational knowledge. By outlining
clear stages in the KM process, the model provides organizations with a roadmap for leveraging their knowledge
assets to drive innovation and, potentially, competitive advantage.

Again, the KMC Model offers a robust framework for internal KM processes or cycles, but it primarily addresses
KM within the confines of a single organization and does not explicitly explore the dynamics of sharing, co-
creating, or monetizing knowledge in inter-organizational contexts. Furthermore, the economic value generated
through knowledge exchange between business partners and its impact on market positioning and
competitiveness is not directly addressed within the model’s framework.

4. Analysis

Table 1 highlights the main pros and cons of the examined models as theoretical foundations for a
comprehensive model of KTs. All these models provide important insights into the mechanisms related to the
KM processes that involve transfer, exchange, and sharing of knowledge. However, they also have limitations.

On the one hand, they provide useful (and, sometimes, very detailed) insights into the mechanisms which
involve knowledge exchanges. Some of them also emphasize the appropriate contexts that favor a fruitable
interaction between parties.

On the other hand, they all have two main limitations. The first is they have insufficient applicability to inter-
organizational contexts. The second is the general underestimation or complete lack of consideration of the
economic value of interactions and exchanges of knowledge. Business organizations do not exchange knowledge
just to exchange knowledge but to support economic value generation and, further enhance their strategic
position with respect to their competition. Those few models that address this issue do not go beyond a general
consideration of the point, providing no detailed analysis.
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Based on this critical review and building upon these pros and cons, we argue that a new comprehensive KM is
needed to explain how companies exchange knowledge in trading and how this contributes to economic value
generation and enhance their strategic positioning, by means of the appropriation, absorption or development
of knowledge.

This model should incorporate some key elements.

Inter-Organizational Focus: The new model should explicitly address the mechanisms of knowledge exchange
between trading partners, considering the different types of knowledge that can be shared and the platforms or
media through which this exchange can occur. Here, there is a need to investigate the nature of the transaction
too.

Economic Value Generation: It is essential to integrate concepts from economic theory and value creation
frameworks into the model. This integration would provide a foundation for understanding how knowledge
exchange contributes to economic outcomes, such as innovation, competitive advantage, and and a variety of
strategic objectives.

Table 1: Summary of the examined KM models

KM model Pros Cons
SECI - Structured and foundational framework for « Primarily focuses on internal knowledge
understanding knowledge creation and processes and does not explicitly address
conversion processes the dynamics, value and motivations of
- Highlights the importance of tacit knowledge knowledge exchange between trading
and social interaction partners
- Provides simple and easily comprehensible - Lacks emphasis on the economic value of
model for practical applications the knowledge exchange in the trading

relationships and the implied strategic
considerations

Sense- - Offers a holistic perspective in knowledge « Lack of prescriptive guidance on how to
Making transformation by considering collective effectively facilitate sense-making in an
sense-making within organizations inter-organizational context
- Ideal for Decision-Making Process - Limited discussion on the economic
- Highlights the role of information-seeking implications of the knowledge exchange in
and sense-making in knowledge creation trading relationships
Wiig - Offers a structured approach to managing - Difficulty in application to dynamics of
knowledge assets relationships between trading partners
- Designed Explicitly for Knowledge Building - Does not explicitly explore the economic
Scenario value of knowledge exchange

- Enduring relevance since its inception -
remains relevant and widely used in KM

practices
I-Space - Offers a conceptual framework for - Limited application to inter-organizational
understanding the dynamics of knowledge relationships
as information flows « Insufficient framework for economic
- Emphasizes the role of codification and evaluation of the value generated through
personalization in KM knowledge exchange
- Difficult empirical application
Von Krogh - Emphasizes the importance of social - Difficult assessment of economic impact of
and Roos interaction and communities of practice in KTs
KM - Limited application to inter-organizational
- Emphasizes human and relational aspects of relationships

knowledge creation and sharing

Intelligent - Relevant to recognize the complexity and - Complexity in practical application within
complex dynamism of organizational knowledge organizations

adaptive based on advanced Intelligent Techniques - lack specificity in addressing knowledge
system - Emphasizes adaptability and learning exchange between trading partners.
(IcAs) through knowledge exchange - Limited discussion on the economic value

of knowledge exchange

EFQM - Best for organizational excellence and - Primarily focused on internal knowledge

Excellence performance measurement processes within organizations, limiting its
- Emphasizes the importance of leadership, applicability in a trading partnership
strategy, and people in KM - Not directly address the economic
- Robust framework for integrating KM into consideration of knowledge exchange
organizational excellence between trading partners
Inukshuk - Offers a visual representation of knowledge « does not directly address the economic
management processes. value generated through external
- Emphasizes the importance of knowledge transactions
communication and collaboration in - Insufficient framework for economic
knowledge exchange evaluation
KM Cycle - Best to demonstrate the holistic view of the - Primarily focused on internal knowledge
(KMC) (Evans knowledge life cycle processes within a single organization.
etal., 2014) - Emphasizes the iterative nature of - Lack of exploration of economic value
knowledge management processes generated by knowledge exchange

Knowledge Disclosure vs. Protection: The model should offer strategies for balancing the disclosure of
knowledge with the need to protect proprietary information. This includes mechanisms for establishing trust,
negotiating knowledge-sharing agreements, and utilizing intellectual property protections. Also, depending on
the nature and characteristics of the knowledge being transferred there may be other requirements.

Adaptability and Contextual Relevance: Given the dynamic nature of trading relationships and market
conditions, the model should be adaptable and consider the contextual factors that influence KT. This includes
industry-specific challenges, regulatory environments, and cultural differences between trading partners.
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Measurement and Evaluation: Finally, the new model should incorporate methods for measuring the impact of
KT on economic value and organizational performance. This could include metrics for assessing the quality,
relevance, and timeliness of exchanged knowledge, as well as its contribution to achieving strategic objectives.

5. A Model of Knowledge Transaction

This section presents an argument for viewing economic activities from a micro perspective, where a company
or an economic player is seen as a system of stocks (wealth such as cash, machinery, real estate, accounts
receivable) and flows (expenditures or receipts). Economic value creation is tied to operative activities over time
and the accumulation of value in appropriate repositories. The model of knowledge transactions emphasizes the
importance of interactions between economic players (e.g., trading) and how the value of assets is influenced
through trading and by external conditions, such as market dynamics and trading rules. It introduces the notion
that besides the physical exchange of goods/services and money, there is a crucial flow of communications
between parties, involving the exchange of messages that allow for the definition of trading conditions and the
execution of transfers. This exchange of messages, imbued with valuable knowledge, is essential for trading and
underpins the proposed model of KT, highlighting the economic significance of knowledge exchange in the
creation of economic value.

In other words, our analysis refers to KTs where knowledge is exchanged during an economic transaction,
regardless that the sold goods are products or services. In other words, we have two levels of analysis. One is
the classic “economic transaction” of goods, services (or even knowledge in the special case that it is the final
product that is sold, for example for a consulting company). The other level is that of “KTs”, i.e. particular
exchanges of knowledge that occur during an economic transaction and that have, however, value themselves.
We can say that in an economic transaction there are many KTs that occur in parallel and are a value-adding
components of economic transactions and, therefore, business strategies.

To sum up, KTs are defined as exchanges of valuable knowledge between traders, occurring multiple times
during an economic transaction and being crucial for its execution, to complete economic transactions efficiently
and effectively. KTs are differentiated from other communication models used in KM (see above) because they
emphasize the economic value of the exchanged knowledge. This approach suggests that knowledge exchange,
akin to barter systems, carries inherent economic value and should be analyzed beyond a view of mere data or
information transfer ancillary to trade relationships. Knowledge has a role and, therefore, a value in action
oriented decision-making. We argue that understanding KTs provides insight into the nature of economic
transactions from a new perspective, emphasizing, among other things the cognitive underpinnings of economic
activities.

A practical example can help to illustrate the concept of KT, using a simple transaction between a seller and a
buyer of a consumer product (Bolisani, 2009), e.g. an item of clothing, a device, some food, or any similar item.
Breaking down the interaction into a series of KTs - such as the exchange of information about the availability of
that product, then the buyer's preferences, and next the negotiation of the price, etc. - we see that each step
involves the exchange of knowledge that has its own economic value, because it influences the decisions and
actions of both parties in any of the transaction steps. The example demonstrates that economic transactions
are not merely about the physical exchange of goods and money but involve a complex series of KTs, where each
piece of exchanged knowledge adds to the overall economic value of the transaction and, in addition, has its
own value per se, even in the case of incomplete transactions. For example, even when the buyer decides, in the
end, that the price of a product is too high in a shop and will not buy it, this is useful learning for the buyers
future decisions about where to buy similar products in future. To the seller such knowledge allows the seller to
investigate both the impact on price in the buyers purchase decision and other knowledge that may be indirectly
conveyed to the buyer through the price signal (e.g. with respect to quality, the social status of the buyers, etc.).

6. Potential Application

A possible example is the analysis of business relationships between companies, specifically within a network
of client-supplier relationships. In industries where OEM companies assemble the final products (eg.:
automotive, electronics, household appliances, etc.), or in cases where the product is co-designed in the
interaction between a client and a supplier, the KT model can be applied to understand the intricate web of
knowledge exchanges among firms, including the leading company, local dealers, and final clients, during the
development of the new product, its manufacture, and sale (Bolisani, 2010).
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The case study presented by Bolisani (2010) highlights the value of KTs in learning from business relationships,
capitalizing on exchanged knowledge, and understanding the mechanisms of knowledge exchange during
different steps of business relationships and economic transactions. It also points out the challenges that
companies must face due to the need for knowledge disclosure on the one hand, as is unavoidable when a
component must be co-designed in collaboration between suppliers and customers, and the need for knowledge
protection, to avoid leakages and misuse by competitors. The traditional focus on financial transactions is, on
the one hand, not sufficient to highlight these implications, while the typical KM models of knowledge exchange,
on the other hand, do not stress the value of any element of knowledge that the parties exchange.

7. Conclusion

In synthesizing the strengths and limitations of the KM models discussed in this study, it becomes evident that
while each contributes valuable insights into the transformation of knowledge within organizations by means of
interactions, exchanges, and sharing, there is a discernible gap in their direct applicability to the economic and
strategic aspects of KMs in trading relationships. This gap highlights the need for a model that more directly ties
KM practices to economic outcomes in the context of inter-organizational relationships. A new model aimed at
addressing these gaps must incorporate a balanced approach to knowledge sharing and protection, facilitate
inter-organizational collaboration, and emphasize the measurement and monitoring of KT outcomes to enhance
economic activities and business strategies. Such a model would not only advance the theoretical foundations
of KM but also offer practical guidelines for leveraging knowledge as a core value-adding component in trading
relationships.

In the paper, it is suggested that KTs can play a foundational role in the creation of economic value within the
knowledge economy. By focusing on the exchange of knowledge between parties, we also propose a shift in
how economic activities are viewed and analyzed, emphasizing the cognitive aspects of trading and the inherent
value of knowledge exchange. This perspective opens new avenues for research and analysis in economic and
accounting studies, underlining the importance of KTs in understanding the dynamics of the modern economy.

The paper has some limitations. First, it includes a selection of the many models that have been developed in
the KM field. Although these models have currency and relevant to the task at hand, our selection is intrinsically
subjective. Second, the paper is a preliminary proposal of a new model that still requires refinement and,
especially, more robust empirical validation. This can be part of a future research agenda.
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Abstract: Business internationalization and globalization naturally led to the need to manage across cultures and develop
new competencies for leaders. One of these competencies is cultural intelligence (CQ) that is actually a meta-competence
because it incorporates rational, emotional, spiritual, and social intelligence. Cultural intelligence expresses the capacity of a
leader to understand different cultures and the behavioral types generated by them, and to make decisions able to satisfy
multicultural requirements, avoiding intercultural conflicts due especially to different cultural and religious values and
principles. Different cultures are characterized by different knowledge dynamics which influence the process of decision
making and multicultural leadership. The purpose of this paper is to explore the impact of knowledge dynamics on
multicultural leadership, in multicultural business environments, and what is the role of cultural intelligence in this process.
Based on the critical literature review we identified the main constructs and connections we have to explore through an
investigation based on questionnaires and a statistical analysis using PLS-SEM method. The findings confirmed our initial
hypotheses.

Keywords: Knowledge Dynamics, Cultural Intelligence, Social Intelligence, Leadership, Multicultural Leadership

1. Introduction

The increasing dynamics of business internationalization and globalization (Vatamanescu & Mitan, 2024)
challenge the leadership competencies within the multicultural environment (Lewis, 2018). Leading across
cultures requires a deep understanding of the different value sets of people coming from different cultures to
work together in the same company, and making managerial decisions in social contexts with a high potential
of conflicts. The new competence required is cultural intelligence (CQ), and it can be defined as a capacity to
understand different cultures and create a convergence of business interests within a company (Bratianu &
Paiuc, 2023; Meyer, 2014). Cultural intelligence is a meta or higher-order intelligence because it is composed of
rational, emotional, spiritual, and social intelligence.

Cultural intelligence is impacted by knowledge dynamics (KD) understood as a transformation of one form of
knowledge (i.e., rational, emotional, spiritual) into another form of knowledge. That relationship is mediated by
the decision making that is performed within a multicultural environment (Bratianu et al., 2020; Kahneman,
2011). However, a critical literature review reveals a knowledge gap concerning the influence of knowledge
dynamics on multicultural leadership and what are the main constructs involved in this complex process. The
purpose of this paper is to explore the connections between knowledge dynamics and multicultural leadership
in multicultural business environments and what other variables should be considered in such an analysis. The
originality of the present research comes from addressing that knowledge gap and helping managers and leaders
working in multicultural business environments to understand the new challenges of the decision making
processes.

2. Literature Review

A critical literature review concerning multicultural leadership and the new challenges it faces by comparison
with classical management that operates within a monocultural environment reveals the importance of the
following constructs: knowledge dynamics, cultural intelligence, and multicultural leadership. The following
presentation will focus on the main characteristics of these constructs and on the possible connections between
them.

Knowledge dynamics (KD) is a multidimensional concept encompassing variations of knowledge in time and
space. Knowledge variation in time is a direct result of learning or unlearning processes at the individual level
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(Bereiter, 2002; Cegarra-Navarro & Wensley, 2019; Kolb, 2015; Nonaka & Takeuchi, 1995) or at the
organizational levels (Argote, 2013; Cegarra-Navarro, Elridge & Martinez-Martinez, 2010; Nonaka & Takeuchi,
1995, 2019). By extension from knowledge to intangibles, some authors considered the dynamics of intellectual
capital (Kianto, 2007; Kianto et al., 2017). In this situation, the dynamics reflect the increase or decrease of the
knowledge level from a quantitative point of view. Although there is no measuring system for the quantity of
knowledge yet, we can compare the two different states of knowledge before and after a learning or unlearning
process, and say which of them is higher. Therefore, it is possible to evaluate a relative variation of the
knowledge level instead of an absolute one. At the organizational level, three main processes contribute to the
balance of knowledge (Bratianu, 2007; Delong, 2004): knowledge creation, knowledge acquisition, and
knowledge loss. Knowledge dynamics based on the variation of knowledge in space is known metaphorically as
knowledge flow (Bolisani & Oltramari, 2012; Nissen, 2006; Nonaka, Toyama & Hirotaka, 2008).

From the theory of knowledge fields, knowledge dynamics means a transformation of one form of knowledge
into another one (Bratianu & Bejinaru, 2020). This transformation process is done continuously within our brain
with the final result of making decisions. The classical theory of decision making is based exclusively on rational
knowledge and rational intelligence. However, cognitive sciences revealed through many experiments and
psychological analyses demonstrated that emotional knowledge and emotional intelligence are very important
in decision making (Damasio, 2012; Gladwell, 2005; Goleman, 1995; Hill, 2008). Wise leaders go beyond
economic values and consider an enlarged spectrum of values and principles for their thinking and decision
making (Kaiser & Martinez, 2023; Nonaka & Takeuchi, 2019; Rocha & Pinheiro, 2021; Zohar & Marshall, 2004).
They perform what Aristotle called phronesis, or practical wisdom (Aristotle, 1999; Rocha et al., 2021; Shotter &
Tsoukas, 2014). Aristotle asserts that phronesis is “a state of grasping the truth, involving reason, concerned with
action about things that are good or bad for human beings” (Aristotle, 1999, p. 89). In any organization, there is
a shared set of values that establishes a certain organizational behavior. That is described in the company’s code
of ethics. For example, Samsung’s ethical code is structured as a “Trinity of Values”, that contains the company’s
management philosophy, core values, and business principles (Song & Lee, 2014, p. 111). “Samsung has set forth
core items that were to be followed by all employees as its management principles. The company has 5
overarching principles, 15 detailed principles, and 42 conduct rules that its employees are expected to follow”
(Song & Lee, 2014, p. 111). If economic decisions are based mostly on rationality, employees’ motivation is based
dominantly on emotionality, and their behavior is based on the dynamics between rationality, emotionality, and
spirituality. Therefore, their organizational behavior is influenced by knowledge dynamics. It is an independent
variable that will be considered in the present research model.

Cultural intelligence (CQ) is a higher-order intelligence because it integrates rational, emotional, spiritual, and
social intelligence and becomes significant for people working in multicultural environments, like multicultural
companies with employees from different countries (Ang & Van Dyne, 2015; Lewis, 2018; Paiuc, 2021).
Understanding the way people from other countries think and behave is essential in creating a supportive
working atmosphere in teams and multinational organizations, as well as in competing with products and
services on international markets. Rational intelligence (1Q) is the capacity to process efficiently rational
knowledge and make the best decisions for a given situation or context (Hawkins & Blakeslee, 2004; Pinker,
2021). As Simon remarks, “intelligence is the work of symbolic systems” (Simon, 1996, p. 23). It is the generic
intelligence measured traditionally using 1Q tests based on items coming mainly from positive sciences. It is the
intelligence developed through formal education in schools and universities and used as a predictor for a
successful career. Managers use rational intelligence in making decisions based on economic factors because
economic science is based on rational principles like mathematics and physics.

Gardner (1983) introduced the new paradigm of multiple intelligences and opened the way for emotional
intelligence and spiritual intelligence. Emotional intelligence (EQ) represents the capacity to understand
personal emotions and how to work with them. More rigorously, emotional intelligence is defined as: “The
capacity to reason about emotions, and of emotions to enhance thinking. It includes the abilities to accurately
perceive emotions, to access and generate emotions, so as to assist thought, to understand emotions and
emotional knowledge, and to reflectively regulate emotions so as to promote emotional and intellectual growth”
(Mayer, Salovey and Caruso, 2004, p. 197). They process emotional knowledge (Goleman, 1995; Mayer, Salovey
& Caruso, 2004; Salovey & Mayer, 1990). Emotional intelligence shapes people’s motivation and their behavior.
It is nonlinear and it manifests faster than rational intelligence in making decisions (Gladwell, 2005; Hill, 2008;
Kahneman, 2011). Due to its powerful impact on motivation and behavior, emotional intelligence can be a better
predictor for personal success in life and leadership than rational intelligence. Spiritual intelligence (SQ)
represents the capacity to understand the meaning of life and work, and making decisions in accordance with a
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set of well-defined values and principles (Aristotle, 1999; Zohar & Marshal, 2004). As Zohar and Marshall remark,
“We know today that human beings are by definition primarily creatures of meaning and value (that is, of ‘self-
actualization’). We need a sense of meaning and driving purpose in our lives. Without it we become ill or we
die” (Zohar & Marshall, 2004, p. 17). Spiritual intelligence is the main ingredient of phronesis (Rocha & Pinheiro,
2021; Rocha et al., 2021; Shotter & Tsoukas, 2014). Rational, emotional, and spiritual intelligence are defined at
the individual level. When several people work together, the relationships between them become important
and that leads to social intelligence (Goleman, 2007). Each of these intelligences may have different levels when
people within a team or organization come from different cultures. Therefore, understanding them and leading
them toward convergent objectives requires a high level of cultural intelligence.

Multicultural leadership is a complex construct used for leaders of multicultural teams and organizations. The
main features of those social contexts are the diversity of education, culture, and thinking models. Leading
across cultures requires a high level of cultural intelligence and a balance of knowledge dynamics (Batsa, Abadir
& Neubert, 2020; Iskhakova & Ott, 2020; Stahl & Maznevski, 2021). The risk of leading across cultures is the
potential conflict between people. The main challenge is to create a set of shared values and a convergent
organizational behavior toward achieving the designed objectives.

3. Methodology

The literature review shows a knowledge gap concerning the connections between three main constructs that
are characteristic for cross-cultural management: knowledge dynamics, cultural intelligence, and multicultural
leadership. Trying to get insight into this complex cross-cultural nexus, we formulate the following research
questions (RQ):

RQ: What is the role of knowledge dynamics and cultural intelligence in developing multicultural leadership?

To answer this question we designed a research model containing all three constructs: knowledge dynamics (KD)
as an independent variable, cultural intelligence (CQ) as a mediating variable, and multicultural leadership (ML)
as a dependent variable. Figure 1 illustrates this research model. The model represents a linear simplification of
the nonlinear reality, but it is in accordance with the logic used in designing the quantitative approach based on
a questionnaire and statistical analysis using the method of Structural Equations Modeling (SEM). The research
model suggests the following hypotheses:

H1: Knowledge dynamics (KD) influences positively multicultural leadership (ML).
H2: Knowledge dynamics (KD) influences positively cultural intelligence (CQ).
H3: Cultural intelligence (CQ) influences positively multicultural leadership (ML).

The construct of KD is measured with three indicators: KD1 — Rational knowledge; KD2 — Emotional knowledge;
KD3 —Spiritual knowledge. The mediating construct of CQ is measured with four indicators: CQ1 — Metacognitive
cultural intelligence; CQ2 — Cognitive cultural intelligence; CQ3 — Motivational cultural intelligence; CQ4 —
Behavioral cultural intelligence. Multicultural leadership is measured using four indicators: ML1 — Administrative
skills; ML2 — Interpersonal skills; ML3 — Conceptual skills; ML4 — Multicultural skills. These variables and
indicators were defined based on our literature review.
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Figure 1: The research model
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We designed a questionnaire based on the research model presented in Figure 1 and distributed it online to 396
managers working in multinational companies worldwide. We received 439 answers, out of which we could use
396 valid questionnaires. To establish the sample size we used the standard procedure and data obtained from
adequate databases like ILO (2021), STATISTA (2021), and ZIPPIA (2022). The questionnaire has an introductory
part where we explain the purpose of the project and guarantee the data confidentiality. Our study reached out
to potential participants for the questionnaire through targeted online social media and personal connections
such as LinkedIn, Facebook, and email. We used our personal networks of managers working in multinational
companies worldwide. Also, we used SurveyMonkey, a worldwide recognized platform for professional online
surveys. The valid response recovery rate was 89.14% (396 valid and recorded answers from 439). The
demographic statistics show that the respondents can be grouped into three categories: a) males (n=200,
50.5%); b) females (n=188, 47.5%); c) non-binary group (n=8, 2.0%). The educational groups were formed of
university graduates (n=164, 41.4%), master graduates (n=157, 39.6%), Ph.D. graduates (n=48, 12.1%), and high
school only (n=27, 6.8%). The geographic distribution shows that a number of 47 (11.9%) participants were from
Africa, 70 (19.9%) were from Asia, 130 (32.8%) were from Australia, 73 (18.4%) were from Europe, 73 (18.4%)
were from North America, and 29 (7.3%) were from South America.

4. Results and Discussions

In the first stage of our analysis, we used IBM SPSS Statistics version 22 software to check the validity of variables,
and Cronbach’s Alpha’s values, for reliability. In the second stage, we used the Partial Least Squares Structural
Equation Modeling (PLS-SEM) to test our hypotheses (Hair et al., 2017; Hair et al., 2019). For reliability, we
analyzed the factor loading for each item and found that their values were higher than 0.70 (Hair et al., 2019).
Therefore, we retain all items for further analysis. All constructs and sub-constructs of the research model met
the significant construct reliability threshold of a > 0.80.

Our analysis proved that knowledge dynamics has a positive influence on multicultural leadership. Therefore,
the hypothesis H1 is validated. Also, knowledge dynamics has a positive influence on cultural intelligence.
Therefore, the hypothesis H2 is validated. Furthermore, cultural intelligence has a positive influence on
multicultural leadership. Therefore, the hypothesis H3 is validated. In conclusion, all three hypotheses we
considered in the present research model are valid, which demonstrates its logical consistency.

The validation of this research model shows that it can be used for further investigations considering more
variables and the roles of mediation and moderation. Also, the present research has practical implications for
managers and leaders working in multicultural business environments making them aware of the cognitive
connections between knowledge dynamics, cultural intelligence, and multicultural leadership. Knowledge
dynamics is at the heart of any decision making and thus it is critical for multicultural leadership. The balance
between rational, emotional, and spiritual knowledge entering the dynamics varies from one culture to another
and therefore leaders should be aware of knowledge dynamics (Bratianu et al., 2020; Bratianu, 2023; Kahneman,
2011). The capacity to understand the potential barriers of cultural diversity and overcome them can be
improved through the mediating role of cultural intelligence and the new achievements of neuroscientists (Ang
& Van Dyne, 2015; Davidovich & Brunton, 2023; Meyer, 2014). From this perspective, the present research has
a

5. Conclusions and Limitations

The present research starts from the new leadership context created by the internalization and globalization of
the business processes. Leading teams composed of people coming from different cultures requires a new
understanding of how people react to designing and implementing business projects. That difficulty is generated
by the different balances between rational, emotional, and spiritual knowledge and intelligence which are
specific for different cultures. Knowledge dynamics is the core mechanism in any managerial decision making
process and therefore it has a significant influence on multicultural leadership. Also, knowledge dynamics
impacts on cultural intelligence, a meta-intelligence that is specific for people living and working in multicultural
social contexts. Multicultural intelligence represents the capacity to understand how people from different
cultures think and behave. Having different value sets they have different attitudes and behaviors in
organizational environments. Multicultural leaders should be capable of anticipating possible working conflicts
and finding solutions for mitigation when they appear.

The present research aims at analyzing the influence of knowledge dynamics on multicultural leadership directly
and indirectly through the mediation of cultural intelligence. Therefore, we designed a research model
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composed of these three main constructs (i.e. knowledge dynamics, cultural intelligence and multicultural
leadership) and their relationships. We performed a critical literature review of the literature to extract some
ideas from previous similar research and to use them. However, we found that the construct of knowledge
dynamics from the thermodynamics perspective was not incorporated in previous studies. Identifying this
knowledge gap we designed a questionnaire and a worldwide investigation among the managers working in
multicultural business contexts. We collected data from 439 respondents and validated 396 answers. In the first
stage of statistical analysis we used IBM SPSS software, and in the second stage we used PLS-SEM software.
Findings show that our hypotheses are valid, and therefore we can state that knowledge dynamics influences
positively multicultural leadership through the mediating role of cultural intelligence.

The main limitation of the present research comes from the fact that the decision making process of leaders in
multicultural companies is a nonlinear process, and we had to consider a simplified linearized model for the
purpose of evaluating the interactions between the three constructs (i.e. knowledge dynamics, cultural
intelligence, and multicultural leadership). That is in accordance with the logic inherent in the statistical analysis
with IBM SPSS and PLS-SEM.
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Abstract: This research seeks to identify the state of the art regarding knowledge management practices that have been
applied in hospitals with a specific focus on how these practices improve organizational effectiveness, innovation, and
performance. Using an integrative review methodology that includes problem identification, strategic literature search,
rigorous data evaluation, thematic analysis, and synthetic presentation of results, the research encompassed 19 relevant
studies extracted from the Scopus, EBSCOhost, and Scielo platforms. The results demonstrate a predominant use of
information technologies, reinforcement of organizational culture, and strengthening of trust and organizational learning.
Remarkably, leadership emerged as a critical factor, not only for facilitating the implementation of knowledge management
practices but also for actively involving employees in achieving organizational goals. There is also clear demand for
substantial increases in investments in training and collaboration technologies to maximize the potential for knowledge
creation, retention, and sharing in hospitals.

Keywords: Knowledge Management, Organizational Practices in Hospitals, Organizational Culture and Leadership,
Organizational Learning, Health Information Technologies.

1. Introduction

Managing an organization is challenging, especially when it comes to hospitals. Promoting the commitment of a
team to the management of human, financial, social, and asset resources with quality, economy, sustainability,
and effectiveness requires a differentiated approach to management (Cangado et al., 2020).

Hospitals, regardless of their public or private nature, constitute a business and need to adopt efficient
management methods to ensure their permanence (Vilaga & Oliveira, 2008). This need has been partially met
by Knowledge Management (KM), whose dissemination of knowledge is crucial in organizational strategy
(Colauto & Beuren, 2003). Siddique et al. (2021, p. 04) understand that " knowledge management in a hospital
requires well reputable and contributive mechanism, which enriches the main objective of serving humanity and
saving a life."

Knowledge Management is considered by Barroso and Gomes (1999) as the ability to identify and map
intellectual assets; generate new knowledge to offer market competitive advantages and promote accessibility
of large amounts of information by sharing best practices and technology (Barroso & Gomes, 1999). It " improves
the competitive advantage and enhances the performance of an organization, its role in the process of
innovation and sustainable development cannot be disputed"” (Popa et al., 2018, p.555).

Nonaka and Takeuchi (1997, p.01) understand "organizational knowledge creation as the ability of a company
to create new knowledge, disseminate it throughout the organization, and incorporate it into products, services,
and systems." Knowledge sharing improves services in organizations, elevating them to the status of learning
organizations where lessons learned are made available for continuous learning by others (Alajmi et al., 2015;
Shateri & Hayat, 2020).

Managers and leaders have already realized that promoting the increase and development of intellectual capital
through knowledge management practices is an important action to elevate the company to the knowledge
society (Popa et al., 2018).

Knowledge management practices are "the various activities, procedures, techniques and systems which are
explicitly intended or utilized for creating and processing knowledge" (Casco, 2000, p. 634). They can provide
support to companies in building practical measures to improve their responsiveness, breaking with innovation
constraints arising from organizational culture or history (Casco, 2000).

In the health sector, KM has been considered a means to address current challenges such as the introduction of
new technologies, the need to provide services to an aging population with chronic diseases, budget cuts, and
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the need to redesign the system after the COVID-19 pandemic (Dal Mas et al., 2020). In this sense, the adoption
of KM practices can provide health organizations with improved quality of care (Colauto & Beuren, 2003; Shateri
& Hayat, 2020). Therefore, hospitals in developing countries are encouraged to develop knowledge
management tools to improve hospital performance and practice in the healthcare sector (Shateri & Hayat,
2020), emphasizing KM in patient care rather than information (Tang, 2017a).

However, the application of Knowledge Management practices in hospitals has been very problematic (Alajmi
et al., 2015), and the operationalization of knowledge management in different healthcare organizations is not
similar, resulting in problems in adapting practices and strategies in healthcare (Siddique et al., 2021).

Considering the specificities and difficulties of applying KM practices in hospitals, this research aims to identify
the state of the art regarding knowledge management practices that have been applied in hospitals with a
specific focus on how these practices improve organizational effectiveness, innovation, and performance.

2. Method

This research adopts the integrative review method proposed by Whittemore and Knafl (2005), consisting of 5
phases: problem identification, literature search, data evaluation, data analysis, and presentation of results.

2.1 Problem Identification

Considering the importance of KM today and the difficulties in its development in healthcare management, the
research question of this review was to investigate how knowledge management practices have been applied in
hospital management.

2.2 Literature Search

The data search was conducted in the databases of the Scopus, EBSCOhost, and Scielo platforms, using the
search string: Hospital AND Knowledge Management Practice. Ninety-five articles were found, and after
applying inclusion criteria and removing duplicates, 41 documents remained for analysis. After analyzing the 41
studies through full-text reading, under the lens of the guiding question of this research and the inclusion and
exclusion criteria (Table 01), 19 articles remained for thematic analysis of the data. The process of capturing
studies is presented in the flow diagram for integrative reviews, which included searches of databases and
registers only, presented in Figure 01.

Table 1: Criteria for inclusion and exclusion of articles.

Inclusion Criteria

Exclusion Criteria

Articles referring to hospital management

Articles not related to the research question

Peer-reviewed articles

Articles published before 2017

Articles published after 2017

Source: Developed by the authors (2024).

Figure 1: Flow diagram for integrative reviews which included searches of databases and registers only
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Source: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ 2021;372:n71. Doi: 10.1136/bmj.n71. For more information, visit:
http://www.prisma-statement.org/

2.3 Data Evaluation

The articles included in this review were analyzed to identify emerging themes and subthemes. Table 02 presents
the list of articles and some of their characteristics.

Table 2: List of articles selected for analysis

Authors Method Themes Conclusions
Identified
Avanbode & The use of collaborative technologies has a direct effect
Y Quantitative Technology on KM processes and impacts the creation, sharing,
Nwagwu , 2021 -
transfer and retention of knowledge.
Technology Improving and promoting the development of intellectual
Organizational Learnin i i i i
Zhou et al., 2021 Quantitative [¢] g | capital thrpugh KM practlges, assomatgd with
technological tools, is an important action to elevate the
company in the knowledge society.
Siddique et al Technology KM practices increase efficiency and reduce risks by
2021q N Quantitative Organizational culture optimizing resources and providing the development of
organizational performance.
Rosario et al., Qualitative Technology It is concluded that knowledge management (KM) has
and PR
2021 -~ become an institution in the health sector.
quantitative
Ekionea & Fillion , S Organizational Trust Organizational maturity is achieved when KM processes
Qualitative ) ;
2021 are effectively managed and applied.
Dal Mas et al., Qualitative Technology Instltutlo_ns must gua_ra_ntee kqowledge trgnslat_l;f)n
2020 case study mechanlgms so that it is .possmle to qllewate differences
and provide for the creation and sharing of knowledge.
Organizational trust The results revealed a significant and positive association
Shateri et al., 2020 Quantitative between perception of organizational support,
organizational trust, and knowledge sharing.
" Organizational culture Leaders must encourage and form a corporate culture
Karamitri , et al., . - -
Quantitative beneficial to knowledge sharing and must work on a KM
2020 ) N o
system to enable this sharing in the medical industry.
Organizational trust It is necessary to equalize the level of knowledge of
Evolutiona groups, increase the degree of trust, reduce the cost of
Gao & Sun, 2020 ame theory sharing, and increase incentives. Differences in the
9 ry formation of knowledge between decision makers affect
the quality of the process.
Ayatollahi & Qualitative 'gechnglogy ! ul Therapy team members should focus on using
Zeraatkar , 2020 rganizational culture technology to continually create and share knowledge.
Technology The organizational determinants for sharing and
. Organizational culture promoting knowledge management among managers are
Ouédraogo & L o ) R . I
. Quantitative Organizational learning organizational structure, leadership, organizational
Rinfret , 2019 L . o
culture, organizational climate, technology, training, and
performance guidance.
Technology The proposed information system helps to optimize
. . Quantitative Organizational culture hospital organization, improve knowledge, and increase
Liu & Li, 2019. o ; . _ h ;
survey Organizational learning the quality and efficiency of medical services through
learning and knowledge management.
Technology Improving and promoting increased development of
Quantitative Organizational culture intellectual capital with KM practices, associated with
Popa, et al. 2018 . h .
survey technological tools, is a relevant action to elevate the
company in the knowledge society.
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Authors Method Themes Conclusions
Identified
Technology ) Companies must implement actions based on promoting
Quantitative Organ!zat!onal learning participatory leadership, promoting managerial
Tian et al., 2018 and surve Organizational culture knowledge, sharing, a culture of collaboration and trust,
Y Organizational trust decentralized decision-making, communication,
continuing education, and appropriate technologies.
Technology Healthcare managers must cultivate a knowledge
Karamitri et al., Qualitative Organizational environment, function as role models, provide the tools
2017 Learning for KM, and reward people who act as knowledge
brokers.
Organizational culture The studies analyzed reinforce the relevance of the
Bahar , et al., 2017 Qualitative saenyﬂc search to support_ KM pragtlces in heal_th, as well
as using and transforming information into practices that
can be socialized to health professionals.
Technology Technological resources can improve efficiency and
Tang, 2017a Quantitative Organizational culture performance but may not directly improve flnanges: .IT
management capacity and knowledge plays a significant
role in improving clinical performance.
Organizational learning The results of this study indicated a significantly positive
Tang, 2017b Quantitative correlation between KM, culture, performance, and
organizational effectiveness
Organizational culture The better the KM, the greater the organizational
Alolayyan et al., o of sharing effectiveness and organizational culture, as it influences
Quantitative A . NP
2020 organizational culture and improves the organization's
effectiveness.

Source: Prepared by the authors (2024)

2.4 Data Analysis

The analysis of the articles eligible for this review was conducted based on thematic analysis by Braun and Clark
(2012). Through thematic analysis of the selected studies, themes and subthemes related to the use of KM
practices in hospitals and healthcare organizations were identified. The themes and subthemes are presented

in Table 03 along with the authors who addressed them.

Table 3: Analysis Themes

Technology - IT Strengthening knowledge management

Themes Subthemes Authors
Improvement of clinical, organizational Ayanbode & Nwagwu , 2021; Zhou et al., 2021; Siddique
Information performance and decision making; et al., 2021; Rosario et al., 2021; Dal Mas et al., 2020;

Ayatollahi & Zeraatkar , 2020; Ouédraogo & Rinfret ,
2019; Kartawiguna et al., 2019; Liu & Li, 2019; Popa et
al., 2018; Tian et al., 2018; Tang, 2017a.

Organizational performance and
Culture effectiveness
Organizational

Innovation

Siddique et al., 2021; Karamitri , et al., 2020; Ouédraogo
& Rinfret , 2019; Liu & Li, 2019; Popa, et al. 2018; Tian et
al., 2018; Bahar , et al., 2017; Tang, 2017a; Alolayyan et
al., 2020.

Productivity, achieving objectives and

Organizational Trust sharing knowledge

Ekionea ; Fillion , 2021; Shateri et al., 2020; Gao & Sun,
2020; Tian et al., 2018.

Continuously improving sharing,

Organizational )
9 effectiveness, and performance

Learning

Zhou et al., 2021; Ouédraogo & Rinfret , 2019; Tian et
al., 2018; Karamitri et al., 2017; Tang, 2017b; Liu; & Li,
2019.

Source: Prepared by the authors (2021).
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2.5 Presentation of Results

The themes and subthemes displayed in Table 03 are presented and discussed in Section 4.

3. Presentation and Discussion of Results

Based on the analysis of the selected articles, it was identified that the most applied KM practices in hospitals are
technology, organizational culture, trust, and organizational learning. Such practices and the impacts of their
application are further explained in the following sections.

3.1 Information Technology - IT

In the analyzed articles, it was found that technology is imperative in the development of KM in hospital institutions
(Siddique et al., 2021). Its results lead to better clinical and organizational performance, driving the processes of
knowledge creation, sharing, and retention, supporting decision-making processes, increasing efficiency, reducing risks,
optimizing resources, and leveraging the KM process (Ayatollahi & Zeraatkar, 2020; Siddique et al., 2021; Zhou et al.,
2021; Alolayyan et al., 2020; Tang, 2017; Rosdrio et al., 2021; Dal Mas et al., 2020; Ouédraogo & Rinfret, 2019; Liu & Li,
2019; Popa et al., 2018; Tian et al., 2018). Its impacts are discussed below.

3.1.1  Improvement of Clinical, Organizational Performance, and Decision Making

The use of collaborative technologies has a direct impact on KM processes and indirectly on the creation, sharing,
transfer, and retention of knowledge (Ayatollahi & Zeraatkar, 2020). Clinical team members should focus on using
technologies that effectively support the process of externalization, combination, and internalization of knowledge,
improving the clinical performance of the team and the hospital (Ayatollahi & Zeraatkar, 2020).

A study conducted at the University Hospital in Pakistan pointed out that the intensive use of technological tools in the
workplace increases efficiency, reduces risks, optimizes financial resources and revenues, improves organizational
performance, and decision-making (Siddique et al., 2021).

The adoption of innovative technologies leads to increased intellectual capital and improvement in organizational
performance, promoting market development, better brand reputation, increased organizational value, intellectual
capital, and consequently, profits (Zhou et al., 2021).

3.1.2  Strengthening Knowledge Management

Information and communication technologies, when combined, facilitate cross-fertilization of ideas, intuition, skills,
and experience for effective personal and collective management, professional development, and efficiency (Ayatollahi
& Zeraatkar, 2020).

The study by Alolayyan et al. (2020) in Indonesian hospitals concluded that only organizations that have a constant
routine of creating and disseminating new knowledge and technologies, especially in the field of medicine, will succeed.

Governments should focus on improving investments in technology, offering incentives to hospitals or healthcare
organizations that have programs to improve their technological capacity, and directing their focus on the competitive
advantages provided by KM (Alolayyan et al., 2020; Tang, 2017a).

3.2 Organizational Culture

Different studies have shown that the establishment of an organizational culture of knowledge sharing leads to
improved organizational performance and effectiveness, as well as fostering innovation (Tang, 2017b; Alolayyan et al.,
2020; Sussan, 2012; Karamitri et al., 2020; Siddique et al., 2021; Ouédraogo & Rinfret, 2019; Liu & Li, 2019; Popa et al.,
2018; Tian et al., 2018; Bahar et al., 2017; Tang, 2017a).

3.2.1  Organizational Performance and Effectiveness

The purpose of Knowledge Management is the creation, accumulation, and use of knowledge. For this reason, a good
capacity for knowledge creation can contribute to the increase in organizational effectiveness in the health industry
(Tang, 2017b, p.1842).
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In Abu Dhabi, research identified that KM influences organizational culture and improves organizational effectiveness
(Alolayyan et al., 2020). It is necessary, therefore, to strengthen education and integrate channels among employees
so that professionals can acquire new knowledge and exchange their skills in a timely manner (Alolayyan et al., 2020).

3.2.2 Innovation

Organizational culture is linked to the development of KM. According to Sussan (2012), the primary condition for a
company to create high-quality organizational innovation is to establish a culture and corporate environment of
knowledge sharing.

Considering that without innovation organizations do not survive in the market, one of the goals of KM is to contribute
to organizations improving their capacities to recognize, manage, and produce successful innovations (Karamitri et al.,
2020). To innovate, it is important to establish a culture of knowledge sharing because "people are willing to share
information with others as long as they are motivated" (Karamitri et al., 2020; p.09).

The results found in this theme show the importance of organizational culture for Knowledge Management.
Organizational culture is a set of norms and values that influence the behavior of members of an organization (Sussan,
2012) and, therefore, affects the sharing behavior of knowledge and information among its members (Allameh et al.,
2012). Therefore, KM thrives more strongly in organizations where there is a culture of knowledge sharing (Allameh et
al., 2012).

3.3 Organizational Trust

Among the KM practices used in healthcare management, organizational trust was identified as an effective strategy
for: 1) achieving a good level of productivity; 2) effectiveness in task development and achievement of organizational
objectives; and 3) leveraging knowledge sharing. Additionally, organizational trust is closely related to organizational
culture and learning (Ekionea & Fillion, 2021; Shateri et al., 2020; Gao & Sun, 2020; Tian et al., 2018). Its impacts are
described below.

3.3.1  Productivity and Task Effectiveness

Trust between leaders and employees is essential for organizational effectiveness (Gao & Sun, 2020). Trust is the result
of repeated interactions, where individuals can predict each other's behavior with some certainty, reducing uncertainty
in human relationships (Fillion, 2021).

The effectiveness of tasks depends largely on trust between organizational members (Shateri et al., 2020). Trust in
colleagues and managers, when high, creates a favorable environment for knowledge sharing, which in turn improves
organizational productivity (Gao & Sun, 2020).

3.3.2  Knowledge Sharing

Trust facilitates knowledge sharing between colleagues and supervisors (Ekionea & Fillion, 2021; Shateri et al.,
2020; Gao & Sun, 2020). This sharing is essential for improving task performance and achieving organizational goals
(Ekionea & Fillion, 2021). Trust increases employees' willingness to share their knowledge, leading to better decision
making, increased innovation, and better organizational performance (Gao & Sun, 2020; Shateri et al., 2020).

3.4 Organizational Learning

From the perspective of organizational learning, KM contributes to defining the quality of knowledge and the
effectiveness of an organization (Lemay et al., 2012; Pérez Lopez et al., 2004). In general, "organizational learning is the
way companies enrich and organize knowledge and the tasks around the activities and the culture and develop
effectiveness for improving the competencies of their workforce" (Ekionea & Fillion, 2021, p. 398).

According to the articles in this review, organizational learning relates to culture and the KM process. It encourages
knowledge sharing, enhances organizational performance and "intelligence," and increases the effectiveness of the
organization and its employees (Zhou et al., 2021; Ouédraogo & Rinfret, 2019; Liu & Li, 2019; Tian et al., 2018; Karamitri
et al., 2017; Tang, 2017b). The detailed impact of this KM practice is presented below.

Tian et al. (2018, p.1980) believe that "the creation of a learning climate could reinforce the intention to execute
knowledge management and knowledge sharing in an organization and further enhance the continuous progress of the
organization."
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In the same vein, Liu and Li (2019, p.474) consider that "in an era when intangible assets have become the source of
wealth and progress, knowledge management and learning organization may be the missing factors " to improve
organizational performance.

Strategically, KM encourages the organization to become "intelligent" and challenges its ways of doing and thinking
about things and reinventing itself, thanks to its continuous processes of human and technological learning (Ouédraogo
& Rinfret, 2019) provided by knowledge sharing practices.

Furthermore, organizational learning has a significant influence on organizational culture, which is crucial for shaping
the sharing culture (Tang, 2017b). For this reason, leaders should encourage a problem-solving culture in the
organization based on a willingness for lifelong learning (Chang et al., 2009; Karamitri et al., 2017).

4. Final Considerations

This study investigated the application of knowledge management (KM) practices in hospital administration and
healthcare organizations, revealing that technology, organizational culture, trust, and organizational learning
are the most prevalent practices. These practices have shown significant improvement in clinical and
organizational performance, supporting effective decision-making, increasing efficiency, fostering innovation,
and achieving strategic goals. Additionally, there has been continuous improvement in knowledge sharing
among healthcare professionals.

The investment in training and learning programs that foster the creation, retention, and sharing of knowledge
and the adoption of advanced KM technologies has been identified as a good strategy for hospitals to overcome
organizational barriers and promote a culture of continuous learning and innovation.

Furthermore, it has been found that the development of knowledge management in hospitals improves
organizational performance and the quality of services provided. The more KM is embedded in the
organizational culture, the better the organizational climate, the capacity for innovation, the strategic
development of learning, employee satisfaction, organizational learning, and patient care.

Therefore, considering the emerging technological revolution and the continuous need for organizational
improvement in the healthcare sector, knowledge management consolidates itself as one of the main pillars for
the sustainability of hospitals today and in the future.

5. Future Studies

From the analyzed research, it was possible to identify some practices used and their effects on healthcare
organizations, and their limited use in the healthcare industry in general was noticeable. Future research is
needed on the development of tools related to the generation, retention, and sharing of knowledge to improve
innovation, performance, and patient care.

Studies are also important on each aspect addressed in the data analysis of this review related to organizational
sustainability in healthcare and its adaptation in post-Covid-19 hospital routines, a fundamental milestone in
health management in current society. Finally, we suggest research on the role and impacts of leadership in the
implementation of KM in healthcare organizations.
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Abstract: Teaching hospitals are healthcare entities rendering healthcare services to patients. Specialized medical staff not
only provide medical services, but also educate future medical staff, conduct clinical research and support the development
of medical technologies. The majority of these staff are also research and teaching staff at medical universities. The aim of
this article is to identify the determinants of knowledge transfer and the intellectual potential of employees in the
relationship between teaching hospitals and medical universities. The inference was made on the basis of the available
development strategies of medical universities, including reference to the intellectual potential of employees and the mission
of teaching hospitals published on their websites. The following research questions were posed: Is the mission of medical
universities consistent with the mission of teaching hospitals? Does the transfer of knowledge and skills of medical staff
between a medical university and its teaching hospital contribute to the mission of teaching hospitals? The preliminary
findings indicate that the intellectual capital of the scientific-medical staff is of vital importance in the mission of teaching
hospitals, which is on a par with the development of the facilities. The analyses were of an expert nature, from the
perspective of a statutory auditor and a long-standing researcher of the problems of the functioning of medical entities,
namely hospitals. The considerations undertaken in the article are an important voice in the recognition of the determinants
for the development of teaching hospitals as entities with intellectual capital useful in solving international health problems.
The article is a continuation of the author's research on the development of intellectual capital of employees of teaching
hospitals in Poland. The relationship between the findings of the development strategies of medical universities (the
founding bodies) and the mission statements of their teaching hospitals confirm their coherence and complementarity.

Keywords: Knowledge Transfer, Intellectual Potential of Hospital Employees, Hospital Management, Knowledge Workers in
Hospitals.

1. Introduction

In the era of the knowledge economy, knowledge is the most important asset of an organization. The theoretical
and application value of the knowledge of employees is a crucial factor in the development of an economic entity.
Learning processes accompany the decision-making and management of the entity, as well as having an impact
on the environment. Teaching hospitals are specific economic entities in which human resources, the knowledge
and skills of employees, constitute a key asset.

For most teaching hospitals, medical universities are the founding bodies. Medical universities educate future
employees, namely, doctors and other medical staff. The place of their education and practical training is the
teaching hospitals. The high-level skills of the medical staff are thus shaped by both academic education and
practical classes. These relationships indicate the bidirectional nature of knowledge and skills transfer in the
relationship between the two entities. When considering a knowledge transfer system, the close relationship
between medical universities and teaching hospitals in the area of intellectual capital and human resources, their
connections, and interactions must be taken into account. In order to educate future medical staff, their practical
experience in patient treatment processes is essential. The reverse relationship can also be considered: the
intellectual potential of medical staff is built to a large extent in the educational process. Educational processes
accompany medical staff throughout their training and professional work. Lifelong education is embedded in the
specifics of the profession and guaranteed by law (Law of 5 December 1996, Article 18).

Knowledge resources, from the point of view of their origins, can be divided into knowledge related to experience
(skills), conceptual knowledge (concepts, projects), routine knowledge resources (organizational culture), or
systemic knowledge resources (databases, patents, licenses) (Little, Ray, 2005, p.25). There are four basic phases
in the knowledge life cycle, such as creation, mobilization, diffusion, and commaoditization (Birkinshaw, Sheehan
2002, p.75). For the knowledge transfer process to be effective, all four phases are necessary and, in addition,
the process should be continuous and strategic.

2. Essence and Principles of Knowledge Transfer: Literature Review

In an era of rapid technological progress and globalization, knowledge resources, which are a source of
competitive advantage, are crucial for the development of a company. For the success of a business entity,
knowledge sharing among employees is essential at all levels of collaboration and decision-making..
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The concept of knowledge can be discussed based on different approaches and categories. It can be considered
as tacit knowledge and explicit knowledge. Tacit knowledge is individual, specific and difficult to formalize. It
includes skills, qualifications, and other individual characteristics of its holder. Explicit (accessible) knowledge is
formalized by nature and can therefore be transferred between actors using specific tools and forms (Nonaka,
Takeuchi 2000, p. 82). Other interesting characterizations of the essence and types of knowledge emphasize its
features such as its universal and theoretical nature (episteme), practical and instrumental dimension (techne),
"practical wisdom" (phronesis), its non-transferability (sticky knowledge) and the transferability of knowledge
between entities, both within and outside the organization (leaky knowledge) (Szyjewski 2003, p.17; Ktusek-
Woijciszke, B., tosiewicz, 2009, p. 140). From the point of view of considerations on knowledge transfer in the
health sector, | consider it important to divide knowledge into four categories as follows: know what (facts), know
why (principles), know how (skills), know who (context) (Knowledge Management..., 2000, p. 21)."Know what"
refers to the knowledge of "facts", "know why" is the knowledge that explains reality, "know how" refers to
people's skills, public access to it is limited, "know who" - identifies knowledge holders and describes the extent
of knowledge they have (Ktusek-Wojciszke, B., tosiewicz, 2009, p. 139).

The foundation for the development of an economic entity and the achievement of a competitive advantage is
not only the possession of the knowledge, but above all its transfer. Knowledge sharing takes place within the
economic entity, but the directions of knowledge transfer may include inter-organizational relations. Proper
communication at the entity level is determined by factors such as organizational structure, interpersonal
(personnel) relations and organizational culture. These factors can determine both the successes and barriers to
knowledge transfer. Among the factors constituting barriers and difficulties in knowledge transfer processes, the
following are most often mentioned: the lack of mutual trust, limited perception of knowledge acquisition, the
belief that knowledge is assigned to specific groups or positions, different needs and priorities among
communication participants, attitudes of uncertainty towards researchers or the value of research, the lack of
incentives to participate in communication, excess of various responsibilities, passive forms of knowledge
exchange, top-down forms of this exchange, the lack of belief in the capacity and applicability of research
knowledge and vice versa (Davenport, Prusak 1998 [after:] Klak M. 2010, p. 82, Molleman, Fransen2012, p. 160,
Gagliardi A. R. et al., 2016, p. 9).

In order to prevent and resolve barriers and difficulties in knowledge sharing, the management of teaching
hospitals should establish strategies to deal with them and implement them consistently. Such solutions include
the following: creating interpersonal relationships based on trust and cooperation, favouring teamwork among
specialists from different disciplines, creating an effective and employee-accepted system of incentives and
rewards, and promoting ethical and pro-social attitudes. Selected suggestions for strategies to improve
knowledge transfer are presented in Table 1.

Table 1: Suggestions for strategies to improve knowledge transfer in selected publications

Author Factors for improving knowledge transfer

Eljiz K. et al., 2020 The authors suggest the nine communication methods through which knowledge can be
translated: research reports, posters, healthcare industry and academic presentations, peer-
reviewed articles, presentations, podcasts, webinars, and infographics.

Wensing M., Grol R.,
2019

Researchers and advisors from different disciplines work together in multidisciplinary teams,
Better recognition of published work,

Validation of structured approaches,

Critical evaluation of the effects of implementation programmes,

Measurement of the results of improvement, transfer, and implementation according to a
new generation of measures.

aRrON~

Gagliardi A. R. et al.,
2016

Numerous and varied opportunities for interaction,

Strong leadership commitment, skills, and experience,

Phased approach to developing a common language, achieving success,
Support from experts, champions, innovators,

Clear and agreed objectives, roles and expectations,

Cooperation between researchers and decision-makers,

Formalized creation of the brand, structure, and processes.

® Noorwd=

Wang W., Hou Y., 2015 Knowledge sharing is significantly influenced by rewards (hard and soft) and altruism for

organizational benefit.

Van Acker F. et al., 1. Trust increases the likelihood of disclosure of accurate information (based on benevolence
2014 and competences),

2. Actual knowledge sharing is more frequent in an interpersonal environment than online,

119
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Jolanta Chluska

Author Factors for improving knowledge transfer

3. Trustin knowledge sharing is higher in an interpersonal environment than in an online
environment.

Source: self-compilation based on literature.

In subject-related literature, the boundary between concepts such as data (facts, figures), information (processed
data), knowledge (information and people), and wisdom (knowledge, intuition, experience) is sometimes
blurred. However, their essence is indicated by attributes, defining their specificity and distinctiveness
(complexity, users). (Wtodarkiewicz-Klimek, 2016, p. 196)

The term 'knowledge transfer' can therefore be understood and considered at different levels of complexity, from
data to information, reaching the goal of wisdom.

Knowledge transfer in the relationship between medical universities and teaching hospitals should be
supplemented by additional directions of such transfer: within each entity, from entity to environment, and from
environment to entity. Significant enrichment of the knowledge of medical (scientific and medical) staff takes
place through their cooperation with the national and international environment. The experience of recent years
with the COVID-19 pandemic, its control and prevention, has shown how valuable these relationships are.

3. The Teaching Hospital as a Knowledge Transfer Entity: Methodology of the Research.

The aim of this article is to identify the determinants of knowledge transfer and the intellectual potential of
employees in the relationship between teaching hospitals and medical universities. The inference was made
based on the available development strategies of medical universities, including reference to the intellectual
potential of employees and the mission of teaching hospitals published on their websites.

1. Inthe research process, the following research questions were posed:

2. s the mission of medical universities consistent with that of teaching hospitals?

3. Does the transfer of knowledge and skills of medical staff between the medical university and its
teaching hospital contribute to the mission of teaching hospitals?

The research process consisted of the following stages:

1. Analysis of legislation on the rules governing teaching hospitals,

2. Recognition of the role of human resources and their intellectual capital in medical universities and
teaching hospitals, knowledge building and transfer in these entities (literature review, review of the
websites of teaching hospitals and medical universities, synthesis),

3. Compilation and classification of selected data characterizing human resources and the management
of these resources, the missions and strategies of medical universities and teaching hospitals,

4. Expert analysis of the relationship of information from sources such as the development strategy of
medical universities and teaching hospitals, as well as mission and strategy information materials
(websites),

5. Analysis of the conclusions from selected areas of research conducted by the author in previous years
on the intellectual capital of hospital employees,

6. Conclusions from the conducted research.

Out of 33 teaching and university hospitals, five teaching hospitals and their founding bodies - medical
universities - were selected for analysis. Websites and documents published on them, including mission
statements and development strategies were analysed.

The entities for the study were selected while taking into account the possibility of obtaining complete data on
documents with a defined mission and strategy of the teaching hospital and its founding body, namely the
medical university. In many cases, the development strategy of the medical university was available for analysis,
but the teaching hospital established by it did not publish a development strategy, or a formulated mission. The
websites of teaching hospitals in the vast majority of cases do not publish activity strategies. Development
strategies of teaching hospitals are developed, but they are considered to be classified documents.

Among teaching and university hospitals, 24 of them are on the list of hospitals accredited for the quality of
medical services. The list of 187 accredited hospitals is published by the CMJOZ (Centre for Monitoring Quality
in Health Care) (List of accredited hospitals, 2024). One of the prerequisites for a hospital to be accredited is to
have a strategic plan, while taking into account the fact that the results of the health needs analysis, while also
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the need to act on the requirements and financial feasibility of the plan. The strategic plan should include a
description of the policy for improving the quality of services provided and this plan should be updated
periodically. It is also an important requirement to have a staffing plan and human resource management to
carry out tasks such as the following:

1. Implementation of a policy of continuous improvement of staff qualifications,

Identification of the educational needs of specific professional groups,

Establishment of a training plan for employees, including, among others, quality management,
Provision of financial resources for training,

Assessment of staff qualifications and professional activity,

Employee evaluation,

Actions taken on the basis of the conclusions of the staff evaluation (Standards, p. 122).

Noubkwn

The CMJOZ periodically assesses the level of implementation of the applicable standards. As the results of the
analyses, which are included in the document 'Level of fulfilment of accreditation standards in hospitals in 2022,
show, the highest score achieved by a hospital is 96% and the lowest is 42% in terms of the fulfilment of the
requirements of accreditation standards. In terms of human resource management, almost 40% of the surveyed
accredited hospitals achieved a score of above 90% with regard to meeting the accreditation requirements. The
high level of fulfilment of the standards means that the tasks of effective human capital management and human
resources are important management areas for these entities. The published results are in the form of a median
and are not attributed to specific hospitals. (Levels of fulfiiment of standards, pp. 2, 15)

4. Knowledge as a Resource in the Development of the Hospital - Research Findings

Teaching hospitals are distinguished among medical entities not only by the type of specialized health services
as an object of activity, but also by their important tasks in the training of medical staff, the performance of
teaching, research, consultation, opinion-forming functions, and other tasks assigned by scientific institutions,
local government units, or central authorities. Hospitals may carry out economic activities if they do not impede
the basic tasks for which they have been established. Such a wide range of activities, educational, research, and
scientific tasks is conditioned by a very high level of knowledge and skills of medical staff. Therefore, this group
of healthcare entities was chosen as research subjects. Teaching hospitals constitute a knowledge management
environment for the intellectual capital (Bose, 2003). Medical universities are also such an environment.
Employees of teaching hospitals continuously develop their intellectual potential, which is a long-term activity
of strategic importance. The place for the education and continuous training of medical staff is primarily the
medical universities. Medical employees are at the same time academics, hence the knowledge they possess is
not only developed, but also transferred between different entities.

These strong personal ties justify the link between the missions and strategies of teaching hospitals and their
founding bodies, namely, medical universities. The mission of a teaching hospital and its founding medical
university was examined, using selected examples. The results of the analyses are presented in Table 2.

Table 2: Teaching hospitals and medical university - missions and strategies

Pos. Mission of the teaching hospital Mission of the medical university (the founding body)

Medical university development strategy

1. The highest level of treatment, We provide high quality education and research in medical and health sciences. We
education, research - the make a significant contribution to the development of the healthcare system. We are
constant pursuit of excellence in an efficiently managed university whose foundation is people - talented students,
the field of healthcare excellent teachers, passionate scientists, and professional managers.

Strategic objective 2: Promotion of employee performance and engagement
Operational objective 1: Development of internal and external recruitment
Operational objective 2: Promotion of the culture of continuous improvement

Operational objective 3: Improvement of management competences, leadership, and ability to develop innovative attitudes among
employees

Operational objective 4: Improvement of the teaching staff competences
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Pos. Mission of the teaching hospital Mission of the medical university (the founding body)
2. Our vocation is to treat, educate Creating and strengthening the intellectual capital of the country and the region based
and conduct research on highly qualified medical staff, modern teaching facilities and high-quality

educational methods.

State-of-the-art pre-graduate and post-graduate medical staff training, combined with
the recruitment of new and upskilling of existing academic staff.

Raising - nationally and regionally - the level of knowledge, skills, and competences in
the field of health sciences.

Strategic objectives

=

Provision of modern and effective education for students in the first and subsequent 6-year teaching cycles

Continuous improvement of the quality of education in terms of acquiring the latest medical knowledge, practical professional
skills, but also shaping and creating the highest, appropriate ethical and social attitudes

Acquisition of new medical staff

Upgrade of the skills of existing medical staff

Initiating postgraduate training and education

Liaising with the medical community and local government in the region

[

o v kW

3. The highest ethical imperative The mission is to carry out teaching, research, staff development, and health care
for us is the welfare of the activities of the highest standards
patient

Strategic objective: Achieving and maintaining a high scientific position in Poland and worldwide

Operational objectives:

1. High scientific potential.

2. Systematizing and expanding activities related to the commercialization of knowledge.

3. Development of activities aimed at implementing innovative research projects and conducting commercial scientific research.
4. Development of activities aimed at implementing innovative basic research.

5. Scientific development of staff.

6 Effective management of scientific activities.

4, Over 100 years of tradition and Our mission is to provide the best education based on innovative medicine and top-
modernity in providing the level research.

highest quality health services in
the care of women, newborns
and children.

Strategic objectives:
Support and development of innovative research and achievement of research university status
2. Strong academic treatment base to ensure effective collaboration in teaching and learning.

3. Modern human capital management - development of staff qualifications and work organization culture

5. The mission of the hospital is to Creating a welcoming environment for the academic community, within which high
provide health services at the quality modern educational, scientific, and commercial offerings are created
highest level and to promote
health in conjunction with
teaching and scientific research
tasks.

Strategic and operational objectives —Teaching hospital capacity:

Using the knowledge and experience of teaching hospital experts in the teaching process

Maintenance of existing staff resources in teaching units

Creation of an incentive mechanism to encourage teaching activities among the teaching hospital staff
Standardization of employment contracts in teaching units by taking clinical and teaching tasks into account
Supporting the development of the teaching competences of the teaching hospital staff

Qo ook

Source: Self-study.
The missions of teaching hospitals are dominated by objectives such as:

1. Achieving the highest quality of medical services,
2. Comprehensive implementation of treatment, teaching and development tasks,
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3. Comprehensive patient care,
4. Health promotion.

These tasks cannot be fulfilled if there is no medical staff with the right competencies and skills.
Medical universities see the following as their mission:

1. Ensuring that staff are trained to the highest possible standard,
Research and development,

Building and developing intellectual capital,

National and international knowledge development and transfer,
Commercialization of educational offerings.

AN SN

The missions of the teaching hospitals are reflected in the development strategies of the universities. In the
refinement of the strategic goals, great emphasis is placed on the education and development of the staff and
the development of research. This means that the transfer of knowledge and skills of medical staff between the
medical university and the teaching hospital contributes to the mission of teaching hospitals.

The analysis of the missions and strategies of teaching hospitals and their founding bodies - medical universities
- indicates a close link and coherence in terms of intellectual capacity development and knowledge transfer. This
creates a comprehensive dimension of the knowledge transfer strategy.

5. Discussion on Results and Implications for Practice: Directions of Change for Knowledge
Transfer in Teaching Hospitals

The alignment between the strategic goals and missions of teaching hospitals and medical universities identified
in the research is a very positive phenomenon. The great importance of this coherence was particularly
confirmed in an emergency situation, namely, the COVID-19 pandemic. Medical and scientific staff focused their
efforts on containing the pandemic, identifying its causes, combating the effects, while also preventing its spread.

Although millions of patients died during the pandemic, there would certainly have been more victims had it not
been for the scientific and research achievements of doctors and scientists. In these difficult, complex and
unpredictable times, there will be more crises. The development of knowledge resources and new treatment
techniques should be a necessary strategic objective. The existing legal and information environment of teaching
hospitals in Poland provides a basis for stating the existence of the intellectual potential of employees and the
management of the intellectual capital (Chluska, 2021).

In order to achieve the ambitious strategic goals of teaching hospitals and medical universities, the support and
cooperation of the socio-economic environment are needed and these activities should be systemic. An increase
in salaries (labour costs) as a motivating factor for improving efficiency and developing goodwill, primarily
personal goodwill, results in new opportunities for health services and higher operating revenues. Attention to
maintaining and developing the intellectual potential of employees results in an increase in the economic
potential of teaching hospitals in the form of increasingly larger contracts for the provision of health services
(Chluska 2023).

In order for knowledge resources to develop and for their multi-directional transfer to take place properly,
material and financial resources are required. This is confirmed by one of the SWOT analyses of the teaching
hospital. The weaknesses included the following: "the inability to make full use of flexible forms of employment,
the lack of a fully integrated IT system, the difficult situation on the labour market - especially the shortage of
doctors, which limits the possibility of negotiating rates, the lack of full predictability of the functioning of the
new model of health care financing, the increasing costs associated with running the core business, while also
the need to invest in modern medical equipment, infrastructure...".

6. Conclusions and Future Directions

An analysis of the relationship between the two organizationally and scientifically related knowledge entities,
namely teaching hospitals and their founding medical universities, showed a consistency in the mission and
strategic goals of both entities. Teaching hospitals possess and develop the intellectual capital of their
employees, which is confirmed by reliable publicly available data of a financial nature (Chluska 2021, 2022, 2023).
In addition to the data indicating the development of knowledge resources in teaching hospitals, the high
potential for the development of the intellectual capital is confirmed by the missions and development strategies
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of teaching hospitals and their founding bodies, namely, medical universities. Thus, it can be concluded that it
was possible to outline the determinants of knowledge transfer and intellectual potential of employees of both
entities. The coherence and mutual complementarity of the missions and strategic objectives have, in effect, one
main goal —‘patient welfare’. The conclusions of the analyses demonstrate that the aim of the article has been
achieved and that the research questions posed have been answered.

It remains to be further researched and analysed what the role of health sector legislators should be in terms of
stimulating and facilitating the development of the intellectual capacity of teaching hospitals and medical
universities as the foundation for healthcare transformation and development strategies, in the face of the
challenges of the 21st century. The decision-making processes of both specific teaching hospitals, medical
universities and the policies of the health sector as a whole may also provide answers to a number of questions
in this regard.
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Abstract: This paper explores the potential of blockchain technology in healthcare management. It discusses the key features
and characteristics of blockchain technology that can enhance management in the healthcare sector, particularly in
knowledge management and improving information processing. The paper underlines the potential of blockchain technology
to revolutionise healthcare service delivery, presenting new forms of healthcare delivery that are only possible with the cost-
effective and efficient use of blockchain technology. The research methods used in the paper include an analysis of selected
theoretical studies on blockchain technology and the fundamentals of providing healthcare services, along with the
presentation of several case studies. The paper also highlights the practical use of blockchain technology in both large
organisations and small niche players serving the global market. The benefits and risks of using blockchain technology in
healthcare are also identified.

Keywords: Healthcare Management, Blockchain Technology, Information Processes And Knowledge Management In
Healthcare.

1. Introduction

The business activities in the medical sector are based on providing interrelated services to meet human health
needs. Medical services include all necessary activities related to prevention, diagnosis of health status, and
treatment of specific diseases (Medical service, 2011).

Every human activity requires access to a certain amount of data and its appropriate use. The sources of these
data, the methods of processing and using them, and the information processes form what is known as an
information system. The information system in the medical industry is very diverse. It is created and used by
various stakeholders to meet the needs of a wide range of clients, such as patients (consumers of services),
intermediaries in the provision of medical services, and providers of these services, i.e. doctors and other
individuals from medical staff working in the respective centres, while also those who finance the provision of
medical services (Rainer, Prince, 2021). Patients' needs include a wide range of information, such as information
about specific health conditions, methods of diagnosis, treatment, places of services, and opinions about doctors
and medical facilities. This information is partly in the form of other patients' views. Healthcare providers need
information about different providers and competitors, as well as information about industry trends, the
development of medical science, opportunities for further staff training, and planning while also developing the
entity (Winter et al., 2023). Blockchain technology is an essential part of modern information technologies. It
enables the distributed storage of data and its direct transfer between users, resulting in increased transparency
and more secure transactions. Blockchain technologies, when applied to social media to verify the authenticity
of patients' opinions and experiences, can significantly aid in their decision-making process related to choosing
the right doctor and medical facility. Implementing Blockchain in healthcare can lead to tangible improvements
in the management of diagnostic and treatment processes and the financing and administration of medical
entities (Upadhyay et al., 2021). Blockchain technology, including the medical industry, can play a significant role
in the economy and contribute to its development (Zhang, 2018).

The article aims to explore how blockchain technology can improve healthcare management by enhancing
knowledge management and information processing. It examines theoretical and practical case studies
highlighting Blockchain's benefits, risks, and practical applications in healthcare services.

The article presents three practical examples of blockchain use in healthcare to supplement the theoretical
considerations. Use cases were selected considering the utility of applying Blockchain technology in healthcare
for various stakeholders, including patients, medical staff, and service providers, as well as other stakeholders
such as insurance companies, public funding bodies, governments, policymakers, and the public. The author
intended to present the broadest possible benefits and risks of using Blockchain in healthcare.

Similar studies were conducted by Kurtz et al. (2018), focusing on business models in healthcare utilizing
Blockchain technology. Mikula & Jacobsen (2018) analyzed the use of Blockchain technology in managing access
to patient medical data. Reda et al. (2020) examined the impact of Blockchain on health supply chain
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management. The system of patient appointment booking in healthcare services using Blockchain technology
was described by Sumati et al. (2023). A systematic review of the use of Blockchain in healthcare was also
conducted by Zang et al. (2018).

2. Blockchain: Distributed Ledger Technology

A blockchain is a chain of blocks (Crosby et al., 2016). Technically, it is a database that functions as a distributed
ledger and is accessible to all authorised network users (Chien et al., 2020).

Blockchain technology is a chain of data blocks that store and transmit information about transactions in a
network arranged in consecutive data blocks. Each transaction is recorded in this list as a block containing data
on its value and time of conclusion. It is an open distributed database with relatively high security ensured using
appropriate encryption techniques. Blockchain technology automatically stores data in many different locations.
Only a person with private cryptographic keys has the right to edit such records. The keyholder is considered to
be the data owner in a blockchain (Odeh et al., 2022).

Blockchain technology is usually associated with virtual currencies, such as Bitcoin. One of the main advantages
of these currencies is their independence from state institutions, central banks, etc. The software of the nodes
of this network is open and available to any participant. Bitcoin is based on the transfer between accounts using
asymmetric cryptography, while all transactions are public and stored in a distributed database. Each transaction
in the Bitcoin network is distributed to other nodes and requires confirmation within a time-stamped list of all
known transactions, i.e., blockchains. This confirmation is based on mathematical evidence and specific
computer operations, otherwise known as proof of work.

Another important element of blockchain technology is smart contracts. These are computer programs
integrated into network blocks that automatically execute a contract when the specific conditions placed in that
contract are met (Crosby et al., 2016). Executing smart contracts using a decentralised cryptographic system
enables untrusted parties to conduct transactions securely without using a trusted third party. Smart contracts
are most commonly implemented on the Ethereum network. The public Ethereum blockchain was created in
2014 as an open-source project and an alternative to the Bitcoin network. With the introduction of smart
contract functionality, applications built on Ethereum can automate selected business transactions without the
need for human intervention (from a legal standpoint). The structure of the database, linking all previous to
newly added blocks using unique identifiers (hash), makes it impossible to make modifications that are
unnoticeable to other users. The result is a database that is considered secure, attack-resilient, and trustworthy.

The most important features of blockchain technology relevant to data management are as follows (Rot, Zygala,
2018):

. security: Blockchain uses cryptography to store data and transactions securely. Each block is
protected by mathematical hash functions, making data manipulation and falsification extremely
difficult.

. decentralisation: Unlike conventional systems, Blockchain spreads data across multiple nodes,
making it more difficult for hackers to attack and alter data.

e  transparency: All transactions and operations are visible to network participants, which increases
trust in the system and allows processes to be monitored and audited.

. irreversibility: Once the data have been validated and stored on the Blockchain, they cannot be
changed or deleted. This guarantees the permanence and immutability of data, which is
particularly important for financial transactions and legal documents.

. automation: Smart contracts can automate processes that must be controlled manually. This
facilitates management by reducing costs and eliminating intermediaries.

With these features, Blockchain can speed up processes, increase efficiency, reduce costs, and increase trust
between business entities.

In the future, more and more blockchain applications can be expected in various sectors of the economy and
society, thus allowing further development and innovation in information and communication technology.
Gartner (2017) predicts that by 2030, more than 30 per cent of businesses will be using Blockchain as an essential
technology for business activity (Antonopoulos, 2017, p. 110).
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3. Potential Areas of Application for Blockchain Technology in the Healthcare Sector

Every medical activity requires using well-chosen modern information and communication technologies (ICT).
This applies to both patients and healthcare providers. Patients can use the technology to optimise their choice
of doctor and place of service, while providers use ICT to develop and better promote their services in the
medical market. As an essential element of ICT, blockchain technology can be used in several areas of medical
activity, as outlined below.

Improving medical research and knowledge acquisition: Blockchain technology is increasingly used in biomedical
research, knowledge acquisition, and medical education, helping protect privacy and maintaining data integrity
while sharing and storing data. It is significant for clinical trials mainly because of its unique properties that
ensure the safety and invariability of records. Data stored in the Blockchain are protected from unauthorised
access, and cryptographic mechanisms guarantee their integrity. As indicated by Nagasubramanian (2018) and
Nugent et al. (2016), this significantly increases data reliability obtained during clinical trials. These authors
emphasised that smart contracts used in Blockchain can effectively prevent data falsification and the
underestimation of undesirable research results, which is critical to maintaining ethical scientific standards.

Blockchain enables data to be securely transferred and shared between various entities without the risk of
modification or corruption (Mytis-Gkometh et al., 2017). This is particularly important in large research projects,
where collaboration requires a reliable information exchange mechanism. With data transparency and
immutability, Blockchain increases confidence in clinical trials. Participants, sponsors, and regulators can verify
all the information collected without worrying about its authenticity. With proper implementation and
regulation, Blockchain has the potential to revolutionise the medical research sector, leading to significant
advances in diagnostics, therapeutics and overall medical knowledge management.

Using blockchain technology helps improve the quality of monitoring of treatment progress and the overall
health status of patients in the hospital environment. These systems enable secure and uninterrupted real-time
tracking of medical data (Griggs et al., 2018). An integral part of such solutions is sensors for health parameters
that can be controlled remotely, which aligns with the idea of the Internet of Things (loT). Processes such as
reading, transferring, processing and securing access to sensor data are carried out using blockchain technology
(Meisami e. al., 2021). Similarly, results obtained from diagnostic devices used in the hospital can be securely
processed and transmitted, for example, to the Electronic Patient Record by using cryptographic methods
provided by the Blockchain (Chelladurai, Pandian, 2022).

Identity and privacy: Blockchain technology can be used in applications to help establish the identity of patients.
The correct verification of a patient's identity, with the patient's informed consent, enables immediate and
secure access by authorised persons to all their medical data at the place of service (Mikula, Jacobsen, 2018). It
is a similar case in terms of the verification of the identity of a doctor as an employee authorised to access a
patient's distributed medical data (within a blockchain database). The benefit of this solution is that an
authorised employee of the medical entity (doctor, physiotherapist, radiologist) has immediate access to all the
necessary patient's medical data stored in a distributed blockchain database.

Inventory management of medicines and medical supplies: Inventory management in the medical sector is
critical due to its large share in the cost of such services. Blockchain technology can improve inventory
management and reduce costs by decentralising and reducing the role of intermediaries. Controlling the quality
and originality of medicines and other medical supplies is crucial. Medicines, medical supplies, and technical
diagnostic equipment must meet stringent requirements for the quality, type, and origin of drugs, diagnostic
materials and other auxiliaries. Depending on the procurement procedures and how these funds are distributed,
different types of fraud are possible in this area of medical activity. This primarily concerns the purchase of
counterfeit medicines and other medical supplies (Reda et al., 2020).

Registration and booking of healthcare services: Blockchain-based solutions can improve the booking and
scheduling of services. Medical services, in the vast majority of countries, are provided within a regulated
market. The restriction of the free market forces the time rationing of some medical services. This leads to
queues of patients being formed while waiting for services. Such queues should be subject to control processes
and some optimisation. This relates to the appropriate allocation of patients to the relevant medical entities
while considering the option of patient transport. It is also essential, for example, to properly manage cases
where a patient opts out of service and does not inform the healthcare provider while remaining on the waiting
list. A centralised waiting list based on blockchain technology can reduce this problem (Sumathi et al., 2023).
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Medical transport: Blockchain enables efficient real-time processing of medical transport data. Current
weaknesses of transport data systems include the need for more connectivity between many medical transport
providers and other barriers to transport. This is particularly true of emergency medical transport (Wu, Ho,
2023). Emergency transport resources should be deployed as efficiently as possible (Odeh et al., 2022).
Optimisation should not only concern geographical data (the transport to the patient and the destination
hospital) but also access to sensitive patient health data. Blockchain allows data collection at all stages of medical
transport services. The benefit for the patient is the faster intervention of a doctor with immediate access to all
necessary medical data.

Payments: Payments for medical services are made at multiple stages of treatment. The patient's resources
finance some medical services. Still, more often than not, a significant part of these services is financed by funds
of a public nature (from the state budget or various medical insurance companies). One of the areas for
improvement of modern computerised payment systems is multiple data exchanges between different entities
and numerous verification steps, which limit the possibility of creating one simple global system. As a
decentralised database, blockchain technology can minimise inconveniences by streamlining payment processes
while reducing potential errors and fraud.

Opinion-forming social media: Blockchain technology can simplify the creation and use of opinion-forming social
media. With blockchain technology, it is possible to create universal online platforms to collect real-time
feedback on doctors and medical entities. The opinions can be signed with private cryptographic keys, thus
making it much more difficult to falsify views posted on social media.

4. Selected Examples of Practical use of Blockchain Technology in the Management of
Medical Activities

4.1 Supporting the Maintenance of the Electronic Patient Record

Any patient-related data entered and processed in the IT system is critical to the patient and the provider.
Patient medical data are collected from various healthcare providers. These include the patient's health status,
as well as the results of diagnostic tests, methods and course of treatment, outcomes of treatment, etc. They
must be accessible and processed independently of their technical implementation and the location where they
are created. They should be collected through public resources, such as the Internet, with limited security and
access to authorised persons. Essential information about the patient's health and treatment history should be
collected to improve the quality and effectiveness of treatment and support lifestyle changes. The most
commonly used name is the Electronic Patient Record (EHR).

The International Organisation for Standardisation (ISO) defines an EHR as an electronic repository of patient
health data stored and shared securely and made accessible to multiple users with appropriate authorisation
levels. It contains historical, current, and predictive information, at least to some extent. The main objective of
creating and using EHRs is to improve the quality and efficiency of healthcare delivery by all healthcare providers
(ISO/DTR 20514, 2004).

There are several reference models of EHR available in subject-related literature. EHR reference models should
be developed so that they ensure the following:

o sharing patient medical data between professionals from different fields of medicine,

. interoperability between healthcare provider organisations, regional and national health system
institutions, and, in the future, between supranational organisations,

. interoperability between software developed by different suppliers.

The need to meet the conditions listed above, standardisation, and the object-oriented paradigm approach to
programming and data modelling are causing EHR reference models to become increasingly abstract,
'decoupled' from hardware and communication infrastructure, and, therefore, more generic, universal, and
flexible. These can be called virtual electronic patient records.

Blockchain technology can significantly facilitate and simplify the practical implementation of EHRs operating
according to the proposed reference models.

Computerised systems supporting EHRs have long been developed and implemented in many entities. They use
conventional centralised databases maintained in specific computer centres. Administrators also centralise and
control access to these data. Blockchain technologies can simplify and automate the allocation of access rights
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to these data for medical staff from multiple healthcare providers. The optimal solution would be a distributed
blockchain database maintained on a private or public blockchain network (Shahnaz, 2019).

Specialised software companies can provide technological support for the operation of EHRs in medical entities
using blockchain technology. Due to the nature of blockchain technology and global access to the Internet, these
can be small multi-branch companies. An example of such an entity is Guardtime (Guardtime, 2024).

Guardtime is one of the leaders in implementing blockchain technology in various sectors, including the
healthcare sector and healthcare systems. The enterprise uses its proprietary KSI blockchain technology to
increase security, transparency, and operational efficiency across multiple applications. Guardtime has been
actively researching and developing blockchain protocols and applications for over ten years (Guardtime, 2024)
and employs over 120 people (Crunchbase-guardtime, 2024). Outlier Ventures (Outlierventures, 2024) and

SCIPA (2024) are the leading investors: Guardtime is working with the Estonian government using blockchain
technology to process data in Estonian e-health systems. Their technology allows for the secure management of
health records and citizen services that are available online, supporting more than 1,000 different public services
(Guardtime-Estonia, 2024).

Furthermore, Guardtime has entered into a contract with a private healthcare provider in the United Arab
Emirates. Implementing blockchain technology aims to improve data privacy and security. This project aims to
develop a transparent and secure data management system that could serve as a model for other regional
medical institutions. Guardtime develops innovative medical data management methods that meet high-
security standards and are efficient and compliant with local healthcare data protection regulations.

4.2 Automation of Payment Services and Insurance Claims

Health insurance claims are a broad category of problems and challenges that health systems face worldwide.
Most problems concern designing organisational structures and procedures to handle health insurance
reasonably and efficiently.

Health insurance is often complex and challenging for the average user to understand. The procedures for
making a claim, the documentation required by insurers, and the deadlines for dealing with claims are complex.
One of the biggest problems is the high rejection rate of claims. The reasons for rejection vary, including errors
in the completion of documents, insufficient evidence of the need for a particular medical service, and the pace
of the policy being too low. Delays in the processing and payment claims are another critical problem that can
significantly affect their patients' lives and health.

The rising cost of health insurance is a global issue, affecting policies' availability and effectiveness. High
premiums can exclude people with lower incomes, increasing inequalities in access to healthcare.

Fraud by healthcare providers and patients is another serious problem for health systems. False claims or
prescribing unnecessary medical procedures to obtain insurance money entails significant losses. The
incompatibility and complexity of health insurance regulations in different countries can also hinder the effective
management and enforcement of claims. Differences in legislation make global insurance operations difficult
and require detailed knowledge of local conditions by insurers. Differences in standards of medical care between
countries can lead to problems with the recognition of claims, particularly for people receiving healthcare
abroad. Furthermore, this can complicate the procedures for verifying and assessing medical needs.

All the problems require nationally and internationally coordinated action to make health insurance systems
more user-friendly and cost-effective.

Founded in 2018, MediConCen operates in the insurance technology sector. It has quickly gained local and
international recognition for its innovative solutions. This company has used blockchain technology and the
latest technological advances to automate insurance claims processes, thus revolutionising the handling of these
claims. Through its activities, MediConCen streamlines and significantly changes how claims are managed in the
insurance sector (Mediconcen, 2024).

MediConCen has developed an advanced computer system based on Hyperledger Fabric technology
(Hyperledger, 2024) (Cachin, 2016), automating medical insurance claims and eliminating the need for paper
documentation. This is an excellent example of an application that illustrates how blockchain technology can
increase the operational efficiency of insurance companies and healthcare providers while eliminating the need
for data reconciliation between the parties.
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MediConCen has over 600,000 users in 14 insurance companies and over 900 doctors. In 2021, the company
was also recognised in the prestigious Forbes Asia 100 to Watch list (Forbes, 2021), which promotes the most
promising startups in the Asia-Pacific region.

Implementing digital signatures via QR codes makes the platform scalable. It enables the integration of insurers
and healthcare providers globally without compromising data integrity on providers and claims. This innovation
significantly reduces the burden on all involved parties, especially the medical staff, who can focus on more
urgent tasks.

MediConCen uses blockchain smart contracts that are triggered automatically when certain conditions
contained in the policy are met. This process limits human intervention, allowing a neutral and impartial
technology to fulfil the contract's provisions once specific criteria have been met. Furthermore, using the
company's proprietary APl eliminates the need to submit data in paper form, which is a time-consuming
conventional process and is often subject to the risk of forgery.

4.3 Optimising Pharmaceutical Supply Chain Management

The Drug Supply Chain Security Act (DSCSA) (FDA, 2024) was passed by the US Congress in 2013 as part of a
larger legislation framework known as the Drug Quality and Security Act (DQSA). The main objective of DSCSA is
to increase security in the pharmaceutical supply chain by introducing stricter rules for identifying and tracking
pharmaceutical formulations.

The DSCSA requires operators in the medicines supply chain (such as manufacturers, distributors, and
pharmacies) to use systems to accurately track medicines' movement at various distribution stages. This system
is designed to protect against counterfeiting, theft, and other forms of fraud. Each pharmaceutical product must
be equipped with a unique identifier, which allows it to be identified and authenticated at each stage of the
supply chain.

Founded in 2016, LedgerDomain specialises in developing blockchain platforms that enable IT systems to
operate efficiently in real time. The company is a member of Hyperledger, the Linux Foundation, and the Clinical
Supply Blockchain Working Group. In 2019, LedgerDomain and UCLA Health were selected to participate in the
DSCSA Pilot Programme to explore and evaluate methods to improve safety and security in the drug supply
chain.

As part of this program, UCLA and its solution partner, LedgerDomain, focused on developing a complete system
based on the BRUINchain blockchain that would meet all the key objectives of the DSCSA Act for a distributor
operating solely based on commercial technology (Chien et al., 2020).

The system developers claim that automated queries to drug manufacturer relational databases implemented
using their proprietary BRUINchain technology will reduce the cost of DSCSA compliance to 17 cents per
individual drug package. The authors believe that manufacturers adopting an efficient, fully automated
computer system based on distributed ledger technology (DLT) can further reduce these costs (Chien et al.,
2020).

The interoperability of such a system enables real-time verification without human intervention, which is a
critical factor in reducing compliance costs. With 4.2 billion prescriptions dispensed annually in the USA,
blockchain technology would reduce the projected cost per unit to 13 cents per unit (saving $183 million per
year in labour costs). Still, it would also make incorrect or fraudulent transactions much more difficult. At the
same time, it also reduces the need for safety stock and improves the detection and elimination of potentially
dangerous drugs from the drug supply chain (Chien et al., 2020).

By working with LedgerDomain, UCLA Health has positively changed its supply chain management for medicines.
The appropriate use of blockchain technology can help improve logistics operations in the health sector, which
is a significant step forward in combating problems such as drug counterfeiting and other supply issues.

5. Conclusion

Blockchain technology is an innovative tool for improving efficiency and reducing costs. It is a revolutionary
concept that offers new possibilities for delivering previously unknown or unfeasible services and creating new
innovative business models. New approaches to old problems provide excellent application potential, while the
technology's flexibility allows it to be freely adapted to different tasks.
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Blockchain technology benefits the healthcare sector by improving data and process management. Some main
advantages include the following (Shae et al., 2019) (Reda et al., 2020).:

e Data security: Blockchain technology provides exceptional protection for medical information by
cryptographically protecting blocks of data, which is crucial for sensitive patient data.

e Transparency and immutability: Blockchain registers are durable and transparent, thus enabling
accurate tracking of medical history and preventing data manipulation.

e Operational efficiency: Blockchain automation of administrative and financial processes can
significantly reduce costs and management time while improving the efficiency of health services.

e Information sharing: Blockchain technology facilitates the secure and transparent sharing of data
between different medical entities, which supports better diagnosis and treatment planning while also
improving the accumulation of medical knowledge and its transfer, i.e. the education of medical staff
and patients.

e Reducing fraud: The technology can help reduce fraud and abuse in healthcare by accurately tracking
medical products and drugs and automating processing insurance policies and other payments.

e Inventory management: Blockchain technology helps manage inventory efficiently to reduce waste and
optimise resources.

e  Patient rights: Patients can better control access to their health data, strengthening their privacy and
security.

These advantages show how blockchain technology can transform healthcare, making it more secure, efficient,
and friendly for providers and patients. Blockchain in healthcare is not just the future; it is a technology already
transforming healthcare while benefiting all participants in the healthcare system.

Using blockchain technology in healthcare also involves risks (Kuo, Kim, 2019) (Tsung-Ting 2017). These
particular concerns are as follows :

e complex implementation that requires integration with existing systems and the need for collaboration
between different actors.

e the lack of uniform regulations in different countries, especially about personal data protection and
regulations for medical services in other countries, including various ways of financing healthcare.

e cyber-security risks may relate to the theft, leakage, or manipulation of data stored on the blockchain
network (particularly applicable in private blockchain networks controlled by individual organisations
that are not adequately distributed).

e performance limitations of public blockchains, which are essential in the medical sector and are
characterised by the transfer of large amounts of data and the need to perform most data processing
quickly.

e the expected broader automation of processes may affect employment in the medical sector, especially
in support and administrative staff. This may require appropriate adaptation measures.

Large companies most often implement innovative blockchain technologies. However, the technology's specifics
allow relatively small niche enterprises to participate in the global medical market, for example, in areas where
services can be provided partly remotely (Kurtz, 2019).

Data transparency, traceability, immutability, flexible access, trust, privacy, and security are the major problems
faced by modern healthcare data management systems. Blockchain is a revolutionary and decentralised modern
technology that has the potential to significantly change the way data is processed in the healthcare sector and
provide a solution to most of these problems (Odeh et al., 2022).

Future research may concern the application of Al and Blockchain in healthcare. Distributed ledger technologies
are databases containing static records of specific data. Smart contracts securely execute certain simple
algorithms related to this data. The operation of smart contracts is formalised and precisely defined using
relatively simple programming languages. The conditions for "triggering" a smart contract are also strictly
specified. The general goal of using smart contracts is the automation of selected processes. In this context, an
attractive solution might be using artificial intelligence to expand the scope of this automation (Rai et al., 2023).
Utilising Al in mathematically formalised and algorithmic areas is relatively safe, as the outcomes of Al algorithm
learning must be mathematically proven.

The article's limitations are as follows. This paper is theoretical rather than experimental, focusing on analysing
potential applications of blockchain technology in healthcare management. The research sample consists of
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deliberately and subjectively chosen examples by the author to illustrate the discussed concepts. Future
research should use quantitative methodologies (e.g., Structural Equation Modeling methods). For this purpose,
experiences related to the studies regarding information technology adoption models can be utilised (Zolait,
2012).

Blockchain technology can significantly enhance healthcare management by providing a secure and immutable
record of patient data, ensuring data integrity and privacy. Additionally, it can streamline administrative
processes, reduce fraud, and improve the efficiency of healthcare supply chains through transparent and
traceable transactions. Utilising Blockchain in healthcare management can benefit patients, medical staff,
administrators of healthcare facilities, and other stakeholders.
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Abstract: With the ever-accelerating development of the Taiwanese economy and Information and Communication
Technologies (ICTs), the formation and cooperation of virtual teams consisting of inter-departments or inter-organisations is
even more critical for Taiwanese enterprises. Notwithstanding, knowledge-sharing behaviours among virtual teams’
members seem more to be difficult because of the social influence factors of their short-term cooperation and coordination
within such dynamic teams. In light of the above-mentioned crucial facts, this study draws on social influence relevant
theories but also adds pluralistic ignorance (which stems from social cognitive bias resulting from behaviour that generally
adheres to social norms) as a critical inhibitor or motivator to explore factors affecting knowledge-sharing behaviour through
knowledge management systems (KMSs) within virtual teams of the Taiwanese society. Consequently, our predicted findings
show that knowledge-sharing behaviour results from a complex interplay of individual psychological motivations, social
influences, and the Chinese culture rooted within such virtual teams. The study provides significant insight into the
theoretical, practical and cultural implications of KMSs strategies and offers valuable advice for knowledge managers or
scholars in Taiwanese society.

Keywords: Virtual Teams, Pluralistic Ignorance, Knowledge Management Systems (Kmss), Social Influence

1. Introduction

With the advent of the knowledge-based economy and the ever-accelerating development of information and
communication technologies (ICTs), an increasing number of Taiwanese enterprises are adopting the concept of
virtual teams to cope with rapid innovation and shorter product cycles. Notwithstanding, how individuals have
the willingness to cooperate, coordinate and even share knowledge with colleagues still lacks enough research
studies, especially within virtual teams (Chumg et al., 2022). Pluralistic ignorance, which is one of sociological
theories, is a widespread misconception involving two kinds of social cognitive errors. The first is the social
comparison error, which is the mistaken belief that other people's behaviours and attitudes are different from
our own or that there are deviations from social norms (Prentice & Miller, 1993). The second is accuracy error,
which is the false belief that an individual can accurately evaluate the opinions of others (Prentice & Miller,
1993). Halbesleben et al. (2007) pointed out that minority groups may influence pluralistic ignorance or agree
with a particular point of view in public to maintain social identity but may hold different opinions in private.
Past research shows that pluralistic ignorance can lead to employees' cognition of differences among others in
the organisation, suppression of genuine emotions, and change of norms. This, in turn, weakens organisational
culture, increases voluntary turnover, or leads to poor group decision-making. Bjerring et al. (2014) pointed out
that the critical factors in the formation of multiple ignorances are that the group has an independent view of a
specific situation, believes that other group members hold different views, individual behaviour is contrary to
personal belief but in line with the view of others, and believes that the behaviour of group members represents
personal belief. However, Prentice and Miller (1993) proposed strategies for pluralistic ignorance: agents can
adjust private beliefs to approach those supported by group behaviour, promote group beliefs to approach their
private beliefs or choose to reject or alienate social groups. In the setting of virtual teams, members composed
of different departments or organisations may be unfamiliar with each other, so teams’ cooperation and
knowledge-sharing behaviours seem more difficult. Finally, this research proposes an integrative model through
social influence theory, which combines social norms and critical mass with pluralistic ignorance. We posit that
pluralistic ignorance causes changes in social norms and critical mass, affecting the user's knowledge-sharing
behaviour within virtual teams in the context of Taiwanese society. This is mainly because, from a socio-cultural
perspective, Taiwan is more collectivist than other countries (Sarkar & Huang, 2012). This research aims to
improve virtual team members’ willingness to share their knowledge within virtual teams in the Taiwanese
societal context.
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2. Literature Review

2.1 Pluralistic Ignorance

Pluralistic ignorance is a widespread social phenomenon in which a large majority of people in a group privately
hold a belief or opinion but mistakenly believe that most others hold the opposite view (Halbesleben & Buckley,
2004). This, in turn, supports ideas or norms that most people may dislike or deny. Research has shown that
pluralistic ignorance occurs in a variety of contexts, such as views on race relations (most white Americans
support integration, but believe most others support segregation (0'Gorman & Garry, 1976)), drinking norms
(college students privately believe that excessive drinking is unwise, but believe that most others support such
norms (Prentice & Miller, 1993)) and in the classroom environment (most students are confused about what is
being taught, but think that most other students understand it (Miller & McFarland, 1991)). Geiger and Swim
(2016) explored the impact of individuals' views on climate change on their willingness to participate in
discussions, and the study showed that individuals tend to be hesitant to express their ideas or opinions when
they believe that their views or beliefs are in the minority. The phenomenon of pluralistic ignorance can be a
barrier to knowledge sharing because people are less willing to share their knowledge or engage in discussions
on specific topics if they perceive themselves as in the minority (Prentice & Miller, 1996). Halbesleben et al.
(2007) pointed out that multiple ignorances hurt knowledge-sharing behaviour. In an organisational setting,
when pluralistic ignorance leads to consistent behaviour among employees or group members, it leads to a
decline in the quality of group decision-making. Because employees do not share their genuine opinions in a
group decision-making environment, they are more likely to adopt solutions that do not have the support of
employees from various groups. For example, Westphal and Bednar (2005) found in their research survey on
corporate boards that external board members underestimated other members' concerns about the company's
low performance, showing pluralistic ignorance. Specifically, they found that board members tended not to
express concerns about the company's poor performance. As a result, minority views supporting the currently
ineffective strategy are expressed and treated as majority views. In essence, the minority's views mislead other
board members into believing there is more support for the current strategy than there actually is, leading to
pluralistic ignorance and ultimately missing opportunities to initiate strategic changes or adjustments. Because
Taiwan belongs to a very collective culture (Hofstede, 1997), such behaviour in terms of pluralistic ignorance
may play a more critical role in employees' maintaining harmony at work.

2.2 Social Influence

Social norms are norms established by collective action, and individuals often feel uncomfortable when they
realise that their attitudes differ from the norms of the social group around them. To address this difference,
they tend to adjust their attitudes to conform to social norms (Prentice & Miller, 1993). Social norms are divided
into descriptive norms and injunctive norms. Descriptive norms are those that describe typical or normal
situations, that is, what most people do, by providing evidence to prove effective actions. Prohibitive
(prescriptive) norms are those that specify what constitutes morally approved and disapproved behavior, rules,
or beliefs (Cialdini et al., 1990). Thompson et al. (1991) argued that social norms are similar to subjective norms
in the Theory of Reasoned Action (TRA). Previous studies on the social psychological aspects of "social norms"
include gender norms (Van Grootel et al., 2018), healthy and sustainable eating norms (Moojen et al., 2022),
and racial norms (O'Gorman, 1975). Li et al. (2016) investigated the resistance of employees to KMSs in a large
petrochemical enterprise in China from the perspective of status quo bias. They found that social norms, loss
aversion and transformation cost had a positive impact on KMS resistance willingness. In addition, the
relationship between loss aversion, transition cost, social norms and KMS resistance intention is positively
moderated by inertia. Companies need to consider these factors when promoting new technologies or systems.

3. Propositions and Research Model

3.1 Social Influences and Knowledge-Sharing Behaviours

Social norms stem from the theory of reasoned action and the theory of planned behaviour, and state that “the
attitude of the person who is important to him will affect whether the individual makes the decision” (Ajzen &
Fishbein, 1975). Individuals may behave certain behaviours or actions if someone they feel is important to them
wants them to do so, even if they do not necessarily agree with those behaviours (Venkatesh & Davis, 2000).
Some research studies have validated that social norms positively relate to knowledge-sharing behaviour (Wu
et al., 2023; Bock et al., 2005). Hence, this leads us to establish the following proposition.
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Proposition 1. Social norms positively relate to their knowledge-sharing behaviour within the virtual teams.

Critical mass can be regarded as a basic factor that triggers group behaviour (Oliver et al., 1985). Initial adopters
can create enough motivation in specific interactive media systems to publish valuable information that
promotes potential adopters’ adoption (Oliver et al., 1985). Critical mass theory has been utilised in the social
sciences to offer sophisticated theoretical models for generating collective action. Moreover, critical mass
theory is used to analyse the collective behaviour of knowledge sharing in online encyclopedia communities
(zhao et al., 2013). Innovation can only diffuse when it receives support from the critical mass (Rogers, 1983).
Therefore, this research considers that when adopters use the KMSs to have more friends (social relations), they
perceive that it is more practical and, thus, motivated to contribute their knowledge within virtual teams.
Consequently, this leads us to establish the following proposition.

Proposition 2. Critical mass positively relates to their knowledge-sharing behaviour within the virtual teams.

3.2 Social Influence and Pluralistic Ignorance

On the other hand, pluralistic ignorance can arise when social norms are influential but misunderstood. In the
context of social norms, people may confuse their views with beliefs they believe others hold, leading to
misunderstandings about valid social norms (Perkins et al., 2005; Lewis & Neighbors, 2006). In the field of college
students' health behaviours, especially regarding issues such as alcoholism, college students generally
mistakenly believe that alcoholism is widely accepted by society, even though it is not (Baugh et al., 2022). Social
norms can influence people's cognition of a certain behaviour. At the same time, multiple ignorances may lead
people to misunderstand this norm and think that others support a certain behaviour, thus affecting their own
behaviour choices.

Proposition 3. The degree to which individuals increase pluralistic ignorance positively relates to their social
norms.

Pluralistic ignorance is mainly studied in homogeneous groups in a given environment, e.g., students (Miller &
McFarland, 1987; Prentice & Miller, 1993; Baugh et al., 2022), community residents (Moojen et al., 2022),
colleagues (Halbesleben et al., 2007), etc., due to the wrong ideas of others, even if most people disagree with
this social norm, still in the cycle of misunderstanding and conformity (Berkowitz, 2004). Since Taiwan belongs
to a very collective culture (Hofstede, 1997), this pluralistic ignorant behaviour may play a more critical role in
employees maintaining work harmony.

Proposition 4. The degree to which individuals increase pluralistic ignorance positively relates to critical mass.

P1

P3

Knowledge-sharing Behaviour Within
virtual teams

Pluralistic Ignorance

P4

-~

Figure 1: Theoretical model
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4. Methodology

In our theoretical model, we have chosen to focus on the behaviour construct rather than intention. While
intention is a central component in theories such as the Theory of Reasoned Action (TRA), our decision to
emphasise behaviour directly aligns with the specific objectives and context of our study on virtual teams in
Taiwanese companies. By focusing on behaviour, we aim to capture observable actions and outcomes within
virtual team dynamics, which are particularly relevant for understanding performance, collaboration, and
effectiveness in this context. Furthermore, behaviour provides a more concrete and measurable construct,
allowing for clearer operationalisation and analysis within our research framework. While the intention may still
play a role in shaping behaviour, our model prioritises the direct examination of behaviours exhibited by virtual
team members in response to various factors and stimuli. Through this approach, we seek to offer actionable
insights applicable to the challenges and opportunities Taiwanese organisations face in managing virtual teams
effectively. Having considered the complex and multiple social influences, individual psychology and the context
of virtual teams rooted in Taiwanese society may be insufficient to permit a comprehensive understanding of all
the complex and abstruse factors affecting knowledge-sharing behaviour within Taiwanese virtual teams; this
research will then utilise quantitative equally to analyse the data. Based on the above research model, this study
uses a survey method to analyse the behavioural patterns related to knowledge-sharing behaviour within virtual
teams of the context of the Taiwanese society. The relevant constructs and items are adapted from prior
research, initially developed in English and then translated into Chinese. The translation was validated through
areverse translation process (Brislin, 1980). The questionnaire items were adjusted according to validated scales
used in prior literature, with some wording changes. Questions about pluralistic ignorance are sourced from
Chumg et al. (2020). Questions about critical mass are drawn from Shen et al. (2013). The social norm is
referenced from Shen et al. (2013). Items related to knowledge-sharing behaviour are based on the works of
Chumg et al. (2016).

5. Conclusion

These three types of social influences are important antecedents of knowledge-sharing behavior within virtual
teams in the context of the Taiwanese society. In this regard, virtual teams’ members who in order to maintain
the harmony of the team and strengthen the recognition of other members are more likely to develop “common
identity” for sharing knowledge within virtual teams. As mentioned above, our predicted results show that
critical mass, social norms and pluralistic ignorance affects members’ behaviour in terms of knowledge sharing.
In this sense, our findings provide additional empirical support for the impact of pluralistic ignorance on
knowledge-sharing behaviour particularly within the context of virtual teams in Taiwanese society. This article
also explores the potential cultural aspect within the theoretical model, particularly in the context of Taiwanese
society. Referencing Hofstede's six dimensions of culture or other relevant cultural frameworks can provide a
theoretical basis for understanding cultural influences on virtual team dynamics (Hofstede, 1997). We will also
discuss how cultural factors, such as power distance, individualism vs. collectivism, or uncertainty avoidance,
may manifest in the behaviour and interactions of virtual team members in Taiwan and highlight any specific
Taiwanese cultural aspects that are particularly salient or influential within the context of virtual teams.
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Abstract: The main objective of this study was to identify and interpret the role of the patent team members' intellectual
property claims on knowledge acquisition and innovation performance in the context of today's knowledge-based economy
and dramatic ongoing changes (technological and otherwise) in Taiwan, and to survey the Research and Development
departments of various universities in Taiwan. To effectively understand and establish a model of patent team knowledge
management (KM) and innovation. This study will adopt the qualitative research multiple case study method, with patent
team members of universities and colleges in Taiwan as subjects. This study further divides the composition of patent teams
into four categories, including national universities, national universities of science and technology, private universities and
private universities of science and technology. Using a concurrent combination of quantitative and qualitative approaches,
a pragmatist research philosophy was chosen for this research to obtain in-depth analysis and provide comprehensive new
insights into the key incentives promoting innovative knowledge-sharing behaviour among university academic staff in
Taiwan. The predictive results of this study will provide important theoretical and practical insights into the patent knowledge
management strategy and innovation performance of Taiwan universities and colleges, as well as valuable suggestions for
patent knowledge managers in the context of Taiwan society.

Keywords: Knowledge Ownership, Knowledge Management, Innovative Performance, Pragmatist Research Philosophy

1. Introduction

The academic community's attention to knowledge sharing stems from the expansion of knowledge
management research in the late 20th century when the characteristics of the knowledge economy were
obvious. Karahanna (2013) detailed the design scheme of the organisational system suitable for knowledge
sharing. Since then, more and more scholars have studied knowledge sharing from different perspectives, and
the research field has been expanding from enterprises to social organizations such as government and
education. The research on knowledge sharing has gradually become the focus of knowledge management. As
for the concept of knowledge sharing is generally regarded as a process of knowledge transfer, interaction and
communication, but different researchers have different understanding emphases, and some emphasize the
sharing of knowledge between knowledge holders and demanders (Xie et al., 2016). Some emphasize the
knowledge exchange and learning process among members of an organization (Senge, 1997), and some
emphasize the process of one-party transferring knowledge to the other. The subject scope of knowledge
sharing can be both internal and cross-organizational (Lee et al., 2016). Regarding the process of knowledge
sharing, Nonaka et al. (2000) put forward the SECI model based on the four parts of knowledge socialisation,
externalisation, combination and internalisation based on summarizing knowledge management, knowledge
sharing and innovation. Szulanski (2000) proposed a five-stage model from the knowledge transfer perspective,
including acquisition, communication, application, reception and assimilation. As for the factors that influence
knowledge sharing, many scholars at home and abroad have studied them from different perspectives. Simmoni
(1999), Coleman and Casselman (2016) argue that knowledge ambiguity affects knowledge sharing due to the
reticence, complexity and specificity of knowledge. Regarding organisational characteristics, the salary system,
incentive system, organisational atmosphere and organisational culture impact knowledge sharing (Serenko &
Bontis, 2016). Individual characteristics, individual personality, self-realisation, sense of self-worth embodiment,
attitude, organisational identity, and status competition motivation impact knowledge sharing (Kim, et al.,
2019).

The scope of research in knowledge management at home and abroad is getting broader and wider, and
remarkable achievements have been made. Various discussions and empirical studies have different concerns
and perspectives, as well as different theoretical frameworks and research questions. However, judging from
the current research perspective and scope, the current research on patent knowledge ownership still has
considerable room for expansion. The comprehensive interdisciplinary perspective of knowledge sharing has yet
to be expanded, and the comprehensive influencing factors of patent knowledge ownership have yet to be
analysed. More comprehensive and specific. Research on universities as knowledge-intensive organisations
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needs to be strengthened from the perspective of knowledge ownership of patents. In particular, most domestic
research on the knowledge management of university teachers or scholars mainly conducts theoretical
discussions, and research on the knowledge ownership mechanism of university teachers' patents is insufficient,
especially since there is a lack of research on issues related to patent ownership among cross-regional university
teachers, which points out the space and direction for this research.

2. Literature Review

2.1 Research on Knowledge Sharing Among University Academics

Learning and practising through teaching, practice and research, and enhancing innovation through
collaboration with businesses and institutions, universities are generally viewed as knowledge-intensive and
knowledge-creative entities that play a vital role in the dissemination and sharing of knowledge (Patel &
Ragsdell, 2011; Fullwood et al., 2013; Ramayah et al., 2014). Therefore, the research on knowledge sharing of
university teachers is an important part of knowledge sharing research. Regarding the importance of knowledge
sharing among university teachers, scholars communicate with each other and share knowledge, and effective
knowledge management is considered to be a key factor in the success of higher education (Fullwood et al.,
2013; Fullwood & Rowley, 2017), this factor is particularly significant in research universities (Goddard, 1998).
Tan (2015) believes that knowledge sharing and research collaboration among scholars are fertile soil for
knowledge innovation and foster new knowledge for the academic community. Therefore, encouraging
important behaviours, such as frequent knowledge sharing, cannot be ignored in academia. For example, in the
relevant programs of government departments (such as the special research plan of the Ministry of Science and
Technology, the teaching practice plan of the Ministry of Education, etc.), most teachers in research universities
choose to cooperate with others to provide each other with the research knowledge and work experience
accumulated over the years, so as to complete academic work jointly. Therefore, academic personnel working
in universities, especially research universities, through the sharing of knowledge among each other, carry out
collaborative research, thereby creating new theories and ideas and establishing new research principles.
Unfortunately, many institutions, including research universities, do not seem to realize the importance of
knowledge management, and the implementation of knowledge management programs within institutions is
still hampered by a lack of enthusiasm and initiative (Tan, 2015). Therefore, universities should focus on
increasing the importance of knowledge management to understand the preparation of universities to maintain
a knowledge-based society, including the sharing of quality resources, expertise, research work and
collaboration, so as to achieve good development (Jandaghi et al., 2014). In the past, influential factors and ways
of promoting knowledge sharing among university teachers have attracted much attention, such as the
willingness to share knowledge. Osterloh and Frey (2000) pointed out that knowledge-sharing behaviour among
scholars is closely related to the motivation behind it. Donate and Canales (2012) believe that the market
mechanism will not improve the enthusiasm of university scholars for knowledge sharing. On the contrary, these
scholars will be encouraged to retain and hide their own knowledge or research results. Therefore, intrinsic
motivation is the key factor affecting the transfer and sharing of implicit knowledge by university scholars, while
external motivation has no expected impact on knowledge-sharing behaviours of organizational members
(Fullwood et al., 2013; Fullwood & Rowley, 2017). Many researchers have also paid special attention to social
network factors. Relevant studies believe that teachers' knowledge-sharing behaviour is affected by job titles,
scientific research collaboration networks, friendship relationship networks, team affiliations, etc.

2.2 Research on Patent Knowledge Management and Knowledge Ownership of Organisational
Members

According to the World Intellectual Property Organization (WIPO), intellectual property can be primarily divided
into the following types: patents, trademarks, trade secrets, geographical indications, and industrial designs
(WIPQ, 2021). Concerning the importance of intellectual property knowledge management, for scholars, how to
effectively manage and share knowledge, practice, and protect intellectual property is a topic worth attention.
However, constrained by various factors such as school encouragement, awareness of intellectual property
knowledge, innovation and novelty of research and development outcomes, the presence of technology transfer
centers, university attributes, etc., many institutions, including research universities, do not seem to realize the
importance of intellectual property knowledge management, leading to limitations in the implementation of
intellectual property knowledge management programs (AR et al.,, 2021). Effective patent knowledge
management is even more crucial for scholars in research universities within intellectual property. Research
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universities need to enhance scholars' emphasis on patent knowledge management. Besides understanding the
academic contributions of scholars in science and technology to the socio-economic aspects, sharing high-quality
resources, expertise, research outcomes, and industrial collaboration can further disseminate laboratory
research results through incubation centres and research institutions. In the realm of patent knowledge
management, many scholars analyse from a technical perspective, such as countries, inventors, applicants,
citations, etc., to gauge the extent of knowledge diffusion (Kayal & Waters, 1999; Sun et al., 2008; Hall &
Helmers, 2013; Song et al., 2018). Some scholars also use social network analysis as a substitute for patent
citation analysis to understand the diffusion of knowledge across different institutions and countries (Hsieh &
Wang, 2009) and utilize multidimensional network analysis of patents to evaluate the impact of network
structure and government funding on knowledge diffusion networks (Jiang et al., 2013). In studies on
organizational and individual patent ownership, scholars have examined factors at the organizational, individual,
and patent levels and their respective relationships with academic patents, indicating that for academic
inventions, the value of the patent itself appears unrelated to choices in patent ownership (e.g., whether a
university owns it) (van Burg et al., 2021). Furthermore, there is a positive correlation between the proactiveness
of intellectual property ownership and the success of university-industry cooperation (UIC) projects when
companies implement robust shared governance (Gretsch et al., 2020). In research on patent knowledge
ownership, scholars suggest that companies can strategically disclose their inventions based on internal
knowledge, demonstrating their ownership of knowledge (Dornelles, 2020).

3. The Overall Framework and Contextual Development of This Research

This research will utilise a concurrent combination of quantitative and qualitative approaches to obtain an in-
depth analysis and provide comprehensive new insights into the key incentives promoting innovative
knowledge-sharing behaviour among university academic staff in Taiwan. The predictive results of this study will
provide important theoretical and practical insights into the patent knowledge management strategy and
innovation performance of Taiwan universities and colleges, as well as valuable suggestions for patent
knowledge managers in the context of Taiwan society.

(At the organisational level)

(At the interpersonal network level)
(At the individual level)

Organisational members' (patent)
knowledge sharing (quality)

Organisational members' (patent) Innovative ability

knowledge sharing (quantity)

Personality traits, individual claims of knowledge ownership,
Organisational (sub-group) claims of knowledge ownership.

Multi-level social comparative behaviours (interpersonal relationships), group identity, leadership styles

The application of a cultural orientation, organisational climate, and information technologies

Figure 1: The application of the concept of organisational behavior (based on different historical
backgrounds and social contexts) in this study.

This research aims to reveal the "black box" of the relationship between academic staff's traditional cultural
orientation and their knowledge-sharing behaviour at the individual level. Research key points include: @
Introducing knowledge ownership to deduce the general mechanism of employee innovative behaviour; @
Analysing the potential "interaction" relationship between different traditional cultures and social network
variables and different innovation motivations; @ Using the "values - motivation - behavioural tendency
model "(VMB) examines the mediating effect of different innovation motivations between different traditional
cultural variables and employee innovative behaviour; @ based on the first three points, construct a path model
of the individual-level employee traditional cultural orientation on employee innovative behaviour, and
Empirically test whether the impact of cultural orientation on innovative behaviour is mediated by different
innovation motivations to produce a "masking effect".
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Building upon the analysis results of the previous research content, this study delves deeper into the complex
causal relationships among knowledge-sharing behaviour, interpersonal (relationship) networks, organizational
culture, and organizational innovation capability of academic staff in Taiwan. This project is grounded in
organizational behaviour research, integrating psychology (micro-level knowledge-sharing behaviour through
ICTs), social psychology (mid-level), organizational systems, and anthropology (macro-level) to explore.
Combining research breadth and depth, it explores a cross-layer collaborative mechanism model.

This research aims to explore whether the impact direction and magnitude of the innovative knowledge-sharing
behaviour of academic staff at Taiwanese universities will be subject to the interference (moderation) of social
comparison situational variables. Key research points include: @ Determining the heterogeneous effects of
individual knowledge-sharing behaviours due to multi-level social comparison behaviours; @ Determining the
heterogeneous effects of cultural social contexts in Taiwan's different regions (academic universities, industry-
oriented universities) on knowledge-sharing behaviours in contrasting scenarios (high innovation demand
atmosphere vs. low innovation demand atmosphere, cooperative atmosphere vs. autonomous atmosphere);
@ Determining the heterogeneous effects of culture on knowledge-sharing behaviours in contrasting scenarios
(high-performance pressure vs. low-performance pressure).

4. Ongoing Research

This research aims to complete the transformation from theoretical research to practical application. Based on
the previous theoretical research, this research will ultimately be based on Taiwan's unique cultural values and
ideologies, focusing on the dual cultural subject of "individuals - other team members" and focusing on multiple
groups of comparative innovation scenarios from the perspective of personal intrinsic motivation,
Organisational workplace networks, organisational culture, organisational structure and other areas propose
governance strategies that are suitable for promoting innovatively knowledge-sharing behaviour among
university academic staffs in Taiwan. At the same time, this research will also provide theoretical references and
a basis for decision-making for creating a cultural system and environment conducive to the national innovation-
driven development strategy at the macro level. Finally, the full article containing the entire work is expected to
be finished by August 2024.
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Abstract: Organizations, particularly those that are knowledge-intensive, such as educational institutions, increasingly
recognize the importance of managing knowledge sharing (KS). Consequently, KS in universities is an emerging research area
as the transfer of knowledge from universities to the socio-economic environment is growing in importance. This study
investigates the relationship between the communication departments and KS in two Brazilian universities. To this end,
fifteen interviews were conducted with institution managers, communicators, researchers, and stakeholders involved in KS
projects. The interviews were transcribed and subjected to content analysis. The key findings suggest that while
communication departments play a vital role in transferring knowledge to various stakeholders, they could be further
leveraged. Challenges identified include the complexity of university ecosystems, academic language barriers, and the
reluctance of researchers to provide access to the knowledge they generate. Students are identified as the primary recipients
of university knowledge, followed by public/political bodies and companies. However, society at large is perceived as the
most distant stakeholder. According to the interviewees, the involvement of communication departments in knowledge
transfer hinges on the visibility of the projects they undertake. Limitations in this process include restricted access to
researchers, limited understanding of the strategic role of the communication department and resource constraints. The
research paves the way for more in-depth investigations into the integration of communication departments in the university
environment, as well as the construction of more assertive guidelines for the work of communication departments, to enable
all the stakeholders, including society in general to make the most of the knowledge generated by the HEls.

Keywords: Knowledge Transfer; Knowledge Sharing; Corporate Communication; Stakeholders

1. Introduction

Higher education institutions (HEIs) face increasing demands to foster knowledge sharing (KS) with society
(Benneworth, Pinheiro, & Barrioluengo, 2016). Nevertheless, elucidating how KS can be optimized remains a
challenge, especially in the context of contemporary trends such as globalization, digitalization, and
mediatization (Seiffert-Brockmann et al., 2021). Moreover, the complex nature of HEIs poses obstacles to
effectively engaging diverse audiences and broader society (Benneworth, Pinheiro, & Barrioluengo, 2016).

Managing KS in HEIs has emerged as a research agenda yet to be fully explored (Al-Kurdi et al., 2018). HEIs are
expected to lead in knowledge generation and application, so that their wealth of knowledge can be shared
within the regions around them (Dal Buono & Fortezza, 2017). Despite possessing the expertise, communication
departments in HEIs have thus far underutilized their potential contribution to the KS process (Cidade & Oliveira,
2023). In light of this, the study aims to address the following research questions:

Q1. In HEIs, what are the biggest challenges to KS with their different stakeholders?
Q2. Regarding KS, which are the closest and most distant stakeholders to the HEIs?
Q3. What is the biggest difficulty facing HEI communication departments in this scenario?

Based on these inquiries, this research endeavours to enrich the understanding of the role of Organizational
Communication (OC) in facilitating dialogue between HEls and their stakeholders. Additionally, the study seeks
to provide a scholarly contribution by pinpointing gaps in KS within HEIs and the challenges OC encounters in
this context. Moreover, it proposes to formulate recommendations for future research with the aim of
enhancing the role of the communication departments of HEIs in the realm of knowledge sharing.

Following this introduction, the article is organized as follows: Section 2 introduces the key concepts
underpinning the discussion. Section 3 outlines the adopted methodological procedures. Section 4 presents the
analysis and discussion of the results. Finally, Section 5 encompasses the conclusion, limitations, and suggestions
for future research.
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2. Literature Review

2.1 Knowledge Sharing: HEIs and Their Stakeholders

Efficient knowledge management within organizations necessitates prioritizing KS (Wang et al., 2014).
Recognizing that the mere creation and acquisition of knowledge are often insufficient, it is imperative for
organizations to ensure the dissemination of that knowledge among individuals to maximize its benefit.
Knowledge can be either tacit, residing within individuals’ minds and thus relatively challenging to convey, or
explicit, being documented in materials such as manuals, rules, and procedures (Nonaka, 1994). The benefits of
KS are seen in various forms, including innovation and the development of novel products, processes, and
departments (Tseng, 2010), along with enhanced operational efficiency (Ahmad & Karim, 2019).

Numerous studies have emphasized the need for organizations to disseminate the knowledge they generate to
address contemporary challenges and benefit their ecosystems (Al-Kurdi, El-Haddadeh, & Eldabi, 2018;
Benneworth, Pinheiro, & Barrioluengo, 2016; Dal Buono & Fortezza, 2017; Wereda & Wozniak, 2018). A recent
literature review by Leonitou et al. (2020) underscores academia’s central role as a stakeholder in studies
focusing on enhancing innovation management and fostering entrepreneurship. This prominence is attributed
to the fact HEIs are acknowledged as key hubs for knowledge sharing and dissemination (Al-Kurdi, EI-Haddadeh,
& Eldabi, 2020), thereby constituting a shared heritage within their communities (Dal Buono & Fortezza, 2017).

Beyond educational settings, knowledge and its dissemination among stakeholders have garnered attention
from organizations. For instance, Wereda and Wozniak (2018) examined a cohort of Polish companies
experiencing a decline in market value, concluding that insufficient KS with stakeholders, due to ineffective
communication, was a determinant factor in their situation. Additionally, Leonidou et al. (2020) synthesized a
framework, drawing from an extensive literature review, that delineates various stakeholders influencing
organizational innovation and entrepreneurship. Furthermore, another study found effective stakeholder
management entails processes such as identifying and understanding needs, managing expectations, monitoring
activities, and the continual review of these processes (Bourne, 2009).

2.2 Organizational Communication

Since the 1990s, communication departments have progressively gained visibility and significance within
organizational frameworks (Riel, 1995). In recent years, these departments have evolved to encompass more
strategic functions (Koehler & Zerfass, 2019), overseeing processes that ultimately address stakeholder
relationships, including image crisis management, internal communication, employee engagement, Corporate
Social Responsibility (CSR) reporting, and various digital channels (Brockhaus & Zerfass, 2022).

According to Barker (2013), communication is characterized as a strategic process involving the exchange of
messages via information knowledge management, fostering mutual understanding and beneficial relationships
between an organization and its stakeholders. Within the scope of this article, organizational communication
also encompasses specialized areas within organizations responsible for managing communication processes,
staffed by professionals with distinct expertise and practices. Wereda and Wozniak (2018) assert that efficient
communication is indispensable for generating new and valuable knowledge and collaborating effectively with
other partners.

Recent research highlighting the gap in communication functions hindering knowledge dissemination from HEls
to society is scarce. Miklosik, Evans, and Hlavaty (2023) examined online channels available to HEI audiences,
discovering that knowledge communicated through these channels correlates with factors such as institutional
longevity and type (public or private), among others. They note that while universities are expected to
disseminate knowledge, the manner in which knowledge is communicated beyond HEIs remains largely
unexplored in academic studies. Torres, Ziviani, and Silva (2012) proposed a competency mapping initiative at
the Federal University of Minas Gerais to establish a catalogue of experts or dissemination guide, aiming to
enhance the KS in the University.

This study acknowledges the significant role of communication departments in knowledge management,
recognizing that knowledge must be effectively transferred to be fully explored, a process achievable only
through communication (Grigorsescu, Lupu, & Zink, 2014).
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3. Research Method

3.1 Classification

This study adopts a positivist philosophy, aiming to understand reality independently, objectively, and
ontologically (Saunders, Lewis, & Thornhill, 2019, p. 130). Data collection involved semi-structured interviews
with managers and researchers holding management positions at two HEls in southern Brazil. An inductive
approach was employed, beginning with specific questions and expanding to more general inquiries, providing
clearer insights into the research topic (Saunders, Lewis, & Thornhill, 2019), potentially yielding novel
information (Hair et al., 2005). Prior to the interview stage, the semi-structured script was reviewed by two
scholars and was pilot-tested with a professional from an HEI.

3.2 Data Collection

Data were collected during individual exploratory interviews held between October 2023 and February 2024.
The semi-structured interview script consists of three parts: 1) challenges encountered in KS between HEls and
their stakeholders; 2) regarding KS, identification of stakeholders more closely and distantly associated with the
HEls; and 3) assessment of the significance and potential constraints faced by communication departments in
facilitating KS.

The interviews involved eight university researcher-managers, along with seven managers, four of whom were
affiliated with the communication departments and three from various sectors of the university, namely
planning, governance, and a technology park. Each interview lasted an average of 29 minutes, and all sessions
were transcribed and subjected to content analysis.

Interviewees were initially contacted via email, and the interviews were conducted via videoconference.
Saturation, as recommended by Saunders et al. (2019), was employed to determine the appropriate number of
interviews. According to Guest et al. (2006), in homogeneous groups, saturation is typically achieved with around
12 interviews. In this study, saturation was reached after the eleventh interview, as no new ideas emerged in
the subsequent four interviews.

3.3 Data Analysis

The data were meticulously analysed following each interview, facilitating the identification of saturation, while
the content analysis was applied as proposed by Bardin (2009). This method encompasses systematic
procedures for content description, employing both qualitative and quantitative indicators, as advocated by
Bardin (2009) and Krippendorff (1980). Initial open coding involved the dissection of data based on its contextual
interpretation, succeeded by axial coding, wherein these open codes were grouped into coherent categories,
enabling cross-interview comparisons. These codes were derived directly from the speeches provided by the
interviewees. One researcher conducted the interviews, while two researchers concurrently scrutinized the
acquired data. Any variances detected in their respective analyses were thoroughly discussed until a consensus
was reached, thus affirming the reliability of the findings, in alignment with the criteria outlined by Krippendorff
(1980).

The data were analysed both collectively, as a single group, and with a distinction made between researcher-
managers (8) and other managers (7). This approach was done to discern potential differences in the
understanding of knowledge transfer among those who not only hold leadership positions but also actively
manage their own research.

4. Analysis and Discussion of the Results

4.1 Challenges to be Overcome

The analysis revealed several significant challenges that HEIs must address to enhance the efficiency of KS with
their diverse stakeholders. Among these challenges, two aspects emerged with great frequency: the application
of knowledge and the academic language.

Within the category of ‘application of knowledge’, all viewpoints highlighting the disparity between researchers’
interests and societal problems were considered. For instance, as one researcher-manager explained, “the
biggest challenge is that the scientific research and the real problems are not the same thing.” Another
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interviewee emphasized, “the challenge is to make the knowledge produced at the HEI relevant and have a
significant impact on society.”

In the category of ‘academic language’, interviewees underscored the challenge of translating knowledge into a
format understandable by society. One interviewee articulated, “We need to find mechanisms that make the
knowledge produced more accessible to the general public.” Notably, researcher-managers predominated in this
category, likely due to their recognition of the specialized language inherent in research, which may alienate
those outside the academic realm. Reflecting this, a researcher-manager remarked, “the communication
department can contribute because researchers don't know how to do this.” Similarly, another interviewee from
the same group emphasized, “with the appropriate language, the communication department can facilitate
transfer of knowledge to society.” It is a barrier to the demand mentioned by Benneworth, Pinheiro and
Barrioluengo (2016), which is to foster knowledge sharing with society.

In addition to the aforementioned categories, two others emerged consistently in the discourse of various
interviewees: the ‘complexity of the university ecosystem’ and ‘the reluctance of researchers to provide access
to the knowledge they generate’. Concerning the complexity of the ecosystem, it is pertinent to note that this
study was conducted at two large universities situated in different cities in southern Brazil, both with extensive
physical infrastructures, offering undergraduate, graduate, and extension programs in hybrid face-to-face and
distance learning formats. An interviewee highlighted the presence of "fiefdoms" within the university, which
hinder communication among internal areas. Another interviewee questioned, “we encourage everything to be
considered. But when everything is important, what is the priority ?”

Concerning the category ‘the reluctance of researchers to provide access to the knowledge they generate’, three
references were made in the interviews, all from non-research managers. In this context, interviewees
emphasized that “researchers need to communicate more about their work beyond their bubble” and noted that
“... while knowledge transfer actually occurs, it is often diffuse, scattered, and unrecognized”.

Two challenges were separately emphasized by two different interviewees. One pertains to the disparity in the
perception of time and speed between academia and society. The other highlighted challenge concerns the
complete absence of KS, with communication efforts primarily focused on university marketing initiatives aimed
at attracting students. The table below summarises the challenges and their respective incidence rates. The
number of challenges exceeds 15, as some interviewees mentioned multiple challenges even when asked to
identify ‘the most significant one’.

Table 1: Summary of the highlighted KS challenges and the incidence with which they were mentioned

Application of the knowledge 8
produced/understanding the demands of society

Academic language 8
Complexity/size of the university ecosystem 4
Reluctance of researchers to provide access to 3

the knowledge they generate

Speed and sense of urgency 1

There is no focus on KS 1

Notably the two most frequently mentioned challenges revolve around interactions with stakeholders,
underscoring the significance of external engagement. Conversely, the remaining challenges predominantly
concern internal university matters.

4.2 Stakeholders

When asked about the closest and most distant stakeholders regarding KS, interviewees provided a
comprehensive list. Notably, the HEI students were identified as the closest stakeholders by 10 out of the 15
interviewees. Subsequently, mention was made of companies with which the HEIs maintain relationships,
particularly through technology parks and research institutes. Other stakeholders mentioned were, in order of
frequency: governments and other entities - e.g. the education ministry, councils, unions, and trade associations
and: the internal university community and political leaders.
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In the list of more distant stakeholders, the interviewees mentioned “companies that have never had a
relationship with the university.” The industrial sector was noted as having the least engagement with HEls.
Additionally, the surrounding community and society were mentioned in a general manner. However, specific
mentions included former students, high school students (potential future students), third-sector organizations,
supply chain partners, companies and entities from municipalities geographically distant from the universities.
It is important to note that both universities where the research was conducted are situated in large urban
centres, with one being located in the state capital. The illustration below provides a representative overview of
interviewees’ perceptions of stakeholder proximity. Notably, there was no significant distinction between the
responses of managers and researcher-managers in these questions.

Surrounding
community/Society

Companies with

relationships /
government among
others

Figure 1: HEIs and their main stakeholders

4.3 Overcoming Limitations and Becoming Strategic

The research evaluated interviewee’s perceptions of how communication departments contribute to the
process of HEIs sharing knowledge with their stakeholders. Predominantly, the responses underscored a
tactical/operational role for the communication departments, primarily focused on transmitting or converting
knowledge. Specifically, 12 interviewees, including both the researcher-managers and managers, emphasized
these tactical/operational aspects. Conversely, strategic actions were highlighted by only three - one manager
and two researcher-managers.

The statement “The communication department uses technical knowledge to make the university a relevant
source” reinforces the operational dimension of communication. Another interviewee highlighted: “the
communication department helps to map and organize content so that it can be used in different ways for the
university, packaged for different stakeholders”. Additionally, five interviewees emphasized the marketing
function of communication, being aimed solely at attracting new students to the HEls: “almost nothing to do
with the transfer of knowledge, because it is very focused on capturing students”.

The perception of communication as a tacit/operational means or channel is evident in the following
expressions: “transposition of abstract knowledge,” “transferring in a correct way,” “translating what we do for
the lay community,” and “opening channels and establishing relationships with the traditional press.”
Consequently, communication is perceived as a purely operational sector, lacking a strategic vision of its
potential impact. The few managers (3) who mentioned strategic communication used expressions such as
“strategic role” and “being strategic,” highlighting not only the function of translation or channel selection but
also envisioning the communication department as being fully capable of “engaging with diverse actors in a
complex system.” When asked if the communication department play a greater role in the dissemination of
knowledge from the HEls to society, all the interviewees (15) answered affirmatively. Some supplemented their
responses with phrases like “very,” “yes, if it is connected to management,” and “there's definitely space to
contribute more.”

”u

Finally, the interviewees were asked about the most significant limitations hindering the effective contribution
of communication departments. Equally, among both managers and researcher-managers, the most frequently
mentioned limitation (8) was “understanding the strategic role of communication.” In this regard, most
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interviewees emphasized that recognition rests primarily with the institution itself and its managers. Only one
interviewee suggested that communication professionals themselves need to “understand themselves as being
strategic.” Additionally, one interviewee noted that “universities, as a whole, are very poorly managed, and in
this regard (the communication department) it is no different.”

As a second limitation of communication departments in contributing to KS, scarcity of resources was cited (7).
These resources encompass not only financial allocations for operations but also the shortage of suitably
qualified staff. One argument put forth was that “the communication department is primarily focused on areas
with potential economic and financial impacts on the university.” It was also noted that “communication
professionals require highly specialized knowledge, necessitating a well-prepared communication team capable
of handling substantial production volume.” In this context, interviewees emphasized the necessity for
“institutional investment decisions” to ensure that communication departments have adequate resources and
personnel with the requisite qualifications to fulfil their strategic function effectively.

The third most frequently cited limitation (6) was “access to researchers.” Interestingly, this concern was raised
by more researcher-managers (5) than managers (1), indicating recognition of their own constraints. Comments
such as “we need researchers to be trained to be attentive to communication,” “scientists need to pay attention
to the dissemination aspect,” and “there needs to be greater dialogue between the research sectors and the
contribution of the communication department” reflect this sentiment.

VT

Occasionally, other limitations were mentioned. They are: “difficulty measuring results”, “understanding the
academic world and developing greater proximity”, “lack of interest of parties outside the university” and
“content being distributed through diverse channels”. In this sense, an interviewee mentioned that the
communication department needs to be “divided into sections”, which would be a limitation. Below is a table
with the limiting factors and their incidence during the interviews.

Table 2: Factors limiting the contribution of communication departments towards KS and their frequency

Limitation Frequency
Understanding the strategic role of communication 8
Limited resources 7
Access to researchers 6
Difficulty measuring results, understanding the academic 1
world and developing greater proximity, lack of interest of
parties outside the university, content being distributed
through diverse channels

Source: authors, 2024.

It should be noted that the total count of responses exceeds the number of interviewees, as some cited more
than one limitation, even when asked to identify the most significant one. These factors probably are the reason
that communication departments in HEIs are underutilized considering KS process as mentioned by Cidade and
Oliveira (2023).

Despite possessing the expertise, communication departments in HEIs have thus far underutilized their potential
contribution to the KS process (Cidade & Oliveira, 2023).

5. Conclusion, Limitations, and Future Research

According to the interviewees’ perceptions, the communication department plays a crucial role in facilitating KS
between HEIs and their various stakeholders, and could further enhance that contribution. However, despite its
importance, this role is not widely recognized as strategic. Instead, they primarily view it as tactical/operational,
focusing on determining dissemination methods. Consequently, most interviewees see the involvement of
communication departments in the transfer process as contingent on the visibility it provides to developed
projects. Only three interviewees highlighted a strategic role for communication in this process, indicating a
potential gap in recognizing the broader impact and potential of communication departments within HEls.

The majority of interviewees perceive several challenges that need to be addressed for KS to occur more
intensely. These challenges include the complexity of the university ecosystem, the barrier of academic
language, and the reluctance of researchers to share the knowledge they generate. Notably, academic language
is particularly emphasized by the researcher-managers, highlighting the communication difficulties faced by
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scientific researchers. The primary stakeholder with whom HEIs share the most knowledge is identified as the
student body, followed by public/political bodies, companies, and society at large. However, it is noted that the
general public, defined as society, is seen as the most distant from the knowledge produced by HEls.

The most significant limitations hindering communication departments from making a greater contribution to
the KS process include challenges related to understanding the strategic role of communication, time
constraints, the limited number of professionals involved, their level of experience, and access to researchers.
These factors collectively impede the communication department’s ability to play a more impactful role in
facilitating KS within HEls.

This study paves the way for more in-depth investigations into the integration of communication departments
within the university environment, as well as the construction of more assertive guidelines for the work of
communication departments, to enable all the stakeholders, including society in general to make the most of
the knowledge generated by the HEls.

This study has successfully achieved its objectives. Firstly, it identified the primary challenges in the KS process
of the HEIls in relation to their stakeholders, as perceived by the interviewed managers. Additionally, it
delineated which stakeholders are considered closer and which are perceived as more distant in terms of KS.
Furthermore, the study effectively mapped out the difficulties that must be overcome to alter this scenario.
Overall, the study has provided valuable insights into the complexities of KS within HEIs and has laid the
groundwork for addressing those challenges.

This research presents theoretical and practical contributions. As a theoretical contribution, the following stand
out: 1) the identification of the challenges to KS with different stakeholders in HEls; 2) the closest and most
distant stakeholders to the HEls; and, 3) the difficulty facing HEIs communication departments in this scenario.
As a practical contribution, one can mention: 1) knowing the challenges, the dean can direct efforts to mitigate
the disparity between researchers’ interests and societal problems that were considered; and, 2) the HEls
understanding the strategic role of communication, can solve the problem of limited resources in this sector; a
closer relationship between researchers and professionals in the communication department can be an
alternative to leveraging the KS among HEls and society.

This study has two limitations. Firstly, the interviews were conducted with managers from only two universities,
thus reflecting the reality of those specific contexts. The research could be expanded to include other
institutions, which may reveal different challenges and limitations. Secondly, interviews alone were used to
understand how communication departments can contribute to KS in HEIs. Employing other data collection
methods could enrich the analysis of this issue. For instance, a quantitative survey could increase the number of
respondents and potentially uncover additional insights, while also opening avenues for exploring other research
questions related to the topic.
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Abstract: This study aims to explore the intersection of Knowledge Engineering, Management, and Media (KEMM) in
enhancing innovation and competitive potential within Knowledge-Intensive Organizations (KIOs). The objective is to
understand how these fields interact to optimize the management and dissemination of knowledge in the context of the
Knowledge Society (KS). A qualitative methodology is employed, using a scoping review to assess interrelated phenomena
and map existing literature. This approach involves an exploratory bibliographic strategy and an interpretative analysis to
identify key concepts, theories, and gaps in knowledge. The results indicate that effective integration of KEMM significantly
improves decision-making, organizational performance, and innovation. The -cultural differences in knowledge
management models are highlighted, contrasting the American focus on technology with the Japanese emphasis on
socialization. It also underscores the need for balancing technological advancements with human skills to foster a
sustainable and innovative organizational environment. In the discussion, the paper emphasizes the critical role of KEMM
in navigating the complexities of a BANI world (brittle, anxious, non-linear, and incomprehensible) by enhancing resilience
and adaptability among workers. The integration of emerging technologies such as Al, machine learning, and digital
platforms is shown to facilitate knowledge sharing and collaborative innovation. The conclusion stresses the importance of
a holistic approach to KEMM, suggesting that future research should focus on practical applications in real-world scenarios,
including education and organizational learning. By leveraging KEMM, organizations can develop more effective business
models and contribute to the creation of Human, Intelligent, and Sustainable Cities. This study provides a foundation for
further investigations into the synergistic relationships between Engineering, Management, and Media in the knowledge-
based economy.

Keywords: Knowledge Engineering. Knowledge Management. Knowledge Media. Knowledge Society.

1. Introduction

Knowledge is the driving force behind innovation, propelling progress at personal, community, and global levels
(Kazmierczak, 2017). The advent of Knowledge Society (KS) signifies the fusion of technological advancement
with social development through creative and experiential education (Stehr, 2015). This society transcends
mere information access, emphasizing the attribution of meaning and continual redefinition of achievements
amidst complex interrelationships (Mufios, Bohdrquez, & Diaz, 2022).

The COVID-19 pandemic accelerated the characteristics of the Knowledge Society, reshaping the corporate
landscape and emphasizing resilience and adaptability among workers. The concept of a BANI world (brittle,
anxious, non-linear, and incomprehensible) underscores the need for flexible approaches to navigate
complexities (De Godoy & Ribas Filho, 2021). Behavioral skills like resilience, empathy, and adaptability gained
prominence, with organizational knowledge management and leadership playing pivotal roles in facilitating
adaptation and fostering continuous learning (Nataliia & Olena, 2023).

In KS, knowledge acts as both an intangible asset and a co-production factor, with interdisciplinary approaches
at the intersection of Knowledge Engineering (KE), Knowledge Management (KMa), and Knowledge Media
(KMe) playing its own roles in driving innovation, enhancing decision-making, and optimizing organizational
performance (Burgin, 2016).

The interplay among these areas is vital for effectively utilizing and disseminating intangible assets within
organizations and society. Understanding the integration and synergy among Engineering, Management, and
Knowledge Media is essential for effectively governing and leveraging intangible assets in Knowledge-Intensive
Organizations (Zieba, 2021).

Hence, this work aims to explore how Knowledge Engineering, Management, and Media (KEMM) intersect and
support each other in fostering innovative and competitive potential, particularly for Knowledge Intensive
Organizations (KIOs), also proposing a research agenda in these areas.
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2. Theoretical Background

2.1 Knowledge Engineering, Management and Media

The fields of Knowledge Engineering, Management, and Media focus on the effective management and
utilization of knowledge within systems (organizations, communities, ecosystems, etc.). This interdisciplinary
field combines principles of science and technology to improve the acquisition, storage, processing, and sharing
of knowledge, as well as collaboration and innovation (Schreiber, 2000; Pacheco, 2007).

KMa enables organizations to leverage their intellectual capital and gain a competitive edge, involving the
systematic collection, organization, and dissemination of knowledge to facilitate decision-making, problem-
solving, and innovation (Vieira, 2020). Effective knowledge management practices can improve organizational
performance, increase employee productivity, and promote a culture of continuous learning (De Carvalho,
Ponciano & Bianchi, 2021).

Knowledge modeling and associated technological aspects, such as Knowledge Management Support Systems,
are subjects of study in Knowledge Engineering, which is concerned with the development of systems that
enable the capture, storage, processing, and retrieval of knowledge (Kendal & Creen, 2004).

Knowledge Media emerges from the convergence of computing, telecommunications, cognitive sciences, and
learning sciences, focusing on the communication, dissemination, and sharing of knowledge, including digital
platforms, social networks, and communication technologies, providing channels for interaction and learning
within organizations (Muller & De Souza, 2020).

By interfacing these three areas, KIO represents a new organizational paradigm in the Knowledge Society, and
the areas of Media, Management, and Knowledge Engineering are fundamental to their success and operation.
These areas, as evidenced by the work of authors such as Glinther and Cunha (2022), Bignetti (2002), and Nadai
and Calado (2006), are complementary in terms of people, processes and technology, defining together the
essence of KIOs in contemporary business environments.

2.2 Knowledge Society and Knowledge Intensive Organizations

The term "Knowledge-Intensive Organizations" (KIOs) refers to companies that rely heavily on knowledge for
producing and offering products and services. These organizations are characterized by a strong base of
intellectual skills among employees and effective knowledge management practices (Nadai & Calado, 2006).

To thrive, KIOs must constantly redefine boundaries and adopt new collaboration paradigms, such as business
networks and innovation ecosystems. In this context, Knowledge Engineering Management and Media (KEMM)
play a crucial role, enabling responsiveness to changing demands and opportunities. Investing in knowledge-
based technologies and infrastructures is essential for maintaining competitiveness (Rossetti et al., 2008).

Macedo and Souza (2023) emphasize balancing technological and human aspects within KIOs. Promoting an
environment that fosters technological growth while valuing employees' skills is key to long-term success.
Operational workers should be granted autonomy, making them primary holders of practical knowledge, while
managers provide guidance without imposing strict monitoring. A horizontal structure with low bureaucracy
allows greater flexibility and effective communication. Saiti and Stefou (2020) note that flexible networks, open
communication, and visionary leaders enhance employee satisfaction and innovation.

KIOs focus on customer experience, directing changes to improve service and deliver personalized products.
They also face the challenge of leading in sustainable development, as sustainability practices drive innovation
(De la Torre & Berbegal-Mirabent, 2020). These practices can be adopted internally to enhance operations and
externally through collaborations with suppliers, extending positive impacts beyond the organization.

3. Methodology

In this study, a qualitative methodology is implemented, using a scoping review to assess the interrelated
phenomena in the domain of Knowledge Engineering, Management, and Media. The adopted research strategy
includes a bibliographic exploratory approach, intended to elucidate the object of study, and an interpretative
methodology (Creswell, 2014). Qualitative research is particularly relevant when detailed exploration of
complex nature topics or phenomena is required. This type of study refrains from using statistical methods,
allowing for direct observations and interpretation of data.
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The purpose of a scoping review is to map existing literature on a specific topic to identify key concepts,
theories, sources, and gaps in knowledge. This type of review is particularly useful for emerging, complex
research topics or those that have not yet been subject to comprehensive reviews. According to Munn et al.
(2018), a scoping review undergoes five stages: identification of the research question; identification of
relevant studies; selection of studies; data extraction; and presentation of results.

Following the five mentioned stages, this study aims to examine the interaction between Knowledge
Engineering, Management, and Media, especially in the context of Knowledge-Intensive Organizations.

4. Results and Discussion

Regarding Knowledge Management models, there is a notable distinction between American and Japanese
approaches, with the former focused on information technology and the latter centered on people and
socialization. These divergences can be traced back to the Fordist (American) and Toyotist (Japanese)
production models (Paula & Paes, 2022). The roots of these distinctions lie in cultural aspects, where Japan
perceives key concepts differently (Mendehall & Oddou, 1986):

e Dualism: In the West, dualism, exemplified by concepts like good and bad, is often seen as a
conflict zone, with the aim to eliminate one in favor of the other. However, for the Japanese, both
coexist harmoniously, without the possibility of nullifying one for the other. This perspective
results in different approaches to facing challenges, conducting negotiations, and perceiving
company values.

e Contextuality: While in the West, the search for a sense of belonging often involves internal
reflection before interacting with society, Eastern philosophy seeks its purpose in the external
context. Easterners strive to fit into society and understand how they can contribute to the
environment they are in. This promotes greater flexibility and a less individualistic mindset when
facing challenges or diverse environments.

e  Principle of flow: The idea that nothing is permanent, including organizational contexts, implies
that there can be no rigid and immutable norms. As a result, members' obligations regarding the
context are unlimited, and their responsibilities are ambiguous, guiding their actions according to
the specific context. This perspective contributes to KM practices such as high loyalty, low
turnover, and implicit control systems.

e Holism: Unlike the West, where analyzing the parts often precedes understanding the whole,
Easterners approach information and contexts from a holistic view. They start the process
intuitively before conducting a rational analysis of the parts. In organizations, this approach
implies that managers must keep their teams connected to the company's mission to promote
effectiveness and efficiency, stimulating the development of creative and innovative potential.

e Intuitive bias: Due to the understanding of the complexity of contexts and emphasis on the global
view, Easterners do not seek total control and absolute understanding of the involved parts. They
are not strictly focused on the analytical use of words nor overly rely on logical consistency. When
the analytical process fails to solve challenges, they return to the whole, reflecting the true reality.

Eastern mental models have influenced widely-used Knowledge Management (KMa) models, aligning with
traits needed in the BANI world. Nonaka and Takeuchi's (2008) SECI model highlights the bidirectional
conversion between tacit and explicit knowledge as a competitive advantage. Macedo and Souza (2023)
showed that this complementarity fosters innovation and adaptability but is hard to implement in cultures
lacking knowledge sharing.

Davenport and Prusak (1998) categorized knowledge as tacit and explicit, aiming to enhance accessibility via
structured systems, though it may downplay culture's role. Wiig's (1999) approach integrates knowledge
management with strategy, focusing on processes and learning, needing cultural commitment. Choo's (1998)
model prioritizes information management before knowledge management, improving efficiency but
potentially limiting knowledge creation.

Effective knowledge management in KIOs requires aligning with Engineering and Media areas to avoid
knowledge loss, using various approaches based on organizational context.
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Examples of knowledge attributes in People, Processes, and Technologies.

Axis Attribute Description

Individuals designated to oversee knowledge management within the
lorganization, responsible for defining strategies, guidelines, and
processes to optimize the creation, sharing, and application of
knowledge.

Knowledge managers

Formal or informal groups of professionals who share common
Communities of practices [interests and expertise, providing a collaborative environment for the
lexchange of knowledge, experiences, and best practices.

[Training activities and communication programs aimed at developing
knowledge management skills, promoting awareness of the
importance of sharing and collaboration.

[Training and
communications

People

Establishment of metrics and indicators to assess the effectiveness of|
knowledge management practices, as well as the implementation of
incentives and rewards to encourage engagement and contribution.

Measurement and reward
Isystem

Promotion of an organizational culture that values and prioritizes
Knowledge sharing culture [knowledge sharing, encouraging collaboration, continuous, active,
and lifelong learning, and collective creation.

Specialized professionals, usually external to the organization,
designated to provide guidance, insights, and support in the
lapplication and dissemination of knowledge in organizational projects
and activities.

Knowledge consultants

Processes and procedures for identifying, capturing, and
documenting knowledge generated in projects or past experiences,
making it available for future use.

Knowledge capture and
reuse

Establishment of workflows and platforms that facilitate collaborative
Collaboration interaction between teams and individuals, promoting active
lexchange of information and ideas.

Identification and promotion of best practices and lessons learned
Selection of good practices within the organization, aiming to optimize processes and future
results.

Processes

Efficient organization, storage, and categorization of documents and
Content management relevant information, making access and retrieval of knowledge more
effective.

Establishment of performance indicators and generation of reports to
Metrics and e reports assess the effectiveness of knowledge management activities,
identify areas for improvement, and support decision-making.

Implementation of strategies to manage organizational transitions
Change management resulting from the adoption of new knowledge management practices,
lensuring a smooth transition and effective adoption.

Development of intuitive and user-friendly interfaces for knowledge
management tools and platforms, aiming for ease of use and
ladoption by users.

Interface and user
lexperience

Creation of online spaces where employees can gather, share
Community portals information, participate in discussions, and access resources related
to knowledge.

Establishment of centralized storage systems for documents, records,
Technology Knowledge repositories land information, facilitating quick and organized access to
knowledge.

Implementation of advanced search functionalities, indexing, and
categorization to quickly locate relevant information, as well as
providing efficient technical support.

Search, storage and
isupport

Creation of digital environments that allow asynchronous or real-time
Collaboration spaces collaboration, sharing of documents and ideas, promoting accessible
interaction among members.

When establishing a knowledge ecosystem in KIOs, an environment is created that promotes the flow of
knowledge among individuals, teams, and departments (Shaba et al., 2023). This ecosystem embraces the
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integration of various knowledge management practices, technologies, and platforms to encourage continuous
collaboration, sharing, and innovation. Leveraging emerging technologies such as artificial intelligence,
machine learning, the metaverse, among others, can enhance the discovery, extraction, and application of
knowledge in KIOs (Wang, Pauleen & Taskin, 2022). Indeed, digital transformation contributes in the long term
to the value creation process (Di Vaio et al., 2021).

The interaction of these areas, illustrated in Figure 1, is also strongly influenced by digital transformation, which
redefines the operations, value delivery, and interactions of KIOs with stakeholders (Erceg & Zoranovic¢, 2022).
This transformation encompasses the digitization, automation, and optimization of knowledge management
processes, resulting in enhanced efficiency, agility, and innovation. Furthermore, it enables the adoption of
emerging technologies such as blockchain and the Internet of Things to strengthen knowledge sharing, security,
and traceability (Frozza, de Lima & da Costa, 2023).

Knowledge
Engineering

Figure 1: Interrelation between the areas of focus. Source: Adapted from Pacheco (2007).

In Knowledge-Intensive Organizations (KIOs), innovation thrives through KEMM by capturing, organizing, and
disseminating knowledge assets. These areas provide infrastructure, methodologies, and tools to foster
innovative ideas. Emerging technologies like augmented and virtual reality enhance this process by enabling
immersive knowledge sharing and interactive collaboration (Wang, Pauleen & Taskin, 2022).

Humans, as co-creators, attribute meanings to reality through language and communication (Briggle &
Christians, 2017). In the knowledge-based economy, Knowledge Management (KM) recognizes knowledge as
a competitive advantage (Burgin, 2016). Knowledge Media and interdisciplinary approaches are crucial for
understanding complexity. Online collaboration tools and social media enhance knowledge dissemination and
problem-solving. Technologies like ontologies, Natural Language Processing (NLP), and Machine Learning (ML)
aid in organizing and managing knowledge from diverse sources.

Engineering, KM, and Media extend beyond organizations, impacting broader contexts like Innovation
Ecosystems and Smart, Human, and Sustainable Cities (Almeida, Doneda, & Da Costa, 2018). Amid challenges
like information overload and Al, distinguishing "information" from "knowledge" in KEMM is vital. Expanding
"cognition" emphasizes cognitive beings' roles in knowledge processes (Santos & Sousa, 2010).

Effective KEMM practices are crucial for KIO innovation and success, relying on the triad of People, Processes,
and Technologies, with emphasis on "People”.
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4.1 The Central Role of People

The writers perceive that at the heart of any successful KEMM implementation is the human element. People
are the primary drivers of knowledge creation, sharing, and utilization. They bring diverse perspectives,
creativity, and expertise, which are indispensable for fostering innovation. Therefore, building a culture that
values and promotes continuous learning, collaboration, and knowledge sharing is fundamental. This involves
not only providing the necessary tools and technologies but also creating an environment where individuals
feel empowered and motivated to contribute.

4.2 Building a Knowledge-Centric Culture

The authors believe that cultivating a strong organizational culture centered around knowledge is vital. This
culture should emphasize values such as trust, openness, and mutual respect. By fostering a culture that
encourages experimentation and tolerates failure as a learning process, organizations can create a safe space
for innovation. Leaders play a crucial role in this regard by modeling knowledge-sharing behaviors, recognizing
and rewarding contributions, and providing opportunities for professional development.

4.3 Integrating Processes and Technologies with Human Factors

While processes and technologies are essential components of KEMM, the authors perceive that their
effectiveness is significantly enhanced when integrated with human factors. Processes should be designed to
be user-friendly and supportive of the ways people naturally work and collaborate. Similarly, technologies
should be selected and implemented with a focus on how they can best support human interactions and
knowledge workflows. For instance, leveraging collaborative platforms and tools such as Microsoft Teams,
Slack, and Trello, which facilitate real-time communication and seamless knowledge exchange, can greatly
enhance productivity and innovation.

4.4 Creating an Enabling Environment

It was concluded that creating an enabling environment that supports KEMM practices is crucial. This includes
not only the physical and digital workspaces but also the organizational policies and structures. An environment
that promotes flexibility, autonomy, and cross-functional collaboration can significantly boost the effectiveness
of KEMM initiatives. Moreover, aligning these initiatives with the broader strategic goals of the organization
ensures that knowledge management efforts are purposeful and impactful.

4.5 The Synergistic Relationship of People, Processes, and Technologies

The authors believe that the synergistic relationship between people, processes, and technologies is what
ultimately drives the success of KEMM practices. Each element of this triad supports and enhances the others,
creating a holistic system that promotes continuous improvement and innovation. For example, well-designed
processes and advanced technologies can facilitate knowledge capture and dissemination, but it is the people
who apply this knowledge in creative and meaningful ways to solve problems and drive progress.

By focusing on the human element and building a culture and environment that supports KEMM practices,
organizations can harness the full potential of their knowledge assets. The authors perceive that this approach
not only enhances organizational performance and competitiveness but also contributes to the personal and
professional growth of individuals, leading to a more engaged and innovative workforce.

5. Research agenda

In a world of knowledge creation and innovation, the authors perceive that working with interdisciplinary
knowledge and the merging of different technologies are key factors influencing the main research areas.
Drawing from the seminal works of Bernardi and Diamantini (1932) to recent discussions by Freire et al. (2021),
the writers concluded that the intersection of multiple disciplines and the convergence of diverse technological
domains foster new opportunities for collaborative research endeavors. The research agenda, with detailed
topics following, seeks to explore the synergistic relationships between different disciplines, such as
Engineering, Management, and Media, within the context of interdisciplinarity and technological convergence.
By examining the ways in which these disciplines intersect and complement each other, the authors believe
researchers can uncover novel insights and approaches to address complex societal challenges and
technological advancements.

158
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Flavia Pereira Conti, Gustavo Simas da Silva, Willian Ferreira de Andrade

5.1 Sustainability and Social Responsibility

The imperative of sustainability and social responsibility permeates contemporary discourse, driving scholarly
inquiries into the ethical, environmental, and socio-economic dimensions of human activities. As articulated
by the Instituto Brasileiro de Governanga Corporativa (IBGC, 2021) and the Brazilian Court of Audit (TCU, 2014,
2020), governance principles underscore the importance of responsible decision-making and accountability in
corporate and public sectors. This topic aims to investigate how KEMM intersect in promoting sustainable
practices, fostering social inclusion, and addressing pressing environmental concerns. By exploring innovative
approaches to sustainability and social responsibility, researchers can contribute to the development of
strategies that reconcile economic growth with environmental stewardship and social equity.

5.2 Governance and Ethics

The discourse on governance and ethics occupies a central position in contemporary discussions, reflecting
growing concerns about transparency, accountability, and ethical conduct in organizational practices. Building
upon the definitions provided by the Information Systems Audit and Control Association (ISACA, 2012) and the
Brazilian Court of Audit (TCU, 2014, 2020), a research agenda covering governance themes seeks to examine
the intricate relationship between governance, ethics, and organizational performance. By investigating how
Engineering, Management and Media intersect in shaping governance structures and ethical frameworks,
researchers can advance our understanding of the principles that underpin responsible decision-making and
stakeholder engagement.

5.3 Digital Inclusion and Accessibility

The digital revolution has ushered in unprecedented opportunities for connectivity, innovation, and access to
information. However, disparities in digital access and literacy persist, posing challenges to achieving universal
inclusion and accessibility. In line with the discussions by ABBUD (2017) and Al-Ruithe et al. (2018), this
research agenda aims to explore the intersection of Engineering, Management, and Media in promoting digital
inclusion and accessibility. By examining strategies to bridge the digital divide, foster digital literacy, and ensure
equitable access to digital resources, researchers can contribute to creating more inclusive and accessible
societies.

5.4 Digital Transformation and its Impacts

The advent of digital technologies has precipitated a paradigm shift in various spheres of human endeavor,
from business and governance to media and communication. As highlighted by TCU (2020) and Freire et al.
(2021), digital transformation encompasses far-reaching implications for organizational structures, processes,
and relationships. This research agenda seeks to investigate the multifaceted impacts of digital transformation
on Engineering, Management, and Media domains. By analyzing the challenges and opportunities posed by
digital disruption, researchers can inform strategies for navigating and harnessing the transformative power of
digital technologies in diverse contexts.

6. Conclusion

Collecting data in these organizations is challenging due to their complex activities. However, constant efforts
in data explanation and process improvement stimulate innovation.

Knowledge is complex and dynamic, influenced by social, cultural, and organizational contexts. Managing it
requires understanding epistemological assumptions and embracing complexity for effective strategies (Bento,
2020).

Exploring interactions between Knowledge Engineering, Management, and Media within KIOs highlights their
importance in the Knowledge Society. This study opens room for further reflection and future perspectives.

Future research should focus on practical applications of these concepts in real-world scenarios within KIOs.
Strategies valuing knowledge as a co-production factor, new governance systems, and technologies like Virtual
Reality, Augmented Reality, Metaverses, and Al can drive significant innovations.

Studying how KEMM can create comprehensive innovation ecosystems is crucial. Viewing knowledge as a
shared resource ("commons") can lead to effective business models and support Human, Intelligent, and
Sustainable Cities. Additionally, exploring KEMM's role in education and organizational learning is essential for
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promoting agile learning and knowledge updates.

KEMM transcends organizational boundaries, applicable to governments and ecosystems. Understanding its
role in driving collaboration, innovation, and knowledge dissemination is key to addressing global challenges.

This study encourages future investigations to enhance understanding and practical application of KEMM.
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Abstract: Projects are considered to be temporary organisations (Lundin & Séderholm, 1995), so the non-permanent nature
of the projects makes it even more important for the organisations to put a significant emphasis on knowledge sharing (KS).
This paper aims to present an overview of the KS concept in project management (PM) by involving selected top journals of
this research field. Furthermore, to create a KS theory map introducing subject areas related to KS concept with their
relationships. Scopus database was used as a source and articles published in four journals (Q1 and Q2 ranked) were chosen:
International Journal of Project Management, Project Management Journal, and International Journal of Managing Projects
in Business; International Journal on Information Systems and Project Management. Our primary search resulted in 49
records over a 20-year time-period (2003-2022). ‘Knowledge sharing’ was applied as our primary search-word and the
document type was limited only to ‘articles’, and regarding language, source type and article ‘English’ ‘journal’ ‘articles’ were
applied as filters concerning the database. Systematic literature review (SLR) was conducted based on the steps of Okoli
(2015) and was visualized by a PRISMA flow chart. The final sample included 36 articles based on a three-criteria selection
process. Descriptive analysis was conducted on this sample, and it was also content analysed based on multiple aspects. The
main subject areas related to KS concept resulted in a theory map, which visualizes influencing and influenced factors of KS
based on the analysis of the past 20 years’ articles from the selected top PM journals. The analysis revealed the overlaps and
interrelationship amongst the influencing factors, which enables us to group them. These findings are useful for PM
academics to place their current and future research in this KS theory map, or to identify possible gaps in the literature in
this field. By being aware of the complex nature of KS, practitioners could make more focused decisions to foster the KS
mechanisms in their projects.

Keywords: Knowledge Sharing, Project Management, Systematic Literature Review

1. Introduction

Searching for journal articles in English about knowledge sharing (in the title, abstract or keywords) in the Scopus
database within the 17 journals listing "knowledge" in their names, but without any limitation regarding the year
of publication or the subject area, the results showed that the number of articles is above 1.200 records (1.284).
This draws attention on the relevance of knowledge sharing (KS) in journals related to knowledge. However,
focusing on the KS concept by involving selected top project management journals could show a completely
different picture.

Since the mid 1990’s there was a growing attention in the scientific community towards the temporary forms of
working constellations focusing on a special result, namely towards the projects, which were defined as
temporary organisations (Lundin and Schoderholm, 1995; Séderlund, 2004; Beaume et al. 2009). The temporary
nature of this endeavours together with the fact that projects consider a unique, complex, one-time task within
the organisation, called significant attention towards KS regarding projects. It could be important at personal,
project or organisational level as well. In the organisational context KS is of high importance since it involves
transforming knowledge into a usable form for others, facilitating innovation or growth within organization (e.g.,
Ipe, 2003; Tsai et al. 2014). It is also recognized as essential for both large companies and SMEs, emphasizing its
strategic significance across different organizational sizes (e.g., Wang and Noe, 2010; Anand et al. 2021). While
the critical role of knowledge sharing in enhancing project performance is well-recognized, there remains a
notable research gap in exploring those factors which have an influence on KS and which are influenced by it in
project management context.

This paper could be connected to those research initiatives which try to combine the two scientific fields, namely
knowledge management and project management (Brookes et al., 2006; Gomes et al. 2008) to understand the
challenges of knowledge management, and more specifically KS, in projects (temporary organisations).

Despite the increasing number of publications, “it is difficult to systematically synthesize, interpret, and apply
the knowledge about knowledge sharing to project management (and other fields)” (Ramaprasad and Prakash,
2009, p.1). Our investigation revealed that no systematic literature reviews have been conducted previously
based on the database of high-quality project management journals, specifically focusing on the concept of KS
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and its relationship with PM. Thus, this paper aims to present an overview of the KS concept in project
management by involving selected top journals of this research area, and to create a KS theory map. The primary
focus of the study is directly on KS activities, processes, models and mechanisms while articles which mention
this in an inherent manner are excluded.

The paper starts with the introduction of the related theoretical background focusing on a brief overview of
project management and KS. Research methodology part introduces the description and the steps of the applied
systematic literature review. Results are introduced in two sections; the first part includes the descriptive
analysis of the sample, while the content analysis focuses on the identified, related subject areas. Before the
conclusion, the limitations and the further research areas are listed.

2. Theoretical Background

2.1 Knowledge Sharing

KS can be considered an important element of knowledge management practices (Meher et al. 2024). In terms
of definitions of KS, it is mainly described as an activity during which information or other important content is
shared (Bartol and Srivastava, 2002; Moller and Svahn, 2004; Li, 2010). However, Ipe (2003) sees KS between
individuals as a process in which knowledge is transformed into a form that other individuals can understand,
accept and use. Furthermore, KS can be realized not only through written correspondence or personal
communication, but also by establishing relationships with others, or by capturing, documenting, or organizing
knowledge for others (Cummings 2004; Pulakos et al. 2003). KS can be considered important for any team (e.g.
project team), group or organization, as it focuses on individual, group, social, organizational, and technological
cohesion (Nguyen, 2020). Previous studies have shown that KS has become a fundamental driver of innovation
and growth within large organizations (e.g. Tsai et al. 2014; Wang and Noe, 2010). At the same time, the strategic
importance of KS in the SME context has also been revealed by previous studies (Anand et al. 2021). This shows
that KS can be interpreted at various levels and could be investigated in case of different organizational size.
Knowledge sharing models are frameworks that help understand and analyse the factors influencing the
effective dissemination of knowledge within an organization. These models consider elements such as
organizational culture, communication channels, technological support, and individual motivations and barriers
(e.g., Lin, 2007; Wang and Noe, 2010).

2.2 Knowledge Sharing and Projects (Temporary Organizations)

Lundin and Schéderholm (1995) described projects as temporary organisations within a permanent organisation.
Because of the temporary nature of projects, KS has a special significance on different levels; amongst individuals
within the project team, and amongst projects within the client organisation.

Ramaprasad and Prakash (2009) prepared the ontology of KS in project management focusing on the following
aspects: (1) KS fostering methods, (2) KS fostering factors (e.g. individual, organizational, societal), (3) KS
fostering functions (e.g. facilitators, barriers), (4) knowledge types (e.g. problem recognition, formulation,
analysis, solution, prevention), and (5) the KS methods (e.g. orally, in writing).

Project knowledge can be shared through various KS mechanisms, and inter-project KS behaviours are
influenced by various organizational features (e.g. organizational culture) (Wiewiora et al. 2013; Wiewiora et al.
2014). Focusing on the individual level, e.g on the leadership style, shared leadership through KS can enhance
the success of projects (Imam and Zaheer, 2021). On the other hand, trust in the context of projects is also a
widely researched topic and several contradictory results have been found (Buvik and Tvedt, 2017)

After the short theoretical background focusing on a brief overview of project management and KS, the paper
continues with the applied systematic literature review regarding the KS concept in project management by
involving selected top journals.

3. Research Methodology of the Literature Research (SLR)

Booth et al. (2012) distinguishes six forms of academic reviews: the literature review, the critical review, the
integrative review, the mapping review/systematic map and the mixed studies review/ mixed methods. Templier
and Paré (2015) only creates two forms; reviews which serve as background for an empirical study aiming to
provide the theoretical context, and there are the stand alone reviews which could have the following purposes:
describe, test, extend, and critique. Our review belongs to the combination of the literature and the mapping
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review, and to the stand alone descriptive category. Four phases and eight steps of a successful systematic
literature review (SL) are distinguished: PLANNING - (1) identify the purpose, (2) draft protocol and train the
team, SELECTION — (3) apply practical screen, (4) search for literature, EXTACTION (5) extract data, (6) appraise
quality, EXECUTION (7) synthesize studies, (8) write the review (Okoli, 2015; Okoli and Schabam, 2010).

The Scimago Journal & Country ranking page’s (https://www.scimagojr.com/) publications database served as a
starting point for the journal selection. The newest list available was the 2022 publication list at the time of our
research (as of January 2024). The following filtering criteria was specified to narrow down the publication
database: only journals were involved in our review, the word “project” had to be a part of the journal title, the
journal had to fall into the SIR (SCImago Journal Rank) Best Quartile (Q1 and Q2), and the category of the journal
had to belong to Business and International Management or Management of Technology and Innovation or
Strategy and Management within the subject area of Business, Management and Accounting. As a result of our
screening, 4 journal remained in the focus of our investigation:

e International Journal of Project Management (Q1, Elsevier UK, H index: 167, Published since: 1983-),

e Project Management Journal (Q1, Sage USA, H index: 55, Published since: 1998-),

e International Journal of Managing Projects in Business (Q2, Emerald UK, H index: 43, Published since:
2008-)

e International Journal of Information Systems and Project Management (Q2, UMinho Editoria Portugal,

H index: 20, Published since: 2013-)"

Limited to the 4 selected professional project management journals, the process of selecting articles dealing
with ‘knowledge sharing’ was also prepared on the Scopus database. The search for the term “knowledge
sharing” was conducted in the title, abstract and keywords for each journal separately, and we limited the
selection of articles in each journal to English journal articles (language, source type, article). Our primary
screening resulted in 49 records (18 papers in 1JPM, 12 papers in PMJ, 15 papersin IJMPB and 4 papers in IJISPM)
over a 20-year time-period (2003-2022).

After checking the results of the primary search, one record was excluded because the search words (‘knowledge
sharing’) could not be found in the title/abstract/keywords, that modified the number of records to 48.

Several authors emphasized the importance of the rigor of the search process (Booth et al., 2012, Vom Brocke
et al., 2009), so we applied a selection criteria , based on which our primary sample was narrow down to the
final sample (Table 2). In line with the originally defined research aim the following selection criteria was formed
(Table 2).

Table 1: The selection criteria of journal articles (own compilation)

Selection criteria Description of the selection criteria
Focus is on KS.
Focus is on phenomenon which is influenced by KS.
Closely related to the research aim Focus is on phenomenon which influences/has an effect on KS.
Focus is on KS appearing at certain project type.
Focus is on KS appearing at certain organizational levels.

After revision Focus is on sharing uncertain information.
remaining in the Focus is on tangible KS mechanism.
final sample KS is introduced as part of a complex KM model.

Moderately
related to the
research aim

KS does not appear as a concrete process or method, just in general in agile
environment.
KS does not appear as a concrete process or method, just in general in software
development environment.

After revision
excluded from
the final sample

1 Based on the journal homepages: https://www.sciencedirect.com/journal/international-journal-of-project-management,
https://journals.sagepub.com/home/pmx, https://www.emerald.com/insight/publication/issn/1753-8378,
https://www.sciencesphere.org/ijispm/
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Selection criteria Description of the selection criteria
Focus is not directly on KS and papers investigate this phenomenon in an inherent
manner:
Focus is on knowledge base building (KS is mentioned related to the implication)
Focus is on balanced sharing with protection or knowledge hiding.
Focus is on knowledge exchange.
Focus is on the advances of the community of practice.
Focus is on information and communication design.
Focus is on knowledge transfer.

Not related to the research aim

Based on the primary selection criteria (closely related to the research aim) 33 records were immediately
selected to the final sample. Then, we categorized 5 records after the analysis to be moderately related to the
research aims. These records were revised based on an extended criteria list and 2 records were removed out
of the 5 from the sample. As a result, the final sample consisted of 36 records (14 papers in IJPM, 11 papers in
PMJ, 10 papers in IJMPB and 1 paper in IJISPM).

P Records identified by search Records excluded based on a
Identification .
dleifiEe in journal database (n=49 ) not appropriate search (n=1)
i

Records after reviewing the
viewing Records excluded based on a
search (n=48)

selection criteria (not related)
! (n=10)
Full-text articles assessed for

Screening

Eligibility

eligibility (n=48 ) - Records excluded from
Moderately related articles ;
] assessed again (n= 5) 1 moderately related articles
Articles included in the final & _ (n=2)

Included sample (n= 36)

Figure 1: PRISMA flow chart of journal article selection (own compilation based on Gallagher et al., 2016,
p.4)

H

. Results

4.1 Descriptive Analysis

The earliest (3) articles in the literature selection were published in 2003, all in International Journal of Project
Management. Comparing the two investigated decades we could see that there is a significant increase in the
number of publications in this topic regarding the second decade: 8 articles between 2003 and 2012, 28 article
from year 2013. The largest number of relevant papers, in the period under review, appeared in the year 2021
and 2022 immediately after the breakout of the pandemic with 5-5 articles. The popularity of the topic has
increased in recent years, which highlight of investigating the background of this phenomenon (Table 3)

Table 2: Statistics based on publication interval (own compilation)

Year of publication 2003-2007 2008-2012 2013-2017 2018-2022
No. of publication 4 4 15 13

In the Q1 ranked journals altogether 25 articles were published in the investigated topic, compared to the 11 in
the two Q2 ranked ones. Based on this, it could be claimed that this topic still belongs to the relevant research
areas of the project management profession.

The most common author composition form was the two-author format with 15 records of the sample. Only five
out of the 36 investigated papers were submitted by an individual author, so 31 was prepared in bigger or smaller
research groups (3 authors in 8 cases, 4 authors in 6 cases, and 5 authors in 2 cases).

As of 9th January 2023, altogether 2066 citations were recorded in the Scopus database regarding the articles
of our final sample. There were six articles with more than 100 citations. All of them were published in IJPM (Q1
ranked journal) between 2003 and 2014 by multi-author groups (Table 4).

Table 3: TOP6 most cited papers (own compilation)

‘ Authors ‘ Year ‘ No of citations
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Koskinen, Pihlanto, Vanharanta 2003 283
Park, Lee 2014 228

Fernie, Green, Weller, Newcombe 2003 198
Liebowitz, Megbolugbe 2003 147
Wiewiora, Trigunarsyah, Murphy, Coffey 2013 140
Pemsel, Wiewiora 2013 132

The final sample consists of one SLR, two theoretical papers, nine case studies, the remaining presents results
of qualitative (nine records) and quantitative studies (15 records).

4.2 Content Analysis

During our content analysis, the articles were reviewed with a special focus on the theoretical design of the
research and the research findings. After a thorough reading of the articles, we collected those factors that the
authors mentioned in their works due to their connection with KS.

KS is a complex phenomenon so revealing the exact relationship with other subject areas could be a difficult
task, so we grouped the identified factors into two categories; those which have an effect on KS and those which
are influenced by KS. Based on that our research resulted in a KS theory map.

4.2.1  Factors Having an Effect on the Knowledge Sharing in Project Management

In our research the identified subject areas are usually independent variables which have an impact on KS and
only a few of them are mediating variables. Altogether three significant subject areas have emerged: (1)
leadership, (2) trust and (3) organizational culture.

(1) Leadership related subject area

Four articles highlighted different forms of leadership which are contributing to KS. These are as follows: servant
(article in our sample: #4, see Appendix 1.), shared (#28), ethical (#34) and knowledge leadership (#8) More
articles focus on the project manager’s KS attitude (#21). One article highlights that knowledge leadership could
contribute to KS through social capital (#8). Social capital as an important factor was also mentioned in other
two articles (#9, #22). It could be seen that many researchers draw a direct link between the project manager’s
leadership and KS within the project team. (e.g. Imam and Zaheer, 2021; Pemsel and Wiewiora, 2013)

(2) Trust related subject area

Trust was the most frequently appearing factor in the analysed articles. Its contribution to KS was highlighted
five times by itself (#5, #25, #26, #29, #33) and three times together with other factors (#24, #27, #32), from
which language (#24, # 27) appeared twice. Trust, security and informal collaboration are forming a milieux,
which enables KS (#27), and psychological safety was also mentioned as a factor in an article (#36). Together
with trust the interpersonal relation as a factor (#24) is also described. Motivation was mentioned together with
trust (#24) and the role of motivation was also highlighted in another article (#35). (e.g. Buvik and Tvedt, 2017,
Park and Lee, 2014)

(3) Organizational culture related subject area

Organisational culture and organisational cultural characteristics were mentioned in four articles (#1, #3, #19,
#29) as a contributing / enabling factor of KS. The cultural values’ effect on the formal and especially on the
informal KS practices are highlighted. One article used the competing values framework (#29) to underpin how
different organisational culture types are supporting KS mechanisms (e.g Mueller, 2015; Wiewiora et al., 2013).

4.2.2  Factors Being Influenced by Knowledge Sharing in Project Management

The literature treats the impact of KS on project team performance as a kind of evidence, which is underpinned
by the fact that significantly less journal articles of the giving sample are dealing with the dependent variables
which are influenced by KS. Eight articles were identified out of the final sample which investigated the KS’s
effects on another factor (dependent variable); two of them connected KS to the project success, one to the
success and quality of the project portfolio and two to the project team performance. Although leadership is

167
Proceedings of the 25th European Conference on Knowledge Management, ECKM 2024



Aniko Csepregi and Viktéria Papp-Horvdth

usually an input factor of KS, but one article of the sample introduced KS’s contribution (as an enabling factor)
to distributed leadership through supporting the decision-making process within the project team. The quality
of the project partnership and uncertainty management were both mentioned once.

So based on the final sample analysis it could be said that there is a significantly bigger interest in the scientific
community towards those factors which influence KS than on those which are its output factors.
4.2.3 Knowledge Sharing Theory Map (in project management) and Discussion

Our content analysis resulted in a KS theory map introducing the main subject areas related to KS concept and
their interrelationships, and our results were depicted on the following visual map (Figure 2).
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Figure 2: Knowledge Sharing Theory Map (own compilation)

Previous systematic literature reviews covered publications not only on KS but also involved innovation from
1973 to 2017 based on articles from the Scopus and Web of Science databases (Castaneda and Cuellar, 2020).
While others focused on the SME context and involved knowledge transfer as well besides KS and investigated
article between 1998 and 2018 based on the Scopus database (Anand et al. 2021). In project context, the number
of SLR based publications in this topic is quite limited, although Zahedi et al. (2016) in their study were focusing
on the challenges and practices of KS and they identified six themes connected to this topic: management, team
structure, work processes/ practices, team cognition, social attributes, and technology.

5. Limitations and Further Research

The quality of the present study's methodology was ensured through the deliberate selection of high-ranking
journals, confined to those classified within the top tiers of academic quality (Q1 and Q2 rankings).
Consequently, there exists a tendency for publications within the scope of this study to experience delays.
Conversely, forthcoming topics are frequently found in online articles or presented at conferences. Hence, to
mitigate this limitation of the study in future research endeavours, it is advisable to broaden the database filter
to include conference proceedings.

Expanding the sample size is of high importance, given that the current study only encompasses a 20-year
timeframe (2003-2022), while publications both predate 2003 and extend beyond 2022.

This article primarily delves into elucidating the relationships between factors influencing KS. However, it is
important to explore the interplay among these influencing factors further. Moreover, it may prove beneficial
to categorize both influencing and influenced factors according to pertinent theoretical frameworks.
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6. Conclusion

This paper aimed to provide an overview of the KS concept in project management covering the last two decades
(2003-2022) focusing directly on KS activities, processes, models, and mechanisms. For the systematic literature
review four top (Q1- and Q2-ranked) journals of project management were selected, and our final sample was
narrowed down to 36 records based on our predefined selection criteria. After the conducted descriptive and
content analysis, it can be highlighted that authors of the top PM journals have basically put more emphasis on
examining the factors that promote and contribute to KS, and significantly less attention has been paid to the
factors that are influenced by KS.

Based on the identified factors, three main subject areas were identified (leadership, trust, and organizational
culture) which were most mentioned in the articles as factors having an influence on KS. Although there is a
much smaller number of sample elements in the case of those factors, which are influenced by KS, but project
success and the performance of the project team can be observed here as recurring subject areas. Our findings
highlighted the most important subject areas and the KS theory map could serve as a guidance for future
research to find the possible connections between related topics or to identify potential new research gaps.
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Abstract: The question on how to finance innovation activities of countries has taken a center stage in economic policy
discussions in countries and among regional bodies. Such discussions require a policy direction to present alternative ways
of financing innovation activities at lower cost in the face of dwindling resource available to countries and regional bodies
for innovation activities. One important way of dealing with this challenge is to invest the limited resources in countries and
sectors with the potential of higher knowledge spillover to benefit other countries and sectors. In this study therefore, we
investigate to determine the knowledge spillover hotspot countries in Europe and how they affect neighbouring country’s
innovation performance. For the purposes of policy to improve innovation performance in Europe, the knowledge spillover
hotspot countries will guide European regional bodies to concentrate innovation investments in countries with the potential
of high knowledge spillovers for the benefit of other countries. The study specifically investigated R&D spillover and explicit
knowledge spillover hotspots in the manufacturing sectors of Europe and their effects. Data for the study is unstructured
and sourced from the World bank with the longest spans being 2005 to 2020 and shortest being 2013 to 2017. In all, nine
countries were sampled based on data availability for the study. These countries include Poland, Germany, Slovakia, Slovenia,
Lithuania, Belgium, France, Spain and Czech Republic. The study employed panel data analysis. Based on the Hausman test,
fixed effect model was chosen as against random effect model. The results of the study show that after controlling for
institutional and economic factors and ensuring robustness against heteroskedasticity and autocorrelation R&D spillover
hotspots in Europe include Germany and Slovakia whereas explicit knowledge spillover hotspots are Poland, Slovenia,
Lithuania and France. The results of the study have shown that the relationship between knowledge spillover from the
hotspot countries and surrounding country’s innovation varies. For some of the hotspots, the relationship is linear whilst in
others the relationship is nonlinear. The study also confirm that explicit knowledge is more susceptible to Knowledge
spillover.

Keywords: Spillover, Innovation, Knowledge, Hotspot, R&D

1. Introduction

The choices firms and countries make in improving innovation activities and performance will usually come at
great cost. This is probably because resources for innovation activities are continually becoming difficult to come
by. Generally, countries and firms have relied on several sources to finance innovation activities which have
come at great cost (Valencia-Arias et al., 2024; Yilmaz, Biyikli, & Demir, 2023). In the innovation literature,
knowledge spillover has become an important source through which firms and countries can improve their
innovation activities and performance. Knowledge spillover, unlike knowledge transfer, which is a cross party
collaboration and compensation, this involves external benefit derived from another agents’ investment in
knowledge creation (Ko & Liu, 2015). Knowledge spillover has therefore become an important source of input
for most firms and countries in their knowledge creation activities. Policy responses to the need to improve
innovation and productivity of firms have centered on a hand full of policy tools such as tax credits, subsidies,
and R&D expenditures. These tools, even though, have been largely effective, come with their attendant
limitation of cost. A large majority of countries and firms have made gains from knowledge spillover. Such
spillovers have occurred even where no formal collaborative arrangements have been made between firms and
between countries to transfer knowledge (Agarwal, Audretsch, & Sarkar, 2010). These R&D gains come in free
without any compensation to the originator of the knowledge and may therefore serve as a cheaper source of
input for innovation. It is a long-held view that Knowledge spillover is an important source of innovation
performance, however, the literature also recognises the importance of capacity of firms and countries to absorb
and utilize these free flowing knowledge to enhance innovation performance (Xie, Zou, & Qi, 2018). Empirical
studies, even though, have acknowledged the important role of Knowledge spillover, the benefits of firms and
countries relying on such externalities as an important source of R&D input for innovation have not been fully
explored. It is rather the case that empirical studies have linked knowledge spillover to firms’ productivity mainly
(Audretsch & Belitski, 2020) and not innovation.

The European region remains one of the regions with high innovation performance disparities among countries
(Dobrota, Marcu, Siminica, & Netoiu, 2019). Other studies have explored how innovation lagging countries could
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rely on neighbouring countries with high innovation performance as a way of reducing these disparities (Noni,
Orsi, & Belussi, 2018). To find alternative, cheaper, and reliable strategies of financing innovation activities of
lagging countries, knowledge spillover from knowledge rich countries cannot be overlooked. An important way
to address these innovation challenges is to rely on knowledge spillover from knowledge rich countries to less
endowed countries. However, identifying the knowledge spillover hotspots as a source of innovation input
remains obscured from prior literature. In this study therefore, we aim to identify the knowledge spillover
hotspots in Europe to support knowledge innovation activities in the European region.

2. Theoretical Review

This section of the study presents a review of the literature on R&D and explicit knowledge spillover and how
these externalities affect innovation performance.

2.1 Knowledge Spillover

Ordinarily firms and countries expend their own resources in the creation of innovation. However, in the creation
of innovation some firms and countries are unable to fully appropriate the gains of their innovation activities.
The part of the innovation that is not appropriated by the originator feeds into some other agents’ knowledge
production function as an input in the form of knowledge spillover. Prior literature has explained that inter-
firms/country knowledge flow defines knowledge spillover (Bernal, Carree, & Lokshin, 2022 ). The literature on
knowledge spillover splits knowledge spillover into tacit and explicit, depending on the type of knowledge
involved (Bernal, Carree, & Lokshin, 2022 ). The literature on innovation distinguishes between tacit and explicit
knowledge and the literature is reviewed along these lines. The literature on knowledge spillover distinguishes
between knowledge spillover and a closely related concept, knowledge transfer. Knowledge transfer is the flow
of knowledge from an originator of innovation to the intended economic agents (Scarra & Piccaluga, 2022)
whereas knowledge spillover is an externality and therefore an unintended flow of knowledge resources from
an originator of knowledge to another economic agent without a commensurate compensation (Henderson,
2007). The latter is the focus of this study and is given further attention in this study.

2.2 R&D and Explicit Knowledge Spillover

Knowledge spillover has been well documented in the innovation literature. In the formulation of growth
models, knowledge spillover is considered an important determinant (Henderson, 2007; Romer, 1990).
Knowledge spillover has been known to be influenced by several factors that either enhance the flow or reduce
the flow of knowledge. The distribition of knowledge spillover poles is not even as it is based on the presence of
certain essential factors. In the literature, authors have found for example that knowledge spillover has a
distance decay (Lucas & Rossi-Hansberg, 2002; Ciccone & Hall, 1996) suggesting that spatial distance between
the knowledge source and neighbouring areas determine whether or not the source of the knowledge will be a
source of knowledge spillover. In a study by Jasimuddin, Li and Perdikis, (2015), the authors showed that
colocation is important to knowledge spillover. It is also known that firms that are colocated bring something
more than just proximity. In a study conducted by Cohen and Levinthal (1990), colocation was used rather as
proxy for technology relatedness. The authors revealed that knowledge spillover is partly explained by the extent
which the firms involved are related. Knowledge spillover is therefore a function of the relationship between
the source of innovation and the potential beneficiary of knowledge spillover. Other studies have also focused
on the role played by absorptive capacity in knowledge spillover. In a study by Zhao, Jiang, and Wang, (2019),
the authors showed that the relationship between knowledge spillover and green economy is positively
moderated by absorbtive capacity of the receiver. The authors explained that spillover knowledge is directed at
enterprises which can use their absorptive capacity to digest and use the advance technologies. In some
instances potential beneficiaries of neighbouring knowledge have not shown interest in adopting available
technologies.

The type of knowledge has been observed as an important variable in determining knowledge spillover. In the
knowledge spillover literature, two main types of knowledge is discussed, tacit knowledge and explicit
knowledge. Tacit knowledge has been considered as task oriented know how embedded in the operational
routine of firms and their network (Nahapiet & Ghoshal). Authors such as Lam (2000) and Acs, et al (2009)
showed that these characteristics of tacit knowledge makes it more difficult for knowledge spillover relative to
explicit knowledge. This is in contrast with explicit knowledge which is codified and detached from the originator
of the knowledge and therefore makes spillover relatively easier through oral explanations and written works
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(Fu, 2012). Studies on knowledge spillover emphasises the ease with which knowledge can be appropirated is a
hindrance to knowledge spillover. Considering the nature of these types of knowledge, tacit knowledge which is
attached to the originator of knowledge and the detached explicit knowledge transitted by word of mouth and
written works, it is argued that explicit knowledge is more suceptible to knowledge spillover relative to tacit
knowledge (Xiang, Cai, Lam, & Pei, 2013). The literature on knowledge spillover has an indepth account on the
measurement and flow of explicit knowledge. Even though explicit knowledge is recognised as knowledge that
is easy to diffuse relative to tacit knowledge, its measurement has proven to be daunting. Principally, explicit
knowledge has been measured by patent citation (Gomes-Casseres, Hagedoorn, & Jaffe, 2006; MacGarvie, 2005;
Hu & Jaffe, 2003; Jaffe, Trajtenberg, & Henderson, 1993). Because explicit knowledge is transmited using orderly
and formal language (Polanyi, 1966), it lends itself well to spillovers (Fallah & Ibrahim, 2004). Based on the
position of the prior literature, the following hypothesis is postulated for testing:

H: There is a significant explict knowledge spillover among European countries

In a study conducted to assess managerial knowledge spillover through the diffusion of managerial practices, Fu
(2012) showed that managerial knowledge is both explicit and tacit in nature. Fu (2012) showed that such
knowledge geographically bound and the effect of the spillover is greater at the clusters and managerial system
level. In this study, apart from explicit knowledge, we also review literature on R&D spillover. R&D of firms are
investments into both tacit and explicit knowledge creation activities. We therefore expect R&D spillover to
retain the traits of both tacit and explicit knowledge spillover. A study by Spithoven and Merlevede (2023)
assessed the productivity impact of R&D and FDI spillovers. The findings showed that R&D spillover is a
significant contributer of productivity. In other studies, findings have shown that cross border R&D spillover
have contributed to innovation performance in neighbouring countries. For example in a study conducted by
Coe and Helpman (1995), the authors showed that foreign R&D has been important in improving the domestic
productivity. In a related study, the Coe, Helpman and Hoffmaister (2009) confirmed the findings of Coe and
Helpman (1995) even after controlling for institutional factors and human capital. R&D spillover has also been
observed to be a function of volume of trade flows. In a study by (Keller, 2004) it was revealed that international
R&D spillover is a function of international trade volume. The colocation of countries and trade among countries
is therefore a condition nevessary for international R&D spillover. Based on the prior literature thefore, we
postulate the following hypothesis for testing:

H: There is a significant R&D spillover among European countries

3. Methodology

In this study was sought to determine the knowledge spillover hotspot countries in Europe. The sampled
countries for the study are based on data availability. Nine European countries including Poland, Slovakia,
Slovenia, Lithunia, France, Spain, Germany, Belgium and France form the study sample based on data availability.
Data for the study is sourced from the World Bank spanning 2005 to 2020. The data sourced includes data on
variables such as value addition in the manufacturing sectors as a measure of innovation output. The study also
sourced data on R&D in the manufacturing sectors of the respective countries. The study also sourced data on
economic and institutional factors. The economic variables include variables such as trade openness, GDP per
capita and labour force participation rate. Data on institutional factors include rule of law, political stability,
broadband internet subscription, globalization index and property right index. Dependent variable is value
addition in the manufacturing sector of the sampled countries. This variable is a measure of innovation. This
agrees with prior literature which have generally used value addition or variant of value addition such as
productivity and other innovation outcomes (Audretsch & Belitski, 2020). Value addition is also considered as
an independent variable and as a measure of explicit variable. This should not be confusing as the dependent
variable (value addition) of one country is regressed on explicit knowledge (value addition) of other countries.
see equation 1. R&D of countries is measured R&D intensity of countries which is a proportion of R&D to the
country’s GDP.

To ensure that our estimate of spillover is unbiased control variables are introduced. These control variables are
the economic and institutional factors.

The estimation technique for the study is multiple regression analysis. This is consistent with studies on
knowledge spillover (Audretsch & Belitski, 2020; Nonic, Orsi, & Belussi, 2018; Coe, Helpman, & Hoffmaister,
2009). The study models the equation to determine the countries that are spillover hotspots.

IT?nIanit =ﬁ1EMR&DJ't+}82!'MR&D['t+ﬁ3contt+ag + Uit (1)
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Equation 1 presents a model for R&D knowledge spillover between countries. The dependent variable is the
logarithmic transformation of value addition in the manufacturing sector of countries. Country is represented
by the subscrit i whilst t is the time dimension of the variables. § are the regression coefficients, IM R&D is the
logarithmic transformation of R&D expenditure of the manufacturing sector of spillover country where the
subscript is jt and beneficiary country if the subscript is it. £ o711 represents vector of control variables which are
economic and institutional factors. & is the individual effect which at this point may or may not be correlated
with the explanatory variables depending on the outcome Hausman test. U is the random error term.

lvman;; =B, lvman ;+B8,IMR&D;+ Bz Con+ag + Uyt (2)

In equation 2 the study seek to model explicit knowledge spillover between countries in Europe. The explanation
of the model remains the same as equation 1 with the exception that the first right hand side variable is the
explicit knowledge of spillover countries. The variables of interest in estimating knowledge spillover in equation
land2are fMR&DJ,-t and lvm anj-trespectively. These are the spatial lag variables that measure the effect of
one country’s innovation activities on other countries innovation output. Knowledge spillover must necessarily
have a positive effect on innovation of the beneficiary country or sector (Noni, Orsi, & Belussi, 2018). The criteria
for determination of knowledge spillover in equation 1 and 2 is that [§; must be positive and significant. If the
Hausman test suggests a correlation between the explanatory variables and the individual effect (X, a ) = 0 then
a fixed effect model where the individual effect becomes a parameter to be estimated used. On the other hand
where the Hausman test shows no correlation between explanatory variables and the individual effect (X, a)
# 0 a random effect model is used where the random error term then becomes CJ = ag + Uj;.

3.1 Robustness Checks

In the study, we have implemented several strategies to improve the robustness of the study results. The use of
panel data and analysis techniques improves the robustness of the result. With panel data we combine both
cross sectional and time series. This is more informative as it allows the study to follow behaviour of the variables
over time. The panel data analysis technique also allowed us to account for the individual effect of the data
structure which is critical to ensure efficiency of the model. In this study also we use robust standard error to
ensure that the model is robust against heteroskedasticity and autocorrelation.

Table 1: Variables and Description

Variables Description

Ipmrd Log of R&D from manufacturing sector of Poland

Igmrd Log of R&D from manufacturing sector of Germany

Ismrd Log of R&D from manufacturing sector of Slovakia

Isimrd Log of R&D from m facturing sector of Sl

limrd Log of R&D from manufacturing sector of Lithuania

Ibmrd Log of R&D from manufacturing sector of Belgium

Ifmrd Log of R&D from manufacturing sector of France

Ispmrd Log of R&D from manufacturing sector of Spain

lemrd Log of R&D from manufacturing sector of Gzech Republic

Irdman Log of R&D of spillover beneficiary country

Itop Log of trade openness

Irl Log of rule of law

Ips Log of political stability

Ibbs Log of broadband internet subscription

Iglx Log of globalization index

Igdpc Log of GDP per capita

Iifpr Log of labour rate participation rate

Iprind Log of property right index

lvman Log of value addition in the manufacturing sector in spillover beneficiary country

Igvman Log of value addition in the manufacturing sector in Germany

Islvman Log of value addition in the manufacturing sector in Slovakia

Islevman Log of value addition in the manufacturing sector in Slovenia

livman Log of value addition in the manufacturing sector in Lithuania

Ibvman Log of value addition in the manufacturing sector in Belgium

Ifvman Log of value addition in the manufacturing sector in France

Ispman Log of value addition in the manufacturing sector in Spain

levman Log of value addition in the manufacturing sector in Czech Republic
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4. Results and Discussions

In this study, we investigate knowledge spillover among selected countries in Europe. The results present
analysis on knowledge spillover from countries with focus on tacit, explicit and R&D. In this section of the study,
we present results on R&D spillover among selected European countries.

Table 2: R&D spillover in Manufacturing Sector

Depvar: lvman Model 1: Fixed effect Model 2: Random Effect
(within effect) (GLS regression)
Variables Coefficients Std.err Coefficients Std. err
Ipmrd 0.0334443** 0.0169857 -0.0100191 0.0148073
Igmrd 0.0259228** 0.0104247 0.010595 0.0098405
Ismrd 0.2830048*** 0.0771217 0.1754464*** 0.0450647
Ismrd”2 -0.0218772*** 0.0065201 -0.0108072*** 0.0042104
Isimrd -0.0187662*** 0.0071672 -0.0271573*** 0.0069395
limrd -0.0926193** 0.048655 -0.0585549 0.0439248
Ibmrd -0.0449289** 0.0202088 -0.0545785** 0.0235351
ifmrd -0.0033951 0.0094567 -0.0188528* 0.0100296
Ispmrd -0.0426425 0.0330766 -0.0585246* 0.0348552
lemrd -0.095864 0.1082084 0.0587651 0.0802267
Irdman 0.2192806* 0.1504288 0.2142387*** 0.0279487
Irdman2 -0.0197886** 0.0110369 -0.0046694*** 0.0016339
Itop 0.5180425*** 0.1153108 0.4356211*** 0.0684282
Irl -0.0386761 0.3218812 -0.6337466*** 0.1391126
Ips -0.0065939 0.011624 0.0375302*** 0.0134325
Ibbs -0.0426492 0.0378756 0.0409689*** 0.0185897
Iglx 0.2000631* 0.826558 -1.818953*** 0.6223957
Igdpc 0.1324167** 0.1594226 0.0418238*** 0.0110173
Iifpr 0.5655756 0.7537834 2.345537*** 0.4059803
Iprind -0.1657463 0.1182489 -0.4636994*** 0.1207446
cons -5.285852* 4.190211 0.6139151 3.667772
Fixed effect yes yes no no
Random effect no no yes yes
R-squared: R-squared:
Within: 0.7613 Within: 0.5062

Between: 0.4911 Between: 0.9971

Overall: 0.5774 Overall: 0.9752
F-statistics Prob Wald Chi square Prob
6.38 0.000000 1890.35 0.000000

***p<0.01, **P<0.05, *P< 0.1. All variables in the logarithm transformation

In Table 2 we present results on R&D spillover among manufacturing sectors of nine selected European
countries. The results present two variants of analysis, fixed effect and random effect. Both models confirm our
hypothesis that there is R&D spillover in the manufacturing sector of countries. In the fixed effect model
Germany and Poland have R&D spillover but R&D spillover from Slovakia exhibits a quadratic effect with an
inverted U-shaped relationship. In Slovakia increasing R&D intensity increases R&D spillover but beyond a
minimum level of R&D intensity the effect of R&D knowledge spillover is negative. There is no R&D spillover
from Slovenia, Lithuania, Belgium, France Spain and Czech Republic. On the contrary the random effect analysis
proves that the only country that is a source of R&D spillover is Germany. All other countries are not R&D
spillover hotspots.
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Table 3 Hausman Test

Hausman test | Chi square Prob Chi square

Ho: REE 84.73 0.000000***

Hausman test in Table 3 is employed in selecting between the fixed effect and the random effect model under
the null hypothesis that random effect is the efficient model. The Chi square test results shows a significant chi
square statistic. The null is therefore rejected for the alternative hypothesis that the fixed effect model is the
ideal estimation technique. The fixed effect model from Table 3 has a total variability of 57.7% which
decomposes into a within effect variability of 76.13% and between effect variability of 49.1%.

Table 4: R&D Spillover in Manufacturing Sector

Depvar: lvman Model 1: Fixed effect (within effect)

Variables Coefficients Robust Std.err
Ipmrd 0.0334443 0.0187714
Igmrd 0.0259228* 0.0081312
Ismrd 0.2830048*** 0.0503231
Ismrd*2 -0.0218772*** 0.0054774
Isimrd -0.0187662** 0.0064493
limrd -0.0926193* 0.0547024
Ibmrd -0.0449289*** 0.0104878
Ifmrd -0.0033951 0.0074511
Ispmrd -0.0426425* 0.0255217
lemrd -0.095864 0.0725371
Irdman 0.2192806 0.1763865
Irdman2 -0.0197886 0.0139775
Itop 0.5180425*** 0.1286616
Irl -0.0386761 0.2579393
Ips -0.0065939 0.0076186
Ibbs -0.0426492 0.0525321
Igix 0.2000631 0.2872693
lgdpc 0.1324167 0.1051878
Iifpr 0.5655756 0.7965869
Iprind -0.1657463 0.1185255
cons -5.285852 3.35003
Fixed effect yes yes
R-squared

Within: 0.7613

Between: 0.4911

Overall: 0.5774

Prob(F-stat) 0.00000

**¥p<0.01, **P<0.05, *P< 0.1. All variables in the logarithm transformation

Table 4 presents robust fixed effect analysis with robust standard errors. These standard errors are robust
against heteroskedasticity and autocorrelation. The results confirm the hypothesis that R&D spillovers occur
between manufacturing firms in the sampled European countries. Specifically, R&D spillover Germany and
Slovakia but none other from the study sample is a knowledge spillover hotspot.

In Table 5 we present the results on explicit knowledge spillover among nine sampled European countries. Model
1in Table 5 presents the fixed effect model (within effect). The results of the study confirm the hypothesis that
explicit knowledge spillover occurs among countries. Our findings show that explicit knowledge spillover from
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Poland and Slovenia and France are a quadratic U-shaped relationship. The positive and significant explicit
knowledge spillover from Spain is an indication that Spain is a knowledge spillover hotspot. Countries such as
Germany Slovakia, Belgium and Czech Republic show no evidence of being explicit knowledge hotspot. As a
variant of the fixed effect model, the random effect GLS model in Table 5 shows a similar result that confirms
the hypothesis that intercountry explicit knowledge spillover in the manufacturing sector of the sample
countries.

Table 5: Explicit knowledge spillover

Depvar: lvman Model 1: Fixed effect Wodel 2: Random Effect
(within effect) (GLS regression)
Variables Coefficients Std.err Coefficients Std. err
Ipvman 50.86762 9568013 48.82592" 17.06921
Ipvmanz -B.983035 169918 -8.804508 1.965431
Tgvman 1106573 | 0.2535892 | -1.00138~ 0.1920762
[slvman -0.0580992 0.0637219 -0.0167657 0.0703469
Islevman 24.00535 9221881 20.1129% 10.08939
IslevmanzZ 4171062 1.581243 -3421326™ 1726595 |
Tvman 17473487 0.0976156 17321097 0.0937914
Tbvman -37.09157 7.715917 -27.9531T 8.755758
[bvman2 7166371 1480547 5.393298 1569189
Tvman 71.62699 14.33979 68.88908 13.36702
TivmanZ -14.96662 | 3.010636 -14.433487 2811215
Tspman 04321655 0.7840867 0.2369016 0.7873967
Tevman -0.22262957 0.7178284 -0.0687529 0.1077508
Irdman -0.0067927 0.0092327 0.0052414 0.0039179
Ttop 0.000317 0.0883727 0.0335652 0.0766246
] -0.0345224 0.0255064 -0.0428913% 0.0197098
Ips -0.0032511 0.005434 -0.0057351 0.0061859
Ibbs -0.0096819 0.0217878 0.0013549 0.0043363
Tolx 0.2878573 04831154 -0.2233576 0.1809568
Tgdpc 0.3339777 0.0658472 0.0074759 0.0024093
[ Tipr -1.0959711T% 0.3877812 -0.2515461 0.1071945
Lprind -0.0764222 0.0620404 0.0647073 0.0567142
Cons -174.8567 21.78542 -173.85147 22.2945
Fixed effect yes yes no no
Random effect no no yes yes
R-squared: R-squared:
Within: 0.9999 Within: 0.9998
Between: 0.3507 Between: 0.9999
Qverall: 0.7781 Overall: 0.9998
F-statistics Prob Wald Chi square Prob
14107.49 0.000000 208572.90 0.000000

***%p<0.01, **P<0.05, *P< 0.1. All variables in the logarithm transformation

The results show that Poland, Slovenia, and France show an inverted U-shaped relationship indicating that these
are spillover hotspots but after a maximum level explicit knowledge is reached, explicit knowledge falls leading
to a fall in value addition. Lithuania and Spain also showed evidence of being spillover hotspot. Germany,
Slovakia, Belgium, and Czech Republic showed no signs of being a knowledge spillover hotspot.

Table 6: Hausman Test

Hausman Test Chi Square Prob Chi Square

Ho: REE 34.89 0.0397**

**%p<0.01, **P<0.05, *P< 0.1. All variables in the logarithm transformation
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The choice between the fixed effect model and the random effect model is determined by the Hausman test.
The test is conducted under the hypothesis that the random effect estimate is more efficient. The Chi Square
test shows that the test is significant. This rejects the random effect estimates in favour of the fixed effect model
as shown in Table 6.

From Table 7 below value added in the manufacturing sectors of Poland, France and Slovenia are significant and
are polynomial in degree 2. This indicates that these are knowledge spillover hotspots. However, the quadratic
relationship observed indicates that the size of the explicit knowledge matters. An excessively high explicit
knowledge spillover reduces knowledge spillover to neighbouring countries. At lower levels of explicit
knowledge, the effect of knowledge spillover from Poland, Slovenia and France are high. The study results also
show a positive and significant coefficient for explicit knowledge coefficient for Lithuania. This is an indication
that Lithuania is a knowledge spillover hotspot.

The results from Table 7 also shows however, that coefficients of explicit knowledge spillover for countries such
as Slovakia, Czech Republic, Spain Germany and Belgium are either not significant, negative or U shaped. These
indicate the absence of evidence to suggest these countries are knowledge spillover hotspots.

Table 7: Explicit Knowledge Spillover

Depvar: lvman Model 1: Fixed effect
(within effect)

Variables Coefficients Robust Std.err
Ipvman 50.86762*** 6.067932
Ipvman2 -8.983034** 1.080955
Igvman -1.106573"* 0.2097516
Islvman -0.0580992 0.0650751
Islevman 24.00535* 10.6692
Islevman2 -4.111062* 1.837527
livman 17.47348** 0.0852749
Ibvman -37.09157** 9.289062
Ibvman2 7.166371** 1.799445
tfvman 71.62699*** 19.29418
lfvman2 -14.96662*** 4.02786
Ispman 0.4321655 0.2744186
lcvman -0.2226295 0.1583966
Irdman -0.0067927 0.0049045
Itop 0.000317 0.0957677
Irl -0.0345224 0.0250901
Ips -0.0032511 0.0022954
Ibbs -0.0096819 0.0245747
Iglx 0.2818573 0.4935258
lgdpc 0.3339777*** 0.0584505
Iifpr -1.095911** 0.4584305
Lprind -0.0764222 0.0585246
Cons -174.8567** 15.72513
R-squared:

Within: 0.9999

Between: 0.3507

Overall: 0.7781

Prob(F-stat) 0.000000

***¥p<0.01, **P<0.05, *P< 0.1 variables in the logarithm transformation.

5. Discussions

The findings of the study confirm the position of the literature that R&D spillover has been a major contributor
to productivity. Whereas in the study by Spithoven and Merlevede (2023) the authors showed that knowledge
spillover contributes to improving productivity of firms, the findings of the current study shows likewise that
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there is international R&D spillover to some domestic economies. It is worth mentioning that even though there
is evidence that most of the countries are R&D spillover pole in agreement with the position of the literature,
there are some exception to this expectation. Countries that are not Knowledge spillover pole could be explained
by the reason that the conditions for such knowledge spillover are not present. Henderson (2007) and Romer
(1990) highlighted the important precursors for knowledge spillover such as proxity, relatedness of technology
among others. Countries that could not be identified as R&D spillover poles most likely lack the determining
factors. Considering the closeness of these countries one would expect that, the argument that proximity is a
determinant of knowledge spillover (Jasimuddin, Li and Perdikis, 2015) will apply. However, the important point
to note here is that colocation as explained by Cohen and Levinthal (1990) is not just an issue of proximity but
also relatedness of technology. The study also shows that generally international R&D spillover is more
improtant than any other factor in explaining value addition in the manufacturing sectors of the selected
European countries. This could suggest the possibility that knowledge among these countries are related or the
proximity among the countries has made these countries more reliant on themselves for innovation inputs. It
may be expected that the closer countries are the higher international R&D spillover will be. However, the
findings of the study showing only two R&D spillover hotspot, Germany and Slovakia may be enough to disprove
that. What may be accounting for this can include limited trade relationship among the countries. As Keller
(2004) has shown the volume of trade among the countries is important for knowledge spillover. Absorptive
capacity of countries could also be a determinant of R&D spillover hotspot. It is noteworthy to state that the
results of the study shows that Slovakia R&D intensity exhibit a quadratic (inverted U shaped) relationship with
value addition in neighbouring countries. This could point to the role of absorptive capacity of neighbouring
countries to the spillover. At lower levels of R&D intensity in Slovakia, neighbouring countries are ready to take
on knowledge from Slovakia after a maximum level any extra R&D spillover is not absorbed by the neighbouring
countries.

The study’s confirmation that there is significant explicit knowledge spillover among European countries is in
line with what the literature suggests (Spithoven & Merlevede, 2023). Explicit knowledge, according to Fallah
and lbrahim (2004) are easily transmitted because of its codifies nature. It is important to state however, that
findings of the study also confirms that in the absence of the essential factors knowledledge spillover does not
occur. Itis also striking in the study findings is that countries that are R&D spillover spillover poles such as Poland
and Slovakia showed no evidence of being an explicit knowledge spillover poles. This is an indication that the
various types of knowledge may behave differently. Countries in contiguity as has been revealed have shown no
sign explicit knowledge spillover. This casts doubts on the colocation assumption (Jasimuddin, Li & Perdikis,
2015) for knowledge spillover. What is also important with study findings worth mentioning is that in most of
the explicit knowledge spillover hot spots an extremely volume of explicit knowledge reduces knowledge
spillover. We interpret that to mean the lack to absorptive capacity on the part of beneficiary countries. This
may explain why some large economies with a very vibrant R&D and explicit knowledge sector may not be
knowledge spillover hot spot. This is in agreement with Zhao, Jiang, and Wang (2019) who showed a positive
moderating effect of absorptive capacity in the relationship between knowledge spillover and green economy.
The findings of this study will therefore mean that countries could be doing well with the R&D and explicit
knowledge but the extent to which there will be knowledge spillover depends on factors including the absorptive
capacity of the receiver. Major economies with large R&D and explicit knowledge which have not proven to be
knowledge spillover hot spot could be explained by the fact that perhaps their neighbouring countries do not
have the required absorptive capacity to take up the floating knowledge.

6. Conclusions

In this study we have investigated the knowledge spillover hotspots in Europe. Specifically, the study focused on
R&D and explicit knowledge spillover hotspots in Europe. The main results reported by large portion of the prior
literature are confirmed by the findings of the current study. The study findings are robust, taking into
consideration heterogeneity of the different countries, heteroskedasticity and autocorrelation, we conclude
that knowledge spillover hotspots in Europe differ based on the type of knowledge considered. After controlling
for economic and institutional factors, the fixed effect model showed that R&D spillover hotspot countries in
Europe include Poland, Slovenia, Lithuania, France, and Spain. Germany, Slovakia, Czech Republic, and Belgium
fell short of being classified as knowledge spillover hotspot. To further ensure robustness to deal with the
possibility of autocorrelation and heteroskedasticity, the results showed that Germany and Slovakia are the only
countries that show evidence of R&D spillover hotspot. In the case of explicit spillover, the study concludes that
Poland, Slovenia, Lithuania, France and Spain show evidence of being knowledge spillover hotspots. This allows
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us to make the conclusion in agreement with the position of the prior literature that explicit knowledge by their
nature are more susceptible to spillovers.

It is also concluded that knowledge spillover hotspot countries in Europe have contributed to innovation
performance of their neighbour.The study also concludes that knowledge spillover is generally not linear for
most knowledge spillover hotspots. Knowledge spillover from Slovakia, Slovenia, and France have an inverted
U-shaped relationship whereas it is linear for countries such as Germany and Lithuania. In the case of Germany
and Lithuania the size of R&D and Explicit knowledge has proportionally the same effect on knowledge spillover.
However, the study, based on its findings conclude that in the case of knowledge spillover hotspot countries
such as Slovakia, Slovenia and France knowledge spillovers are influenced by the volume of knowledge. We
further conclude that above a certain minimum level of knowledge, knowledge spillover begins to reduce which
can be interpreted as absorptive capacity constraints in the receiving countries. The implication of the study to
European countries is that knowledge sharing among these countries has the potential of reducing the cost of
R&D and innovation activities.
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Abstract: The paper revisits the concept of knowledge workers using the lens of a T-shaped skills profile. This framework combines
breadth and depth of a worker’s knowledge with their skill durability. The T-shaped skill profile represents an individual who combines
deep expertise in a field (the vertical bar of the T) with a broad understanding across multiple disciplines (the horizontal bar). This
metaphor emphasizes the balance between specialized knowledge and not specialized one. To enhance this approach, a time dimension
accounting for the perishability of skills, is integrated. Indeed, the unprecedented changes the last Covid-19 pandemic have brought
about in work habits and culture seem to forecast the working habits of the future. Changes, such as a less work-centric behavior and
higher flexibility demands, necessitate a better understanding these knowledge workers. 10 interviews have been conducted with
knowledge workers from various organizations and sectors. Results show an original inverted pyramid T-shaped skills profile featuring a
time dimension following this pattern: (i) Contextual level — Semi durable skills and knowledge; (i) Foundational level — durable skills and
knowledge; (iii) Specialist level — Perishable skills and knowledge. New insights on the nature of these knowledge workers are also
provided. This paper contributes to theory by bridging two interesting concepts: the traditional eclectic approach to knowledge workers
and the T-shaped skill profile. This research provides valuable insights to managers, supporting the development of effective policies and
structures to retain and motivate these specialized employees.

Keywords: Knowledge Workers; T-Shaped Skills Profile; Skill Depth; Skill Breadth.

1. Introduction

Understanding the competencies of workers in terms of breadth, depth and their potential for innovation has been an
ongoing problem in organizations (AlEssa and Durugbo, 2022; Birkinshaw et al, 2020). This is particularly the case for
knowledge workers (KWrs) who add significant value to organizations’ mission (Kaur, Gupa, Singh et al, 2019; Newell, 2015;
Drucker, 1959, 1999). Millar et al (2017) argue that leading KWrs requires different leadership structures recognizing that
these workers present different identities (Sveningson and Alvesson, 2003). Additionally, the level of knowledge depth (or
expertise) and knowledge breadth (or general business knowledge) vary among workers. Understanding this peculiarity is
conditional to organizational creativity (Mannucci and Yong, 2018) and thus innovation. As knowledge workers’ skills are
perishable (Arbesman, 2012), aligning these with corporate objectives calls for a strategic approach that harness the
potential of the workforce (Muzam, 2023). Echoing Peter Drucker’s (1959) prophetic statement which declares that leading
KWrs will be the greatest management challenge of the 21st century, Issahaka and Lines (2021) note that scant progress
has been made in addressing this issue. Instead, scholarly discourse has often consisted of normative and fragmented
propositions. A better understanding of these workers in terms of knowledge depth and knowledge breadth, and the
relevance of their skills along a time continuum, is a possible avenue that this study examines through the T-shaped skills
profile. The time dimension or skill perishability factor is paramount within the current economic landscape (Harris and
Spencer, 2019; Bansal, Reinecke, Suddaby et al, 2022).

Extant literature acknowledges the fuzzy character of the knowledge worker and the challenges in ‘defining it (Alvesson,
2001; Surawski, 2019). For example, Davenport (2005) conceptualizes the knowledge worker from an individual point of
view (e.g., having a high degree of education) while Surawski (2019) argues that KWrs are specialists that require trust to
achieve specific goals. Drucker (1994) is concerned by KWrs at work where they primarily use knowledge and information
to complete their tasks. Following a study on the nature of knowledge work, Pyoria (2005) concludes that the existing
literature lacks a satisfactory definition capable of encompassing all dimensions of knowledge work.

To address this issue recent studies have highlighted the potential a framework such as the T-shaped skills profile promises.
The T-shaped skills profile is a framework that supports a representation of individuals’ skills breadth and depth (Heikkinen,
2018; Saukkonen and Kreus, 2022). The horizontal bar to the T encompasses broad competencies that allow knowledge
workers to integrate knowledge across multiple domains. The vertical segment signifies depth in a specific domain or
expertise area. It represents specialized skills and knowledge that make workers specialists in their fields. Finally, a third
dimension is considered: time. This dimension is expressed by the skill durability model introduced by IBM and discusses
skills in terms of durability (Malik, 2020).

This paper aims to contribute to the discussion on knowledge workers management and leadership within an increasingly
complex work environment. More specifically, the focus is on KWrs" evolving skills, capabilities, want and needs. To gain
deeper insights on the unique attributes of these workers and their engagement with organizational requirements, T-
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shaped skills profile is implemented. This research seeks to examine how knowledge workers evolving organizational and
personal dimensions are understood through the T-shaped skills profile. The following three sub-research questions
facilitate the study:

1. How do knowledge workers engage with the organization they work for?
2. What are knowledge workers’ generic/durable capabilities and their contextual/semi-durable capabilities?
3. What are knowledge workers’ specialistic/perishable capabilities?

The following sections present a conceptual framework and summarize the research method. This is followed by a
discussion of the results, culminating in a final framework with corresponding explanations. The paper concludes with a
discussion and conclusion section.

2. Conceptual Framework

2.1 Knowledge Workers

Introduced in 1959 by Drucker, the concept of KWr remains highly relevant in today’s organizational landscape (e.g., Muzam,
2023; Issahaka and Lines, 2021). Although no consensus has been reached in literature regarding their definition, numerous
attempts have been made to delineate KWrs. Davenport (2005) challenged Drucker’s (1959) original definition, emphasizing
that KWrs’ work is characterized by “thinking for a living” rather than merely knowing more about their job compared to
other people in the organization. Kidd (1994) highlighted the non-routine nature of KWrs’ work, where they create their own
processes, necessitating experiential learning. More recently, Surawski (2019) refined the definition, portraying KWrs as
individual engaged in cognitive tasks demanding a broad knowledge base, complex problem-solving skills, and autonomy.
Surawski (2019) also echoes Drucker’s perspective, emphasizing the shift toward specialization, expertise, and the need for
novel management paradigms to enhance productivity. However, Waizenegger et al (2020) extended the term KWrs to
include remote workers leveraging information technology during the pandemic, aligning with Davenport’s (2005) view. This
juxtaposition of definitions has contributed to confusion in the field over the past two decades.

Drucker (1959) was among the pioneering management scholars to anticipate the rise of these forward-thinking specialists.
KWrs demand effective leadership while simultaneously navigating self-management. Subsequently, Davenport (2005)
acknowledged workers who consistently interact with knowledge within an environment profoundly impacted by the surge
in information technology. This scenario necessitates novel management approaches. In Drucker’s (1999) view, the term
KWr highlights the transition from traditional labor to intellectual work. He further emphasized the critical role of KWrs’
productivity in the global economy, already foreshadowing the contextual challenges organizations must address. An
empirical study conducted by Zhan et al (2013) describes these continually evolving circumstances surrounding KWrs,
circumstances driven by technological advancements and the necessity for their skill updates. Despite the numerous
scholarly contributions attempting to ‘define’ the KWrs’ context, both Py&ria (2005) and Surawski (2019) noted that there is
(still) a lack of a structured framework that fully encapsulates the roles and attributes of KWrs within changing economies.

2.2 The T-Shaped Skills Profile Development

Originally introduced by David Guest in 1991, the T-shaped skills profile was developed to address organizations’ need for
talented workers amidst the 1990s” economic and technological turmoil in the U.S. Prominent industry figures like Tim
Brown, Chief Executive Officer of IDEO, have endorsed this T-shaped skills profile, viewing it as essential for fostering
innovation and interdisciplinary collaboration (Hansen, 2011). The T-shaped skill sprofile is a framework or model that helps
delineate workers’ skills in term of expertise or knowledge depth and general knowledge or knowledge breadth. This
framework also gained popularity among scholars and is used to discuss the multidisciplinary nature of academic research
networks and their ‘T-shapedness’ (Turner et al, 2019). In his PhD dissertation, Heikkinen (2018) explored the concept of T-
shaped professionals to understand the knowledge Finnish students should acquire to remain relevant at work in the future.
His work highlighted the importance of equipping knowledge workers with the ability to navigate diverse contexts and
collaborate effectively across disciplines.

Despite the many promises the T-shaped skills profile holds, its descriptive and fragmented nature, coupled with a top-down
perspective, falls short of capturing the dynamics of the modern workplace (Heikkinen, 2018). The model oversimplifies the
multifaceted skills needed today and overlooks context as a crucial influence factor. In response, alternative solutions (i.e.,
different skill profile shapes) have been proposed (e.g., Elayan, Hayajneh, Abdellatif et al, 2022). The T-shaped skills profile
continues to be a focal point in discussions about professional competency, highlighting the importance of both deep
domain-specific expertise and broad interdisciplinary knowledge. Addressing these limitations, Saukkonen and Kreus (2023)
introduced the T2-model. This framework conceptualizes individuals as possessing depth in a specific domain (the vertical
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line of the T) complemented by breadth across various disciplines (the horizontal line). This horizontal dimension is vital for
fostering collaboration, cross-disciplinary understanding, and adaptability in dynamic work environments. Overall, the
framework shows that the ideal KWr shows an ability to integrate business expertise with technological skills, balancing both
technical and social components within a broader system (Figure 1)

WIDTH
GENERIC SUSTAINABILITY  GLOBAL CHANGE TECHNICAL FINANCIAL  QUALITY
CAPABILITIES AND ETHICS VIEW MANAGEMENT LITERACY LITERACY CONCEPT
CONTEXTUAL MARKETING
CAPABILITIES
(INDUSTRY- AND PROCESS
COMPANY -SPECIFIC)
MARKETING
AUTO-
MATION BASIC KNOWLEDGE
& SOCIAL
MEDIA ADVANCED KNOWLEDGE

MARKETING

EXPERT KNOWLEDGE

I 4-w°vmO

Figure 1: T2-shape skills profile for a digital marketing lead (From Saukkonen, and Kreus, 2022, p. 1039)

2.3 The Perishability Factor

Drucker (1999) emphasized the significance of continuous learning and teaching within one’s field of expertise as a key
contributor to a knowledge worker’s productivity. Considering evolving job market demands and the constant need for fresh
skills in the workplace, employees must continually enhance their capabilities (Muzam et al., 2023). Harris and Spencer (2019)
recognize the changing employment landscape and stress the need for employees to re-skill and develop. The authors added
that this situation has led companies to broaden and innovate their learning resources and modify their approaches to
workplace strategy. This prompted organizations to make the integration of new learning systems a rapidly expanding area
in Human Resources investment. In addition, humans can forget knowledge (Baddeley, 2013), tendency that becomes
problematic conspires with the increasing pace of change. This predicament forces an acknowledgement of the idea of ‘skill
perishability’ when attempting to visualize KWrs. The skill profile categorization proposed by IBM offers a clear framework
that aligns well with the T2-model developed by Saukkonen and Kreus (2022). Skill perishability also presents a fit with
Drucker (1985) who stated that what individuals have learned by age 21 will begin to become obsolete five to ten years later
and will have to be replaced or at least, refurbished by new learning, new skills, and new knowledge.

This study adopts the following approach conceptualized within the T2-model:

i Durable skills last for more than 7.5 years. This group of skills includes more foundational skills such as design
thinking, project management practices, effective communication, and leadership. These skills can be positioned
in the horizontal bar of the T shape.

ii. Semi-durable skills last between 2.5 to 7.5 years. This category often includes frameworks that form the base for
field-specific technologies, processes, and tools. These skills can be positioned in the horizontal bar, below the
top line of the T shape.

iii. Perishable skills last less than 2.5 years. These skills include specific technology skills frequently updated,
organization-specific policies, tools, and specialized processes. These skills can be positioned in the vertical bar
of the T shape.

3. Method

This study strives to understand KWrs’ lived experiences in working situations. These are viewed as dynamic, shaped
through interactions within their evolving professional environments. The subjective and context-dependent nature of
these experiences calls for qualitative research (Creswell and Creswell, 2023). A semi-structured interview was designed to
capture the nuanced and varied experiences of 10 KWrs based in The Netherlands, aged between 30 to 55 years old. The
respondents were identified within the researchers’ personal network. The interview guide structure was inspired from the
T2-model from Saukkonen and Kreus (2023). To facilitate the conversation and obtain rich data, interviewees were asked
to describe a positive experience in managing a project and a negative one. Following the description of the positive
project, the researchers stimulated a conversation around broad generic skills, contextual skills and expert skills, making
sure to cover all dimensions of the T2-model.
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Data analysis followed Brooks and King’s (2014) thematic analysis method, moving from an open, exploratory phase to
focused categories centered on the KWrs’ perspective, but within the categories of the T2-model Brooks and King’s (2014)
method supports the use of a preliminary framework to analyze the date. In this instance, the T2-model was used only
during the selective coding stage to develop the final template that encapsulates foundational, contextual and expert skills
respectively. Beyond Brook and King’s (2014) recommendation, researchers identified patterns in respondents’ responses
that supported the use of a framework such as the T2-model. In discussing their most rewarding career projects or periods,
respondents consistently shared the following insights. In the following order, respondents:

1. Perceived competence growth, fostered through collaborative knowledge/skill acquisition, which was crucial for
task performance.

2. Internalized corporate objectives aligned with their own values, morals, and ambitions.

Gained adequate autonomy over resources, authority, and strategic/tactical information over time.

4. Exhibited pride, commitment, and drive within a context of entrepreneurial management (as described by
Drucker in 1985).

5. Focused their tactical decisions on preserving value and future development, balancing innovation with risk
mitigation.

6. Engaged in in-situ development of essential expertise (referred to as “the T’s tip”) via experimentation and
collaboration.

7. Believed that management trust was rooted in the worker’s track record and their effective ability to create value.

w

These seven patterns reveal a tri-level framework, delineating an evolving profile and visual representation of the KWr.
This approach supports then the use of framework as a guiding structure for making sense of the data. In the final coding
stage, the identified codes were refined into major themes, providing contrasts with established academic models. The T2
model by Saukkonen and Kreus (2023) was employed to categorize the findings into foundational, contextual, and specialist
skill levels.

4. Results

The results of this study are provided hereafter, summarized in Figure 2. The elongation of the contextual level (the pointy
part of the figure) challenges the traditional proportions of the T2-model or the original T-shaped skills profile. This research
results propose a modified visualization as an inverted triangle, which more accurately represents the skill distribution and
acquisition in contemporary knowledge workers (Figure 2). The items of this figure are explained hereafter.
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Figure 2: Modified T-shaped skills as inverted triangle illustrating contemporary knowledge workers
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4.1 The Foundational Level

The Foundational Level (Durable Skills and Knowledge) encompasses a variety of essential and distinct skills and traits that
contribute to the economic relevance of KWrs within an organization. The different dimensions composing this level are
presented hereafter.

Communication and Convincing Skills: KWrs skillfully combine persuasive communication with their deep professional
expertise to drive progress in collaborative projects and initiatives. A cancer research laboratory specialist aptly likened the
process of seeking approval to “a bit like a game” —a strategic challenge to make it appealing to management. KWrs navigate
the delicate balance between substance and influence, ensuring that their ideas resonate and propel organizational success.

Proactive Collaboration: Respondents shared that active engagement and collaboration characterize their interactions. They
engage in a dynamic exchange of advice, embodying both learning and teaching principles, as emphasized by Drucker (1985;
1999). These KWrs adeptly navigate organizational hierarchies, leveraging informal networks, and harnessing the collective
strengths of diverse teams. Hence, KWrs thrive in an ecosystem of shared knowledge, where their interactions foster growth,
innovation, and collective success.

Concern for Optimizing Productivity and Quality. KWrs take proactive steps to enhance both their personal productivity and
the organizational output within their functional domain. This proactive behavior is triggered by a combination of sufficient
knowledge and genuine concern. Drucker (1959; 1999) and Kidd (1994) support this perspective, which diverges from
Davenport (2005). In essence, when KWrs possess the right knowledge and care deeply about their work, they become
catalysts for positive change, challenging the status quo and driving progress in their organizations.

Intrinsic motivation. In line with Drucker’s (1959; 1999) management theory lies a counterpoint to external management as
a mean of behavior control or motivation. The empirical evidence resonates with self-determination theory (Ryan and Deci,
2000), underscoring that autonomy, competence and relatedness are conditional to KWrs. It does not matter whether the
emphasis lies on group affiliation or individual self-actualization as mentioned by a defense infrastructure specialist.

Boundary-Crossing Competence: In line with Heikkinen (2018) and Saukkonen and Kreus (2022), results show that KWrs rely
on a unique capacity to bridge disciplinary and organizational divides, enabling seamless adaptation and knowledge
integration across diverse domains.

Commitment/Grit: KWrs exhibit grit. They proactively orchestrate their deep involvement and demonstrate a willingness to
endure discomfort in pursuit of their goals. Their unwavering dedication is evident through phrases like “have to,”
“committed,” “our motto,” and “stand for.”

Ability to compromise: KWrs exhibit a strategic behavior that prioritizes immediate tangible value, while intentionally
deferring uncertain aspects for future iterations. Rather than rigidly pursuing an “all or nothing” approach, KWrs strategically
balance short-term impact with long-term adaptability and growth.

Davenport’s (2005) emphasis on the analytical aspects of knowledge workers within a repetitive context differs significantly
from the findings, which underscore the importance of non-routine work and intrinsic motivation.

4.2 The Contextual Level

The Contextual Level (Semi-durable Skills and Knowledge) plays a pivotal role in KWrs’ productivity and innovation
capabilities intricately tied to specific organizational contexts. The different dimensions composing this level are presented
hereafter.

Knowledge Beyond Expertise: KWrs need to possess a nuanced understanding of adjacent fields to ensure high-quality and
effective service delivery. This multidisciplinary approach not only broadens their expertise but also enhances their capacity
to explore, analyze, and hypothesize. Importantly, this horizontal expansion of skills challenges the conventional T-shaped
model, emphasizing the value of a wider knowledge base. Within this multidimensional perspective, KWrs connect insights
across domains, fostering innovation, and breaking down silos within organizations.

Proven Track Record: Knowledge work inherently involves novelty, and some skills must be acquired on-the-fly. Whether
KWrs receive the necessary support and autonomy hinges on the established level of trust, which is influenced by their
demonstrated success and the promise of future reciprocity.

Personal Drive: A significant finding in this study is that the concept of drive resides within the contextual layer. It can be best
understood as an innate ability to stay motivated, which becomes evident when not hindered by context-dependent
organizational elements. This perspective aligns with Entrepreneurial Management, as defined by Drucker (1985), which
highlights the essential conditions for fostering innovation as positive and sustaining factors. Additionally, Herzberg's (1968)
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list of Hygiene factors in the Two-Factor theory outlines what must be in place within a work context to sustain an employee’s
drive. Furthermore, respondents explained that the emotional connection between work and the situation at hand is shaped
by a delicate interplay of pride and shame.

Managing emergent project Skills: Unlike traditional project management, where projects are meticulously planned and
executed, respondents had to face a different challenge: managing the emergence of projects. This aspect, although it may
appear to align with Davenport (2005), spotlights the non-routine nature of KWrs’ work. It is not about adhering to routine
project management protocols; rather, it is about cultivating innovation momentum and seizing opportunities as they arise.
Results show that KWrs thrive in the dynamic interplay of creativity, adaptability, and forward-thinking.

Knowledge of Knowledge Networks: KWrs leverage networks for productivity, placing tacit knowledge and interpersonal
connections above rigid formal organizational structures. This underscores the significance of informal relationships and
personal initiative in navigating complex organizations. As an Information and Technology architect puts it, success often
hinges on “knowing the right people who do know.”

4.3 The Specialist Level

The Specialist Level, symbolized by the vertical bar of the T-shaped skills profile, centers on the most perishable and defining
aspect of a KWrs' profile: specialist skills and knowledge. As Drucker (1999) described, KWrs are experts in their respective
fields, inherently making them specialists. Their specialized expertise is pivotal for high-value productivity within
organizations. The following codes emerged from the study.

Analytical Capability: Consistently, respondents exhibit robust analytical skills within their specialized domains. These skills
are essential for comprehending complex challenges and driving continuous improvement in respondents’ specific work
areas.

Learning Cycle: Respondents explained that they manage their own dynamic learning cycle, leveraging their network for
knowledge assimilation, setting up experiments, and actively seeking feedback. This process emphasizes Drucker’s (1999)
view on the necessity of continuous learning and teaching in knowledge work.

Creation of Business Functionality: Respondents play an ever-expanding role in innovating and enhancing corporate value
propositions. They frequently lead the charge in creating new services or improving existing ones. When the complexity of a
business function surpasses a certain threshold, optimization becomes achievable primarily through the expertise and
insights of KWrs. Their ability to navigate intricate challenges and drive strategic improvements is pivotal for organizational
success.

Specific / Unique Technical Knowledge: Contrary to the conventional understanding of specialization (Heikkinen, 2018), our
findings reveal that respondents often combine multiple skills to create unique value. This creatively combined expertise
poses staffing challenges and underscores the nuanced nature of respondent’s specialization. This is the case both for a deep
expertise in a single niche and a blend of skills that create unique capabilities driving business innovation.

5. Discussion and Conclusion

This study attempts to shed more light on the opaque concept of KWrs using a T-shaped skills profile. The ambiguity
surrounding the broad use of the KWr label within the working environment has hindered progress in research in this field.
After Davenport’s (2005) seminal publication, subsequent research has often resorted to short-lived lists and descriptions of
niche situations (e.g., Surawski, 2019). This research shows for the first time a structured and holistic vision through the T-
shaped skill profile that makes a KWr a special type of employee.

Data underscores the value of boundary crossing skills (Hansen, 2011) but finds that these and their adjacent skills go dormant
without the drive to apply them. While Heikkinen (2018) focuses on educating students about boundary crossing, this study
delves deeper in this phenomenon and explores the contextual requirements for effective utilization of skills. The impact of
organizational context on KWrs is transformative. The T-shaped skill profile has evolved into an inverted triangle (Figure 2).
Contrary to the belief that specialization equates to expertise in a single niche, our study reveals that unique value often
arises from a combination of skills as suggested by Saukkonen and Kreus (2022). Interviewees, while not top experts in any
single skill, occupy their own crossroads, deriving value from the intersection of multiple abilities. Their unique value was
derived from an intersection of several skills, of which the core to their discipline took centerstage.

A second original finding is that this study delves into the intricate components of specialist-level expertise or skill depth
identified in the data as analytical capability, specific technical knowledge, and self-management of their learning cycle,
oriented towards the creation of new business functionality. Moreover, the dynamic underpinning how these skills become
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relevant or qualify a worker as a knowledge worker, is revealed. The most valuable, specialized, and perishable skillset—the
one forming the tip of the inverted triangle—is cultivated during KWrs’ quests. Skills from adjacent disciplines are not merely
accessed indirectly but are actively assimilated to a significant extent. The learning cycle of a KWr seems to move their skills
and knowledge set laterally as well, it is not restricted to vertical motion. A significant finding highlights that KWrs undertake
a quest, actively seeking to broaden their knowledge beyond existing boundaries. This insight aligns with Kidd’s (1994)
perspective on non-routine, analytical knowledge work. Similarly, Drucker’s approach emphasizes that KWrs possess deeper
job-related expertise compared to others in the organization. As a result, the KWr label specifically pertains to those actively
involved in knowledge work as described in this study. Moreover, it is important to observe that KWrs do not proactively
engage with their organizations unless the fundamental conditions that stimulate motivation (or drive), are present. It is
essential for employees within a business function to be empowered to communicate, collaborate, and contribute to the
corporate strategy. However, the responsibility ultimately lies with the KWrs to surpass this baseline by fostering innovation
and optimization. Indeed, data shows that leader’s micromanagement is counterproductive. This study presents two main
limitations. (i) Data is extracted from a small number of respondents (n=10) (ii) solely based in The Netherlands. Further
research should be conducted in different settings and with a greater number of respondents. Research can also focus in turn
on different dimensions of the framework and identify, for example, what should foundational skills composed of.
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