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Dear ‘e-mentor’ readers,

I am delighted to present the latest collection of papers, which continues to
reflect the redefined scope of ‘e-mentor’: higher education in management and eco-
nomics, together with emerging trends shaping contemporary organisations.

The section dedicated to trends in education brings together three comple-
mentary perspectives on teaching and learning. The first article examines how
generative Al is transforming business process controlling education by replacing
manual process modelling with Al-supported model generation and enabling
broader process analysis. The second compares students’ perceptions of Al-gen-
erated and human-created content, focusing on clarity and credibility. The third
explores communities of practice at the Maria Grzegorzewska University, offering
insights into the perspectives of academic teachers and trainers.

The trends in management section presents five studies addressing contemporary organisational and eco-
nomic challenges. The contributions examine the role of workplace design in enhancing workforce productivity,
the relationship between economic freedom, entrepreneurial innovation and business growth, and organisa-
tional approaches to measuring knowledge sharing. The section also explores the retention of Generation Z
employees through the interplay of organisational virtuousness, work-life balance and psychological capital,
and concludes with an analysis of Al transformation in Polish organisations, highlighting the gap between
individual adoption and organisational maturity.

We encourage members of our academic community to contribute to ‘e-mentor’ not only as authors but also
as reviewers. Our editorial strategy is built on close collaboration with committed and experienced reviewers
whose constructive feedback plays an important role in helping authors develop their manuscripts. Our goal is
to further strengthen ‘e-mentor’ as a forum for the presentation and discussion of research and ideas related
to teaching and learning in higher education in the fields of management and economics. We aim to provide
a platform for the exchange of knowledge and insights on the use of technology in education, including e-learn-
ing, teaching and learning methods, the assessment of learning outcomes, and the integration of emerging
trends in management and economics into higher education.

Moreover, following the successful completion in October 2024 of the project financed by the Polish Min-
istry of Science and Higher Education (RCN/SP/0361/2021/1), we continue to expand our collaboration with
organisers of academic events in support of the journal’s internationalisation. More information about these
conferences is available in the ‘We recommend’ section.

‘E-mentor’ is an open-access journal available free of charge, both online and in printed form. All scientific
papers are peer-reviewed and we provide free proofreading of papers accepted for publication. Every article
gets an individual DOI registered in Crossref, and the journal is indexed in several global databases, includ-
ing Web of Science ESCI and EBSCO. There is no publishing fee for the authors. Further details are available
online at http://www.e-mentor.edu.pl/eng/page/8/Info_for Authors. Should you have any questions concerning
publications in “e-mentor”, please contact the editorial team at redakcja@e-mentor.edu.pl.

Matgorzata Marchewka
Editor
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Janusz
Nesterak

Przemystaw
Radziszewski

Transformation of Business Process
Controlling Education in the Era

of Generative Artificial Intelligence:
From Technical Modelling to Critical
Data Analysis

Abstract

This article presents a modification of a long-standing curriculum in business process
controlling, delivered at the Krakow University of Economics, developed in response to the
growing importance of Generative Artificial Intelligence (GAI) tools. Drawing on a review
of the literature concerning the scale and consequences of students’ use of GAl in higher
education, the authors discuss the original course programme implemented in 2018 as well
as the changes introduced in 2025. The most important modification consisted in replacing
the manual modelling of processes in BPMN 2.0 notation with the automatic generation
of models using GAI tools. The educational intervention demonstrated that integrating
these tools shortens task completion time, enables students to analyse a larger number of
scenarios, and increases students’ awareness of the importance of input data quality. The
article also outlines directions for the further development of the course, encompassing
the use of GAI at every stage of the work, from data acquisition, through process analy-
sis and simulation, to the creation of interactive controlling reports. The authors argue
that the conscious and proactive incorporation of GAI tools into academic programmes
can constitute an appropriate response by higher education institutions to the dynamic
technological changes taking place in the contemporary business environment.

Keywords: generative artificial intelligence, process controlling, management controlling,
BPMN 2.0, educational programme, higher education, process management, academic
teaching, process modelling, educational innovations

Introduction

The emergence in recent years of the tools referred to as Generative Artificial Intel-
ligence (GAI) has brought about significant changes in many areas of social and economic
life. The impact of these technologies is particularly visible in both enterprise operations
and the education sector, including higher education. The rapid development of GAI
tools and their widespread availability have led students to use them in their everyday
academic work on an unprecedented scale.

In the academic community, this phenomenon was initially perceived above all as
a potential threat to the teaching process and to the integrity of assessing learning
outcomes. In response to these challenges, numerous studies focused on identifying the
scale of students’ use of GAI and the consequences arising from it. Research conducted
at Chinese universities (Guo et al., 2025) showed that, in 2023-2024, more than 60%
of students used GAI tools in their learning. In turn, analyses carried out in Ukraine
and Lithuania (Prohorovs et al., 2026) confirmed a comparable level of use of these
technologies, while also pointing to students’ reluctance to disclose their use of GAIl to
instructors. Studies conducted in the Italian academic environment (Stohr et al., 2024)
broadened this issue by identifying differences in the way GAl is used, resulting, among
other things, from respondents’ demographic characteristics, including gender.
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Subsequent research began to focus not only on
the scale of GAI use but also on its impact on learn-
ing outcomes and academic performance (Pallant et
al., 2026). Emphasis was also placed on the need to
redefine existing teaching methods and to redesign
some of the tasks performed by students which, in
the face of GAI development, proved too formulaic
and susceptible to full automation (Lindell & Stéhr,
2025).

As aresult, there is an increasingly frequent call for
the conscious, controlled and active incorporation of
GAl tools into the teaching process as part of prepar-
ing students to function in the contemporary business
environment (Ma et al., 2025). The technology offers
many new possibilities for shaping new curricula, but
it can also be a source of numerous risks, including the
possibility of presenting false content and introducing
it into teaching programmes.

It is therefore postulated that the use of GAI in
higher education should be governed by clear ethi-
cal, pedagogical, and assessment-related guidelines
(Kumar et al., 2024; Xia et al., 2024).

Recent systematic reviews indicate that higher edu-
cation institutions increasingly redesign curricula to
integrate generative Al not only as an object of study
but also as a tool supporting learning activities and
competency development (Batista et al., 2024; Belkina
et al., 2025; Ogunleye et al., 2024). Furthermore, the
integration of GAI into higher education is increas-
ingly associated with the need to develop Al literacy
competencies, including the ability to critically evalu-
ate Al-generated outputs, understand the limitations
of Al systems, and use Al responsibly in educational
and professional contexts (Caspari-Sadeghi, 2026).
These developments are accompanied by broader
curriculum reforms that shift educational objectives
from procedural task execution towards analytical,
evaluative, and problem-solving competencies that are
difficult to automate (Ma et al., 2025). Consequently,
the role of academic education is gradually evolv-
ing from teaching students how to perform specific
technical tasks towards preparing them to critically
supervise, interpret, and validate the results gener-
ated by artificial intelligence systems. Similar trends
have been identified in recent reviews of Al-sup-
ported education, which emphasise the transition
from traditional task execution towards higher-order
cognitive and evaluative competencies (Bouguettaya
et al., 2025; Deroncele-Acosta et al., 2025; Salhab &
Aboushi, 2025).

The authors of this article faced a similar challenge,
having taught classes in business process controlling
for many years at the Krakow University of Econom-
ics. The previous course model, based, among other
things, on the manual modelling of business proc-
esses in BPMN 2.0 notation, required adaptation to
new technological realities and to students’ changing
competencies.

The aim of the article is to demonstrate the benefits
that a long-standing and proven curriculum can derive
from the introduction of evolutionary, controlled

changes, specifically, the incorporation of GAl as a tool
supporting the execution of selected tasks without
compromising the curriculum’s established didactic
objectives. Adopting a quantitative, exploratory ap-
proach based on task-completion time measurements
collected against a multi-year historical baseline, the
study addresses the following research questions:
(RQ1) To what extent does the use of GAl tools reduce
the time required to build a business process model
on the basis of process-analysis data, compared to the
manual modelling applied consistently in the 2018—
2024 editions of the course? (RQ2) To what extent
does GAI similarly reduce the time required to build
a model of an improved (optimised) process? (RQ3)
How do students allocate the time saved through
GAl-supported modelling, and does this reallocation
support the deeper analytical engagement, such as
testing multiple process scenarios, that constitutes
a core didactic objective of the programme?

Assumptions and Structure of the Traditional
Curriculum (2018-2024)

The authors developed and implemented a curricu-
lum aimed at equipping students of the Accounting
and Controlling field of study, controlling specialisa-
tion, with competencies related to the practical use
of controlling in process management. With minor
modifications, this programme was delivered at the
Krakow University of Economics for eight years, until
2024. During the period under analysis, the changes
introduced were primarily technical in nature and
served to streamline students’ work while carrying
out projects.

The structure of the curriculum is presented as
a diagram in Figure 1.

The training programme comprised eight stages,
integrating a variety of teaching methods such as
lectures, practical exercises and team projects car-
ried out by students. The overarching aim of both the
programme as a whole and its individual stages was
to convey to participants concise, practical knowledge
concerning management controlling and the process
management that supports it. An important assump-
tion of the programme was also the development of
competencies related to the use of selected methods
and tools serving to implement the process approach
in organisations. In addition, the programme aimed
to familiarise participants with the possibilities of us-
ing commercial IT tools that support the design and
implementation of the process management concept
in management controlling.

The first stage was delivered as a lecture devoted
to the definitions of business processes and to the
fundamental issues related to process management
and management controlling. During the lecture,
key concepts concerning business processes were
discussed, including the process life cycle, process
resources and business objectives. Participants were
introduced to the typology of business processes and
to their significance for the functioning of an enter-
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prise. The main principles of process management
were then presented, encompassing the identification,
documentation, analysis, monitoring and optimisation
of processes. Selected concepts and methods sup-
porting process improvement, such as BPM (Business
Process Management), Lean Management and Six
Sigma, were also discussed. Attention was paid to the
importance of the process approach for increasing the
efficiency and flexibility of organisations operating in
a dynamically changing business environment.

The remainder of the lecture focused on the role
of management controlling as an integral element of
process management. It presented how controlling
supports managerial decision-making by providing
up-to-date information on the efficiency of the proc-
esses being carried out. The basic controlling tools
were discussed, including budgeting, cost analysis,
management accounting and KPIs (Key Performance
Indicators). The theoretical part was complemented
by case studies presenting practical applications of
controlling in various sectors of the economy. The
interactive format of the classes, comprising discus-
sions and case analysis, fostered active engagement
and a deeper understanding of the issues discussed.

The second stage was a lecture and focused on
the practical application of business analysis methods
used to identify and describe the course of business
processes. In the original version of the course, its
aim was to provide participants with knowledge
of the principles of conducting interviews within
business analysis. In the modified version of the pro-
gramme, this stage was extended to include the use
of a dedicated questionnaire form supporting and
structuring the process of conducting interviews with
respondents describing the course of the processes
being analysed.

The third stage comprised practical exercises
consisting in describing the process under study by
means of an interview supported by a specially pre-
pared research form. The form made it possible to
gather information about the course of the process
systematically and to record the interviewer’s obser-
vations relating to its individual elements. As part
of the exercises, participants conducted interviews
with people involved in carrying out the business
processes being analysed in the organisations under
study. This made it possible to obtain detailed infor-
mation on the structure of the processes, the way they
function, and potential problems and areas requiring
improvement. These exercises allowed the practical
application of the research methods learned earlier
and the development of analytical and communication
competencies.

The fourth stage comprised a lecture combined
with practical exercises concerning the use of BPMN
2.0 notation and the IBM Blueworks Live tool for
modelling business processes. The theoretical part
presented the basic elements of BPMN 2.0 notation,
such as events, activities, gateways and process flows.
The practical aspects of using the IBM Blueworks Live
platform to create business process models were then

discussed. Participants had the opportunity to model
selected processes on their own, which allowed for
the practical application of the knowledge acquired.
The exercises also included analysing the models
developed, identifying potential improvements and
optimising business processes.

The fifth stage was practical in nature and focused
on the independent creation of graphical models of
the business processes under analysis. Participants
used the modelling methods and tools learned earlier
to develop models relating to real business cases.
The exercises included not only creating process dia-
grams but also identifying bottlenecks, analysing or-
ganisational problems and formulating improvement
proposals. An important element of this stage was
teamwork, which fostered the exchange of experience
and a multifaceted analysis of the problems under
study. The instructors acted as moderators supporting
participants in solving more complex issues.

The sixth stage was delivered as a lecture with ele-
ments of practical exercises. Its aim was to provide
participants with knowledge of the application of
controlling mechanisms in relation to specific business
processes. The classes covered both methods of defin-
ing process performance indicators and the practical
use of IT tools for creating controlling reports, such
as IBM Cognos Analytics. In the practical part, partici-
pants developed KPIs and learned to interpret them
in the context of achieving organisational objectives.
In addition, the possibilities of using IBM Cognos
Analytics to create reports and analyses supporting
the process of managerial decision-making were
presented. These classes developed both analytical
competencies and the technical skills related to the
use of controlling tools.

The seventh stage comprised project exercises
that resulted in the preparation of reports present-
ing the course of the processes under analysis from
a controlling perspective. Participants used IT tools,
including IBM Cognos Analytics, to create analyses
incorporating key process performance indicators.
These exercises helped participants develop skills in
interpreting data and formulating recommendations
to improve the processes under analysis. The results
of the work were then presented and discussed in
the group forum, which fostered the exchange of
experience and a critical evaluation of the proposed
solutions.

The eighth stage was delivered as exercises aimed
at developing the ability to identify and formulate
proposals for improving the business processes under
analysis. Participants worked on real case studies,
which allowed for the practical application of the
knowledge and competencies acquired. During the
classes, areas requiring improvement were identi-
fied, and proposals for improvement measures were
developed, together with possible strategies for their
implementation.

Summarising the teaching and research process
presented, it should be emphasised that, despite the
multifaceted nature of the activities carried out, the
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main aim of the programme remained unchanged. It
focused on analysing the relationship between the
quality and maturity of process management in an
organisation and the effectiveness of management
control. An important factor affecting the efficiency
of process management remains the way it is imple-
mented in the enterprise. The choice of an appropri-
ate method for implementing the process approach
therefore constitutes one of the key challenges facing
the management of contemporary organisations.

Rationale and Concept for Integrating GAl
Tools into the Course

The curriculum described above was intended to
introduce controlling students to issues related to
process management and the practical use of control-
ling tools. The rapid development and growing popu-
larity of Generative Artificial Intelligence (GAI) tools,
however, created new challenges that prompted the
programme’s authors to substantially redesign both
the structure of the course and the rules governing
students’ project work.

The widespread use of GAI tools by students has
become one of the most significant challenges facing
contemporary higher education. The ability to gener-
ate texts, analyses or solutions to tasks automatically
has been recognised as a factor undermining the ef-
fectiveness of traditional teaching methods and ways
of verifying learning outcomes. In many academic
disciplines, the development of GAl is perceived above
all as a threat to existing educational models. In the
case of the management sciences, and particularly
controlling and process management, it nevertheless
seems more justified to treat these technologies as
a natural element of the contemporary work environ-
ment that should be considered in the educational
process. The incorporation of GAI into curricula should
be seen not as a sign of the weakening of the role of
higher education, but as an expression of its capacity
to adapt to the technological changes taking place in
the business environment. The growing presence of
GAl tools in enterprises indicates that solutions of this
kind will, in the future, be a standard workplace tool.
For this reason, the authors decided to modify the
course programme to consider both the possibilities
and the potential benefits arising from the use of GAI.
It should, of course, be noted that other approaches to
modifying curricula, prompted by the widespread use
of GAl tools by students, are being pursued in parallel.
An example is research focusing on methods (Khlaif et
al., 2025) of assessing students’ work that consider the
possibility of task results being co-created with GAL.

The process of designing the changes began with
an analysis of the individual stages of the programme
in terms of their labour-intensiveness and the substan-
tive value they brought to the projects carried out.
The analysis showed that the most time-consuming
stage is the analysis of the business process and the
acquisition of information about its course. At the
same time, this stage proved crucial for the quality

of the whole project, since the reliability of the data
gathered determines the correctness of subsequent
analyses and studies. The next stage, consisting in
modelling the process in BPMN 2.0 notation, also re-
quired considerable effort, yet the value of the result
remained disproportionate to the time devoted to
creating process models manually. For this reason, this
area was chosen as the starting point for implementing
GAl-based solutions.

The development of tools supporting the automatic
generation of BPMN 2.0 models based on business
process descriptions made it possible to partially
automate this stage of project work. In recent years,
many solutions have emerged that enable process
models to be created from unstructured textual data,
and the quality of the generated models has reached
a level that allows them to be used in practice in the
teaching process. An analysis of the relationship be-
tween the time needed to develop a model manually
and the possibility of obtaining a comparable result
using GAI clearly justified modifying this element of
the programme.

Consequently, the authors decided to incorporate
GAl tools into the programme, enabling the automatic
generation of process models based on materials pre-
pared during the analysis of the process under study.
This decision stemmed from both organisational and
pedagogical considerations. The use of GAI made it
possible to significantly reduce the time devoted to
the technical modelling of processes, while also ena-
bling students to acquire new competencies related
to the practical use of artificial intelligence tools in
carrying out analytical tasks.

An important effect of the changes introduced was
also drawing students’ attention to the importance of
input data quality in projects related to the analysis
and improvement of business processes. The use of
GAl allowed course participants to observe the direct
relationship between the quality of the prepared
process description and the quality of the generated
BPMN model. Students were able to experiment on
their own with modifying process descriptions and
to analyse the impact of these changes on the result
generated by the GAI tools. As a result, the teaching
process was extended not only by an element of work
automation but also by practical experience related
to assessing data quality and critically analysing the
results generated by artificial intelligence.

Implementation Process and Educational
Outcomes of Generative Artificial Intelligence

The Impact of Generative Al on the Efficiency
of Business Process Modelling in BPMN Notation
Business process modelling in BPMN notation is
a key component of education in process analysis,
automation, and organisational improvement design.
The traditional approach to teaching BPMN focuses
on manual diagram creation, which is time-consuming
and cognitively demanding, especially for beginners.
In recent years, tools based on Generative Al (GAI) have
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emerged, enabling automatic generation of models
from textual descriptions. The introduction of such
tools can significantly change how process analysts
work and how academic instruction is structured.

The study was conducted with 42 students who
performed a process modelling task both in the
traditional format and using a GAl-based tool (lucid.
app). The results were compared with historical data
from 2018-2025, covering 50 to 100 students per
year. Each student worked on an identical process
description, allowing direct comparison of efficiency
between the two approaches. In both cases, the
instructor measured the time required to complete
the task, using the point at which more than 50% of
students had completed their model as the comple-
tion criterion. Additionally, the quality of final projects
was assessed, including AS-IS and TO-BE models,
identification of weaknesses, recommendations for
improvement, automation level, metrics, and cost-
benefit analysis. The average project grade was 4.3
on a scale from 2 to 5.

Research Design and Case Description

The study was designed as a case study of a ped-
agogical intervention implemented within a long-
standing business process controlling curriculum. The
analysis adopted a comparative and exploratory ap-
proach based on task-completion time measurements
and historical benchmark data collected from previous
editions of the course. Students first completed the
task in the traditional format and then, after a short
break, performed the same task using the GAI tool.

Table 1
Project Evaluation Criteria (100 points)

This approach allowed the researchers to isolate
the effect of technology while maintaining constant
conditions: the same process description, instructor,
and student group.

Project evaluation was based on nine criteria cover-
ing both technical correctness of BPMN models and
the quality of process analysis. Table 1 below presents
the full set of criteria.

Experiment Resulis

The most striking effect of using GAI was the
dramatic reduction in task completion time. In the
traditional version, students needed between 55 and
75 minutes to complete a basic BPMN model. In the
GAl-assisted experiment, the same task took only
8 minutes. This represents a reduction of over 80%,
constituting a breakthrough improvement in effi-
ciency. Table 2 summarises the results.

Table 2

Average Task Completion Time
Student Group Complate the Task
Students 2018-2025 55-75 min
Students 2026 (traditional version) 55-65 min
Students 2026 (GAI version) 8 min

The reduction in time did not result from task
simplification — students worked on the same process
description, and the completion criterion remained

No. Criterion M.ax. What to look at when assessing
points

1 Process scope and 10 Clearly defined trigger, outcome, process boundaries, participants and their

description (AS-IS) roles; no blurring of scope; a quantitative description of the current state.

. Correct notation (pools/lanes, start/end events, gateways, flows), completeness
2 |AS-IS model in BPMN 15 of paths, readability, and consistency with the textual description.
3 | Diagnosis of weaknesses 15 Specificity and connection to the.process (not ggneralltles), identifying causes
rather than only symptoms, and linkage to metrics.

4 Recommendations / 10 Whether each change addresses an identified weakness; feasibility;

proposed changes no technology for technology’s sake.
5 | TO-BE model in BPMN 15 Correct notation, consistency with AS-IS, correct representation

of automation (system vs. manual tasks), and a new system/ERP lane.

Level of automation and

maturity logic
ylog on manual work.

Justification of the AS-IS -> TO-BE transition; an appropriate choice
of technology (OCR, KSeF, workflow, ERP integration); removing dependence

Measurability, relevance to the process objectives, preferably with a baseline

7 |Metrics / KPIs 10
and a target value.
3 | Cost-benefit analvsis 3 An attempt at quantification, realism, stated sources/assumptions, consideration
Y of the scale of the organisation, and inclusion of benefits/ROI.
9 Quality of presentation, 7 A logical narrative, linguistic correctness, slide readability, and the visual
structure and language quality of the diagrams.
Total 100
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unchanged. The difference stems solely from the use
of GAI technology.

Results Analysis

The introduction of GAI changed the structure of
students’ work. In the traditional format, much of the
time was spent manually drawing BPMN elements,
ensuring notation correctness, and fixing technical
errors. In the GAI format, students could focus on
process analysis: diagnosing weaknesses, designing
improvements, defining automation logic, setting
KPIs, and conducting cost-benefit analysis. This shift
moves the educational focus from manual tasks to
analytical reasoning, fostering the development of
skills essential in business practice.

Despite the drastic reduction in time, the quality
of final projects remained high. The average grade of
4.3/5 indicates that students not only completed the
task faster but also delivered projects of high analyti-
cal value. GAI tools support BPMN notation accuracy,
eliminating common beginner errors such as missing
flows, incorrect gateways, or inconsistencies between
the model and textual description.

Discussion

Integrating GAI into BPMN education enables
shorter exercises, more iterations, and work on more
complex processes. Students are more engaged, as
removing manual work increases satisfaction and mo-
tivation. The technology promotes the development
of analytical, technological, and design competencies
that are crucial for process analysts.

The study has certain limitations: it involved
a single group of students and one type of process.
Future research should expand the experiment to
include different process types, various GAl tools, and
long-term analysis of skill development.

Educational Implications of the Empirical Findings

The experiment clearly demonstrates that using
Generative Al in business process modelling signifi-
cantly increases student efficiency, reduces task com-
pletion time by over 80%, and maintains high-quality
results. The technology shifts the educational focus
from manual modelling to analytical thinking, leading
to deeper process understanding and more mature
improvement proposals. GAl is a valuable educational
and practical tool that can transform how process
analysis is taught and performed.

Directions for the Evolution of the Curriculum
in the Context of Al Technology Development

The results achieved during classes conducted
according to the modified version of the curriculum
confirmed the validity of the decision to incorporate
GAlI tools into the stage of creating process models
in BPMN 2.0 notation. At the same time, the results
obtained by students while carrying out projects be-
came the basis for developing further directions for
the programme’s development.

Proposals were prepared for further modifications
envisaging the extension of the use of GAI tools and of
algorithms co-created by students to further areas of
process analysis. The planned changes include, among
other things, the use of GAI to analyse data describing
business processes, identify potential improvements,
design organisational changes, and support the crea-
tion of controlling mechanisms. A further area envis-
aged for integration with GAI tools is the simulation
of the course of the designed business processes.

From the perspective of students in fields related
to controlling and business analysis, the possibility of
broadening their competencies in process manage-
ment and process life-cycle management is of con-
siderable practical importance. Traditional curricula,
which require the simultaneous mastery of numerous
IT tools and analytical techniques, considerably limit
the time that can be devoted to developing skills re-
lated to interpreting results, designing improvements
or formulating managerial recommendations.

The conscious use of GAI tools makes it possible to
manage more effectively the time devoted to carrying
out the individual stages of the course. Thanks to the
automation of selected technical activities, students
can analyse a larger number of process variants in
a shorter time and test different organisational sce-
narios. This changes the way educational objectives
are defined in the curricula being designed. The use
of GAl makes it possible to focus the teaching process
not only on acquiring technical skills but, above all, on
developing analytical competencies, critical thinking
and the ability to design solutions corresponding to
real organisational problems.

The ability to quickly generate and analyse multiple
process variants means that students gain consider-
ably more practical experience in a relatively short
time. In this situation, the role of the academic
teacher partly changes and increasingly focuses on
supporting students in the conscious, critical and
responsible use of the knowledge obtained through
GAI tools and the experience gained while carrying
out teaching projects.

Comparative Analysis of the Training
Programme’s Development Stages

The data presented in Table 3 set out the successive
stages in the development of the curriculum, consid-
ering the gradual broadening of the scope of use of
Generative Artificial Intelligence tools. The first phase
of modifying the programme covered two stages of
the course, in which traditional, manual process mod-
elling was replaced by GAl-based solutions. In the next
phase, a considerably broader deployment of artificial
intelligence tools is planned, encompassing practically
all stages of the programme delivered.

Ultimately, each stage of the course is to be sup-
ported by GAl-based solutions, beginning with the
phase of acquiring information about the course of
the business process under analysis. In addition to the
widely available functions offered by GAI tools, such
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Table 3

Stages of the Programme Delivered in Classes Devoted to Business Process Controlling

Stage Original programme Programme modification Programme modification
8 ginalprog 1(2026) Il - plan (2027)
Stage | Training in process management
Stage 11 Training in conducting interviews
i . Conducting interviews using audio
Interviews with process - .o
recorders, with transcription
Stage IlI stakeholders supported by a form No change ! . .
. to text. Using video analysis to
in MS Word ;
document production processes.
Stage IV Training in business process modelling
Creating process models in the Automatic generation of BPMN No change relative to the modified
Stage V Blueworkslive.com tool models using GAI based on rogramme
’ documentation collected in Stage Il prog
Stage VI Training in creating indicators and dashboards
Creating a dashboard and analyses Creating dashboards and analysing
Stage VIl in a BI tool (Cognos/Watson) No change processes using GAI
e Simulating the flow of the
Identifying process weaknesses P . .
: . Identifying process weaknesses designed processes using GAI
Stage VIII | and proposing changes to improve . . . . .
. and proposing changes using GAl | Preparation of interactive reports
efficiency .
using GAI
as the automatic transcription of audio recordings or Conclusions

the generation of process models from unstructured
textual descriptions, the authors plan to draw on
experience from earlier research (Monzon & Hays,
2025). This concerned, among other things, the use
of artificial intelligence tools to analyse video record-
ings of processes carried out at traditional production
workstations.

The stage of data analysis and of developing rec-
ommendations for improving business processes will
also be modified (Xia et al., 2024). The main aim of
the planned changes is to enable students to analyse
multiple alternative scenarios for redesigning and
optimising processes. In the previous version of the
programme, due to time constraints and the need to
enter changes into process models manually, students
were able to develop only a single improvement
variant. The use of GAI tools will make it possible to
significantly broaden the range of scenarios analysed
and to increase the scope for experimenting with
different process configurations.

The most significant changes, however, are
planned for the final stage of the curriculum. Thanks
to the integration of GAI tools, students will be able
not only to create controlling reports but also to
develop them based on the results of business proc-
ess simulations (Francis et al., 2025). The inclusion
of simulation models supported by GAI will make
it possible to extend the programme to include an
analysis of the effects of the proposed organisational
changes and an assessment of their impact on proc-
ess efficiency. Such an approach will allow course
participants to gain experience that closely resembles
real-world process design and improvement in busi-
ness organisations.

Modifications to a long-standing curriculum, de-
livered both in academic studies and in the form of
business training, constitute an attempt to flexibly
adapt education to the technological changes taking
place in the contemporary economic environment.
The main impulse for redesigning this course was
the spread of generative artificial intelligence tools
and their increasingly strong position in everyday
professional practice. The emergence of these tech-
nologies initially provoked considerable variation in
attitudes: the business world quickly saw in them an
opportunity to automate routine tasks and streamline
decision-making processes, whereas in higher educa-
tion concerns arose about the integrity of traditional
forms of verifying learning outcomes. The experience
described in the article suggests, however, that the
appropriate response of universities is the conscious
incorporation of GAl solutions into study programmes,
rather than perceiving them solely in terms of a threat.
This integration makes it possible to clearly shift the
focus of education — from time-consuming, repeti-
tive technical activities towards the development of
analytical skills, critical thinking and the independent
design of improvements.

In an educational process shaped in this way,
the role of the student evolves: students cease to
be merely executors of repetitive tasks and become
people who critically verify and evaluate the results
of artificial intelligence. Although automation relieves
course participants of the burden of drawing diagrams
manually, theoretical knowledge of BPMN 2.0 notation
by no means loses its importance. Its purpose changes,
however, since it becomes the basis for assessing the
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correctness of models generated by artificial intel-
ligence, which is crucial given the risk of errors or
inaccuracies in automatically created diagrams. The
significant reduction in the time devoted to technical
modelling made it possible to save time that students
could devote to a more thorough analysis of bot-
tlenecks and to the search for creative optimisation
solutions. This redesign redefines the educational
objectives, linking the academic experience with the
ability to solve real, complex organisational problems
rather than with mere proficiency in operating soft-
ware. Consequently, the role of the academic teacher
evolves from that of a traditional lecturer to that of
a mentor supporting students in the responsible and
critical use of the resources provided by technology.

The findings suggest that the educational value of
GAl lies not only in process automation and efficiency
gains but also in supporting the development of Al
literacy competencies. In the redesigned curriculum,
students are required to critically evaluate Al-gener-
ated process models, identify inconsistencies, verify
compliance with BPMN standards, and assess the
relationship between input data quality and model
outputs. As aresult, the educational focus shifts from
technical model construction towards the develop-
ment of analytical judgement, critical thinking, and
responsible interaction with Al systems. This obser-
vation is consistent with recent studies emphasising
Al literacy and the critical evaluation of Al-generated
content as emerging core competencies in higher
education (Caspari-Sadeghi, 2026; Ma et al., 2025).

The study also provides answers to the research
questions formulated in the introduction. With re-
spect to RQ1, the findings indicate that the use of GAI
tools substantially reduces the time required to build
a business process model based on process-analysis
data, reducing average completion time from approxi-
mately 55-75 minutes to 8 minutes. Regarding RQ2,
a similar reduction was observed in activities related
to developing improved process models, indicating
that GAI can significantly reduce the time devoted to
technical modelling tasks. Finally, in response to RQ3,
the evidence suggests that the time saved through
GAl-supported modelling can be reallocated to
higher-value analytical activities, including diagnosing
process weaknesses, evaluating alternative scenarios,
defining performance indicators, and designing proc-
ess improvements.

The educational intervention presented has certain
limitations, arising from the fact that it covered a spe-
cific group of students of the Controlling specialisation
who already possessed high analytical competencies
from the outset. Bearing this in mind, the authors have
outlined a perspective for the further development of
the curriculum through the successive implementation
of GAl tools in subsequent stages of process analysis.
The planned innovations include the use of algorithms
to interpret process data, to design organisational
changes, and to support the construction of control-
ling mechanisms. A key element of the forthcoming
phase of the course’s development will be the imple-

mentation of Al-supported simulation models. This
will allow students to run simulations and accurately
assess the impact of the designed transformations on
the efficiency of the entire enterprise. Such a path for
the development of teaching will make it possible to
equip graduates with unique market skills aligned with
the realities of contemporary business, in which the
collaboration of humans with artificial intelligence is
becoming a standard element of an analyst’s work.
It should be acknowledged that, notwithstanding
the multi-year historical baseline described above,
the present design does not constitute a randomised
controlled experiment: no parallel control group was
maintained during the 2025 implementation, cohort-
level differences across the 2018-2024 period may
have influenced completion times independently of
GAl use, and the reported time reductions have not yet
been subjected to formal statistical significance test-
ing (e.g., the Mann—Whitney U test). Future research
should investigate the relationships between the use
of GAI tools and several educational outcomes, includ-
ing task-completion time, project quality, analytical
performance, Al literacy development, and students’
ability to critically evaluate Al-generated outputs.
Further studies should also examine how different
levels of GAI integration influence learning outcomes
and engagement, preferably using larger samples,
comparison groups, and formal statistical analyses.

References

Batista, J., Mesquita, A., & Carnaz, G. (2024). Generati-
ve Al and Higher Education: Trends, challenges, and future
directions from a systematic literature review. Information,
15(11), 676. https://doi.org/10.3390/info15110676

Belkina, M., Daniel, S., Nikolic, S., Haque, R., Lyden, S.,
Neal, P., Grundy, S., & Hassan, G. (2025). Implementing
generative Al (GenAl) in higher education: A systema-
tic review of case studies. Computers and Education:
Artificial Intelligence, 8, 100407. https://doi.org/10.1016/
j.caeai.2025.100407

Bouguettaya, S., Pupo, F, Chen, M., & Fortino, G.
(2025). A meta-survey of generative Al in education:
trends, challenges, and research directions. Big Data and
Cognitive Computing, 9(9), 237. https://doi.org/10.3390/
bdcc9090237

Caspari-Sadeghi, S. (2026). Al literacy for teacher
educators: A holistic curriculum for capacity-building in
higher education. Frontiers in Education, 11. https:/doi.
org/10.3389/feduc.2026.1745768

Deroncele-Acosta, A., Sayan-Rivera, R. M. E., Mendoza-
-Lopez, A. D., & Norabuena-Figueroa, E. D. (2025). Gene-
rative Artificial Intelligence and transversal competencies
in higher education: A systematic review. Applied System
Innovation, 8(3), 83. https:/doi.org/10.3390/asi8030083

Francis, N., Jones, S., & Smith, D. (2025). Generative Al
in higher education: Balancing innovation and integrity.
British Journal of Biomedical Science, 81, 14048. https:/doi.
org/10.3389/bjbs.2024.14048

Guo, F, Zhang, L., Shi, T., & Coates, H. (2025). Whether
and when could generative Al improve college student
learning engagement? Behavioral Sciences, 15(8), 1011.
https:/doi.org/10.3390/bs15081011

12 e-mentor 2 (114)



Khlaif, Z. N., Alkouk, W. A., Salama, N., & Abu Eideh, B.
(2025). Redesigning assessments for Al-enhanced lear-
ning: A framework for educators in the generative Al
era. Education Sciences, 15(2), 174. https:/doi.org/10.3390/
educsci15020174

Kumar, S., Rao, P., Singhania, S., Verma, S., &
Kheterpal, M. (2024). Will artificial intelligence drive the
advancements in higher education? A tri-phased explo-
ration. Technological Forecasting and Social Change, 201,
123258. https://doi.org/10.1016/j.techfore.2024.123258

Lindell, T., & Stohr, C. (2025). Navigating generative Al
in higher education: Six near future scenarios. Learning,
Media and Technology, 50(1), 1-16. https:/doi.org/10.108
0/17439884.2025.2562405

Ma, X., Li, Y., Wang, Z., & Liu, H. (2025). Preparing
students for an Al-driven world: Generative Al and cur-

riculum reform in higher education. Frontiers of Digital
Education, 2(30). https://doi.org/10.1007/s44366-025-
0067-6

Monzon, N., & Hays, F. A. (2025). Leveraging generative
artificial intelligence to improve motivation and retrieval
in higher education learners. JMIR Medical Education, 11,
€59210. https:/doi.org/10.2196/59210

Ogunleye, B., Zakariyyah, K. 1., Ajao, O., Olayinka, O.,
& Sharma, H. (2024). A systematic review of generative
Al for teaching and learning practice. Education Sciences,
14(6), 636. https:/doi.org/10.3390/educsci14060636

Pallant, J. L., Blijlevens, J., Campbell, A., & Jopp, R.
(2026). Mastering knowledge: The impact of generative
Al on student learning outcomes. Studies in Higher Edu-
cation, 51(4), 714-735. https:/doi.org/10.1080/0307507
9.2025.2487570

The full list of references is available in the online version of the journal.

Janusz Nesterak, Assoc. Prof. Dr habil., is an expert and practitioner with over 35 years of professional experience.
He specialises in controlling, performance management, and business process optimisation using Business Intel-
ligence systems and Artificial Intelligence (Al). He successfully combines academic research with business practice;
as a consultant, he designs and implements modern management controlling systems, budgetary structures, and
incentive systems in corporate environments. Furthermore, he has authored numerous economic and financial
assessments, due diligence analyses, and corporate valuations for successions, ownership transformations, and
initial public offerings (IPOs). He also possesses extensive corporate governance experience, having served on the
supervisory boards of both private and state-owned enterprises. He is the initiator and academic director of the
“Accounting and Controlling” degree programme at the University of Economics in Krakow, as well as the founder
and President of the Cracow School of Controlling Association. His academic output comprises over 300 publica-
tions focusing on the financial, process, and technological dimensions of managing modern organisations.

Przemyslaw Radziszewski has been creating and implementing IT tools supporting the execution of business
processes for over 30 years. He focuses particular attention on Business Intelligence and data analysis. Over the
past 10 years, he has combined practical work on enterprise processes with academic and teaching activities. He
developed a dual-studies programme for business analysts at the Wyzsza Szkota Europejska in Krakéw, where he
taught students and co-created a course on process management for controlling students. His doctoral dissertation
addressed the concept of implementing process management for the needs of controlling. The author’s additional
research interests include: the practical implementation of Al, the modelling of information and decision-making
processes, the measurement of workplace efficiency, and education in the field of process management.

WE RECOMMEND

NAVIGATING

Zofia Grodek-Szostak, Henryk Gurgul, Agata Niemczyk, Nina Dubiel
Navigating Organizational Complexity. Resilience and Adaptability from Black
| Swans to Green

Drawing on Nassim Taleb’s metaphor of the “black swan”, this book expands this

ORGANIZATIONAL concept to include a typology of transformative events: Black Swans (negative and
COMPLEXITY unexpected), White Swans (positive and unexpected), Gray Swans (known but ne-

RESILIENCE AND ADAPTABILITY FROM
BLACK SWANS TO GREEN

glected threats), and Green Swans (long-term environmental megatrends). Through
interdisciplinary analysis, it examines how organizations can build resilience, adapt
to uncertainty, and thrive in the face of disruption. It offers practical tools and frame-
works for strategic foresight, leadership, and risk management, making it an essential
resource for navigating the complexities of the modern business environment.
| Date of publication: July 2026

Publisher: Routledge

Source of the description: https://www.taylorfrancis.com/books/mono/10.4324/9781003739302/navigating-
organizational-complexity-zofia-gr%C3%B3dek-szostak-henryk-gurgul-agata-niemczyk-nina-dubiel

e-mentor 2 (114) 13



Dragana
Bozic
Lenard

Joanna
Kic-Drgas

Clarity and Credibility: A Comparative
Study of Students’ Perception

of Al-Generated and Human-Created
Content

Abstract

The growing popularity of Al across various fields affects students’ decisions. Since one
of the modalities of Al is clarification and explanation of more complex phenomena,
the focus of this paper is on how knowledge processing differs between Al- and human-
generated texts, which texts readers trust more, and why. This study investigates how
university students perceive the clarity and credibility of explanations produced by Al
in comparison to those written by humans. Using a quasi-experimental, mixed-methods
design, 298 students from universities in Croatia and Poland participated in a survey as-
sessing their ability to recognise the source of short academic texts and evaluate their
reliability, usefulness, and comprehensibility. The results reveal a high level of Al adoption
among students, as well as an emerging ability to distinguish between Al- and human-
authored content based on linguistic and stylistic cues. Notably, students who reported
frequent Al use were more confident in their evaluations and more trusting of Al-gener-
ated explanations. Disciplinary background, gender and topic familiarity also influenced
content preferences and recognition accuracy. Across both logic and neurobiology tasks,
students showed a marked preference for hybrid explanations that combine Al-gener-
ated precision with human-authored contextual clarity. These findings contribute to the
growing field of Al literacy and offer practical implications for the design of trustworthy,
pedagogically effective Al-supported learning materials.

Keywords: clarity, credibility, Al-generated content, human-created content, student
perceptions

Introduction

Considering the changes (technological, social, demographical etc.) ongoing in the
current world, the understanding of diverse concepts from various disciplines seems
a crucial element of living and actively participating in society. Explanatory elements
are observable not only in everyday life but also in professional fields. This is why un-
derstanding is also key for decision-making processes and for shaping critical reasoning
and perceptions of the surrounding world.

Just as they are applied in other disciplines, explanations also play an important
role in the learning and teaching process. Constructing a valid explanation is not solely
a framework for understanding; it also includes many factors that contribute to its
clarity and validity, such as logical structure, exemplifications and transparent cause-
and-effect thinking (Moore & Wright, 2023).

One of the most transformative developments in this regard is the emergence of
generative artificial intelligence (Al). Al-powered tools are increasingly capable of pro-
ducing coherent, structured, and seemingly authoritative explanations across a range
of topics. As these tools become embedded in educational environments, they raise
important questions about how students perceive and evaluate the clarity, reliability,
and trustworthiness of Al-generated versus human-created content. Human-computer
interaction in this context is not only a matter of usability or interface design but also
a cognitive and epistemological concern: how do learners distinguish machine-gener-
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ated from human-authored explanations, and how
does this influence their trust and learning?

This study aims to examine students’ ability to criti-
cally evaluate the credibility of Al-generated content,
a skill that may prove crucial in the future. The primary
objective of this research is to determine whether
students possess sufficient linguistic and critical
awareness to distinguish between Al-generated and
human-authored texts, thereby enabling informed and
responsible content consumption.

Literature Review

Explanations — Definition, Types and Structure

Every explanation is deeply connected to the way
people perceive and interpret the world. The concept
of explanation itself is multidimensional, and its
definition has long posed challenges for research-
ers. An explanation can be defined in various ways
depending on the perspective adopted, leading to
different interpretations and misconceptions (Tan,
2022). Josephson and Josephson (1996) define ex-
planations as ‘assessments of causal responsibility,’
thereby situating explanation within the domain of
cause-and-effect reasoning.

Considering the latter definition, Miller (2019)
states that an explanation is based on bridging the
gap between the explanandum and explanans. An
explanation can also be understood as the result of
a cognitive process and, as such, can be perceived
as a product. Finally, it is also a result of ‘knowledge
transfer’ between an explainer and explainee (Miller,
2019). Poggiolessi (2024) identifies causal explana-
tions as those that illuminate the causes of phenom-
ena, in opposition to conceptual explanations, which
focus on the reasons for those phenomena. Following
the terminology introduced by Leinhardt and Steele
(2005), explanations used in educational contexts
are instructional explanations; they serve the cogni-
tive needs of learners (Keil & Wilson, 2000). Moore
and Wright (2023) shift the perspective and strongly
emphasise the importance of a well-posed question
in the explanatory process, rather than the type of
explanation itself; however, explanations should an-
swer the questions of how and why, rather than what
(Federer et al., 2015).

Human Explanations - Features

Miller (2019) discusses the characteristics of human
explanations based on an analysis of recent literature
on the topic. What distinguishes human explana-
tions is their contrastive nature, which highlights
the phenomenon being explained through contrast
(Woodward, 2005). Furthermore, human explanations
are inherently biased, as they rely on selecting the
most likely option. Although reality and probability
are crucial for explaining phenomena, for humans,
they are less valuable than presenting the causes of
a given situation or phenomenon. Finally, explanations
are based on knowledge construction, which means

they are dependent on the explainer’s and explainee’s
belief systems (Miller, 2019). Lombrozo and Liquin
(2023) highlight the selectivity and incompleteness
of human explanations as some of their greatest
strengths. Selectivity responds to epistemic curios-
ity, enabling individuals to process new information
effectively and integrate it into existing cognitive
structures. Moreover, selectivity often reflects an
individual’s motivations, purposes, and intentions
(Kim et al., 2023).

However, a lack of clarity and precision in expla-
nations may reduce their perceived credibility and
trustworthiness. This issue is particularly relevant
in the context of artificial intelligence, where users
often rely on Al-generated explanations to understand
complex information. When such explanations are
vague, ambiguous, or insufficiently transparent, they
can undermine users’ trust in Al systems and reduce
their willingness to accept or act on the information
provided (Chan & Hun, 2023; Pitts et al., 2025). An
experiment conducted by Rago et al. (2024) confirmed
a correlation between the format and clarity of an ex-
planation and the level of trust in it; full experimental
details are provided in Appendix A.

Al-Generated Explanations

The scope of Al implementation continues to
expand in response to evolving needs, ranging from
simple conversational interactions to increasingly
complex tasks. As the number of human-technology
interactions grows and technological capabilities ad-
vance, new challenges emerge that require effective
solutions. Al is increasingly used to facilitate under-
standing, support decision-making processes, and
enhance efficiency across various domains. This trend
is particularly visible in education. According to the
Digital Education Council’s (2024) global survey, 86%
of students use Al in their studies, with 69% employ-
ing it for information searches and 42% for grammar
checking. Similarly, a survey conducted at the Hong
Kong University of Science and Technology found that
96% of students use Al tools, primarily for academic
purposes (Jingwei He et al., 2025).

Markowitz et al. (2024) suggested analysing the
features of Al-generated texts, using writing analysis
to measure how thoughts and content are transmitted.
Initial findings revealed that non-academic abstracts
were simpler and more approachable in terms of lan-
guage complexity; full experimental detail is provided
in Appendix A. Markowitz et al. (2024) observed that
simpler and clearer presentation was associated with
greater trust in, and understanding of, the topic, which
was identified as a key advantage of Al-generated
explanations. The findings were also confirmed by
an independent study on the trustworthiness of Al
creations conducted by Kim et al. (2024).

Feher et al. (2025) list the features of Al-generated
explanations, highlighting their smooth language and
high linguistic flexibility, as well as their tendency
toward generalisation. What fosters trust and cred-
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ibility is their high level of adaptability to the target
audience through an appropriate choice of vocabulary
and register. The above points lead to the conclu-
sion that Al-generated explanations are explanations
automatically produced by Large Language Models,
designed to present information in a clear, coherent,
and audience-oriented manner.

Credibility and Clarity

Important criteria for explanation in terms of
perception are credibility and clarity, as both affect
how receivers perceive the content. Credibility incor-
porates three elements: the sender of the message
(source credibility), the channel of the message (media
credibility), and the form and way in which the mes-
sage is conveyed (message credibility) (Hellmueller
& Trilling, 2012). This aspect constitutes the level
of understanding and trust in the received content.
Clarity, in turn, refers to the degree to which the
message is comprehensible and unambiguous to its
intended audience.

Rae (2024) conducted mixed-method experiments
in which participants evaluated content created either
by a computer or by humans. The findings revealed
that labelling content as Al-generated reduced the
creator’s trustworthiness and overall positive per-
ception to a much greater extent than in the case of
human-made content. However, the trustworthiness
of the content itself remained unchanged, which
shows the still huge gap that exists with respect
to understanding the cognitive mechanisms of
trustworthiness and perception. Nazaretsky et al.
(2024) explored how automated systems can effec-
tively assess the quality of students’ reasoning, detect
misconceptions, and deliver personalised feedback.
The study underscores the importance of explana-
tions as indicators of conceptual understanding and
highlights their potential to support more effective
teaching and learning. Farrell (2025) emphasises the
role of education and the theoretical background for
recognising and trusting Al-generated explanations.
The observation in the research is that students with
advanced linguistic training are more sensitive to
textual coherence, tone and discourse appropriate-
ness, which helps them cope with explanations more
critically and selectively.

Zhang et al. (2025a) found that students placed
greater trust in feedback co-produced by Al together
with human-generated content than in purely Al-
generated material. The key determinant of trust in
Al-generated content appears to be experience and
critical reasoning, both of which enable deeper analy-
sis of the resulting texts. This finding is supported
by Lermann Henestrosa and Kimmerle (2024), who
similarly observed that knowledge of (or even the
slightest suggestion about) the authorship of an Al-
generated explanation significantly affects readers’
trust in its validity. The researchers suggest further
research on trustworthiness and credibility, particu-
larly by contrasting human- and Al-generated content,

especially for broader audiences. An interesting find-
ing of the paper is that Al explanations are based on
the probability and frequency of specific data, which
probably makes them more reliable and trustworthy
than human-made content. In this respect, a compari-
son of groups with different national backgrounds and
attitudes to Al-created content might be of great value
for future research on the topic.

Research Gap aund Research Questions

The study described in the following paper refers
to Poland and Croatia as two countries struggling with
the rapidly growing popularity of Al across many sec-
tors, including education. To fill the existing research
gap mentioned in the previous paragraph, and refer-
ring, on the one hand, to the lack of comparative
studies on Al vs human explanations, and, on the
other hand, to the under-researched element of the
trustworthiness and reliability of Al- and human-cre-
ated explanations, the following research questions
were posed.

Poland and Croatia were selected on both practical
grounds (the authors’ institutional affiliations enabled
access to comparable undergraduate cohorts) and
theoretical ones (both represent underrepresented
Central and Eastern European higher education sys-
tems in Al-in-education research); a detailed discus-
sion of the national and policy context is provided in
Appendix A.

The constructs in this study are positioned within
a coherent conceptual framework as follows. Explana-
tion type (Al-generated, human-created, or hybrid) is
the primary independent variable; clarity, credibility,
usefulness, and engagement are outcome dimensions;
trust in Al-generated content functions as a mediating
variable between explanation type and content prefer-
ence; and student characteristics (Al use frequency,
disciplinary background, gender) operate as moderat-
ing variables. This framework, reproduced in full in
Appendix B, guided construct operationalisation and
the sequencing of all inferential analyses.

RQ1: How do students rate the clarity, usefulness, and
credibility of Al-generated, human-created, and
hybrid explanations, and which type do they
prefer as a learning resource?

RQ2: What factors influence students’ trust in and
preference for Al-generated versus human-cre-
ated explanations?

RQ3: What are students’ perceptions of the strengths
and weaknesses of different content types, and
what improvements do they recommend for
Al-generated content?

Based on the above research questions, the follow-
ing hypotheses were formulated:

H1: Students will rate human-created explanations
as significantly clearer and more credible than
Al-generated explanations.

H2: Frequency of Al use will be positively associated
with higher trust in and more favourable evalua-
tion of Al-generated content.
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H3: Students’ disciplinary background will signifi-
cantly influence their ability to distinguish Al-
generated from human-created content, with
language-specialised students performing differ-
ently from STEM students.

Methodology

The study adopted a comprehensive quantitative
research methodology to check the reliability and
clarity of Al-generated versus human-created expla-
nations. The data were collected through surveys
distributed to participants in Poland and Croatia. The
questionnaire was available via Google Forms and
was completed by 298 participants between April
and May, 2025.

The choice of a quasi-experimental mixed-methods
design was motivated by the multi-dimensional nature
ofthe constructs under investigation. The quantitative
strand, comprising Likert-scale ratings, forced-choice
source identification tasks, and preference questions,
enabled statistical testing of group differences and
associations across disciplines, genders, and national
backgrounds. The qualitative strand, comprising
open-ended responses analysed thematically, allowed
students to articulate their evaluative reasoning in
their own words, capturing nuance that closed-scale
items cannot fully represent. These two strands were
integrated at the interpretive level: quantitative results
identified patterns and tested the study’s hypotheses,
while qualitative data explained the mechanisms and
contextual factors underlying those patterns. The
quasi-experimental character of the design derives
from the use of controlled stimulus texts (matched
pairs of Al-generated and human-created explana-
tions on the same topic) presented to participants
under standardised conditions, without random as-
signment.

Each construct was operationalised through spe-
cific survey items; full definitions and item wording
are provided in Appendix B (Table B.1). All Likert items
used a 5-point response scale (1 = strongly disagree /
not at all, 5 = strongly agree / very much).

Item wording was developed based on established
frameworks for assessing credibility, clarity, and trust
in educational contexts (Hellmueller & Trilling, 2012;
Lermann Henestrosa & Kimmerle, 2024) and adapted
to the specific task of evaluating short explanatory
texts. Single-item operationalisation was adopted
as a pragmatic compromise given survey length con-
straints, with face validity established through the
pilot phase (N = 15). The limitations of this approach
regarding construct validity and internal consistency
are explicitly acknowledged in the Limitations sec-
tion.

The primary aim of the survey was to assess
university students’ ability to identify the source of
explanatory texts (Al-generated vs. human-created)
and to evaluate those texts along dimensions of
clarity, credibility, usefulness, and engagement. The
target group consisted of undergraduate students

enrolled in higher education institutions in Croatia
and Poland, selected on the basis of availability and
voluntary participation (convenience sampling). This
non-probability sampling approach was chosen to
facilitate data collection within the institutional con-
straints of both universities; however, it should be
noted that this limits the generalizability of findings
to broader student populations. The final sample com-
prised 298 respondents (198 from Poland, 100 from
Croatia). Prior to the survey, a pilot test was conducted
with a small group of students (N = 15) to evaluate
clarity of instructions and item comprehension; no
significant issues were identified. Participation was
entirely voluntary and anonymous, and no minimum
sample size was predefined; the achieved N = 298 is
considered adequate for the non-parametric statistical
tests applied (Wilcoxon signed-rank, Mann-Whitney
U, Kruskal-Wallis, chi-square).

Participants

Participation was voluntary, and all participants
provided informed consent after being informed about
anonymity and data-handling procedures. The analysis
was conducted on 298 people, including 198 from
Poland and 100 from Croatia. In the survey, 135 male
participants took part, 152 female, and 11 who pre-
ferred not to state their gender. The vast majority of
the participants belonged to the age group 18-21,
71 to the group 22-24 and 13 to the group 25 and
older. 90.9% (N = 271) of the participants were at the
bachelor level. 90.3% (N = 269) of the participants
were enrolled at a public university. 38% of the survey
participants study Computer Science, 37% Modern
Languages, 17% Applied Linguistics, 6% Business,
1% Management and Medicine and 0% Psychology.

Data Analysis

Quantitative responses were analysed using de-
scriptive statistics and non-parametric inferential tests
(Wilcoxon signed-rank, Mann-Whitney U, Kruskal-Wal-
lis and chi-square tests), appropriate for ordinal data
and subgroup comparisons. Open-ended responses
were subjected to thematic analysis, which identified
recurring patterns in students’ evaluative reasoning
and perceptions of Al versus human authorship.

Figure 2 presents the study’s analytical framework,
explicitly mapping each research question and hypoth-
esis to its corresponding construct, statistical test,
and variable(s). This framework guided the selection
and sequencing of all inferential analyses reported
in the Results section. The analytical framework is
reproduced in full in Appendix B.

Results

This section presents the study’s findings, struc-
tured around five analytical themes that collectively
address the three formal research questions stated
above.
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Terminology note: ‘credibility’ refers to text-level
perceived accuracy; ‘trust’ to the broader disposi-
tion toward Al as a source type; full definitions and
effect sizes for all significant tests are provided in
Appendix D.

The survey results revealed that 88.3% of the
student sample actively integrates Al technologies
into their everyday activities, driven primarily by
efficiency, convenience, and their role as study aids.
The remaining 11.7% cited a lack of personal need,
concerns about misinformation, or a preference for
independent inquiry as reasons for non-use. A full
categorisation of Al usage patterns and reasons for
avoidance is provided in Appendix D.

A Wilcoxon signed-rank test (N = 298) was con-
ducted to compare students’ perceived difficulty in
understanding explanations created by humans and
generated by Al. The test yielded a significant result
(Z = -3.263, p = .001) with 120 students (40.3%)
finding Al-generated material easier to understand,
73 (24.5%) reporting greater difficulty, and 105 (35.2%)
noticing no difference.

A subsequent Mann-Whitney U test assessed differ-
ences between daily Al users (N = 263) and non-users
(N = 35) in perceived comprehension of Al-generated
content. Daily students reported significantly lower
difficulty (U = 3035.500, z = -3.492, p = .000), sug-
gesting that frequent exposure may enhance students’
ability to comprehend Al-generated content, pos-
sibly due to increased familiarity with the structure,
language patterns and limitations of such content.
Similarly, daily students exhibited greater trust in
Al-generated content (U = 1784.500, z = -6.287,
p = .000).

Cross-national comparisons (Mann-Whitney U)
revealed no significant differences between Polish
and Croatian students in either perceived difficulty of
Al-generated explanation (U = 9259.500, z = 0.973,
p = .330) or trust in Al as a source of academic knowl-
edge (U =9102.00, z = -1.214, p = .225); full cross-
national analysis is provided in Appendix D.

A within-group Kruskal-Wallis test revealed sig-
nificant discipline-based variation among the Polish
students (X*6, N = 198) = 12.152, p = .002). Post-
hoc pairwise comparisons (with Bonferroni correc-
tion) showed that students in Philology and Applied
Linguistics found Al-generated content significantly
more difficult than students in other fields (p = .015
and p = .016, respectively).

Discussion

This study examined university students’ percep-
tions of Al-generated versus human-created explana-
tions by exploring three central research questions:
how students assess and prefer different content types;
what factors influence their trust and preferences; and
how they perceive the strengths and weaknesses of
each, along with suggestions for improvement. The
findings provide valuable insights into how students
engage with Al tools in educational contexts and offer

implications for both Al literacy development and the
design of Al-supported instructional content.

The first research question addressed how students
rate the clarity, usefulness and credibility of explana-
tions depending on their source and which type they
ultimately prefer. The analysis revealed that human-
created content was consistently rated as clearer, more
useful and more credible than Al-generated content,
particularly in logic-related tasks. Students appreci-
ated the accessible language, personal tone and practi-
cal examples found in human-authored texts, which
facilitated comprehension and engagement. However,
Al-generated content was valued for its depth, preci-
sion and structured presentation, attributes that were
particularly appreciated in more technical subjects
such as neurobiology. One possible explanation is
that Al-generated content often uses simpler, more
structured and more concise language, which may
reduce cognitive load and make complex concepts
more accessible. In contrast, human-created content
may include more nuanced or context-dependent
expressions, which, while potentially richer in mean-
ing, can be harder to process for some learners. This
pattern aligns with the findings of Nazaretsky et al.
(2024). Despite these perceived strengths, the Al-gen-
erated explanations were sometimes seen as overly
formal or linguistically rigid, especially by students
with advanced language training. Interestingly, across
both domains and regardless of national background,
students most frequently expressed a preference for
hybrid content - explanations that combine human
contextual clarity with Al-generated precision. This
suggests a growing awareness of the complementary
strengths of both content types and a preference for
a balanced integration that maximises both clarity and
informational value.

The second research question focused on the fac-
tors shaping students’ trust in and preferences for
Al-generated versus human-created content. Several
key variables emerged from the analysis. First, the
frequency of Al use was strongly associated with more
favourable evaluations of Al-generated content.

Students who reported daily or frequent use of Al
tools found such content easier to understand and
more trustworthy, echoing findings by Zhang et al.
(2025b) and Nazaretsky et al. (2024) on the role of
exposure in reducing cognitive load and increasing
tool trust, i.e. the more students engage with Al,
the more adept they become at parsing its linguistic
structure and content delivery.

This indicates that regular exposure to Al tools
may contribute to a greater sense of reliability and
confidence in Al as a source of academic information.
The findings are consistent with prior research (Zhang
et al., 2025a), which suggests that frequency of Al use
is positively associated with both perceived usefulness
and trust in Al-generated educational materials. Sec-
ond, disciplinary background emerged as a significant
factor influencing both perception and recognition.
Philology and Applied Linguistics students rated Al-
generated content as more difficult to understand
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than students in other fields. Our result aligns with
Farrell’s (2025) research. These findings suggest that
students with strong backgrounds in language and tex-
tual analysis may be more sensitive to the limitations
or unnatural features of Al-generated texts, such as
a lack of nuance, coherence or pragmatic appropriate-
ness. Their academic background likely enables them
to detect subtle inconsistencies or unnatural phrasing
that may be overlooked by peers from other disci-
plines. Our result aligns with Farrell’s (2025) research,
which highlights that language-specialised students
engage more critically with machine-produced texts.
These results imply that while most students may per-
ceive Al-generated explanations as accessible or even
preferable, those with deep linguistic expertise may
remain cautious. This underscores the importance of
enhancing the communicative clarity and authenticity
of Al-generated educational materials, especially when
used in language-focused academic contexts.

In contrast, Computer Science students not only
evaluated Al explanations more positively but also
outperformed other groups in source identification
tasks. This may reflect their greater exposure to Al
tools and conceptual familiarity with algorithmic logic,
enabling more accurate evaluations and increased
receptivity toward machine-generated content. These
findings highlight the influence of academic training
on students’ critical engagement with Al-produced
content. Third, gender also influenced perception and
comprehension, although to a lesser extent. Female
students reported lower difficulty in understanding
Al-generated materials, a finding that resonates with
studies identifying greater comfort and trust in digital
tools among women in academic settings (Zhang et
al., 2025a). However, no significant gender differences
were found in trust ratings overall. Interestingly, male
students perceived the human-created neurobiology
explanation as significantly easier to understand and
more useful, indicating possible content-specific
confidence or greater prior knowledge in technical
subjects.

Taken together, the findings of the present study
both confirm and extend existing research in impor-
tant ways. The preference for hybrid content aligns
with Shankar et al. (2024), who argue that incorpo-
rating human oversight into Al-generated material
enhances its pedagogical credibility. Similarly, the
strong association between frequent Al use and more
favourable content evaluations resonates with Zhang
et al. (2025a), who found that students accustomed
to Al tools perceive their output as more objective
and useful, a pattern consistent with technology ac-
ceptance theory, which posits that familiarity reduces
perceived risk. However, our findings diverge from
Huschens et al. (2023), who reported higher clarity
ratings for Al-generated texts; in our study, human-
created content was consistently rated as clearer
and more engaging. This discrepancy may reflect
differences in participant profiles or task design,
and warrants replication across broader populations.
Furthermore, while prior research (e.g., Clark et al.,

2021; Waltzer et al., 2024) has reported relatively low
accuracy in identifying Al-generated text, our students
achieved markedly higher accuracy (86% in the logic
domain), suggesting that the level of Al familiarity in
a given cohort may be a critical moderating variable
— one that the existing literature has not yet fully
addressed. Future research should examine whether
Al literacy programs can be designed to capitalise
on this emerging competence, and whether similar
patterns hold across different text genres, languages,
and educational systems. Longitudinal designs are
particularly needed to track how student perceptions
and detection abilities evolve as Al tools themselves
continue to develop.

A further dimension that warrants reflection con-
cerns the potential role of cultural differences be-
tween the Polish and Croatian respondents. Although
the cross-national statistical comparisons yielded no
significant differences, a null result does not preclude
the possibility that cultural factors shape students’
engagement with Al-generated content in ways not
captured by the measures employed. While the two
countries share a Central and Eastern European edu-
cational heritage, they differ in language family, digital
infrastructure, and institutional Al policy frameworks,
all of which may influence Al-related attitudes through
channels not covered by this study. Future research
should incorporate culturally sensitive instruments
and qualitative follow-up to examine whether the ap-
parent equivalence of responses masks more nuanced
cross-cultural differences in how students interpret
and trust Al-generated academic content.

Limitations

While the results are promising, the study is
not without limitations. The sample was limited to
Croatian and Polish university students, which may
constrain the generalizability of the findings to other
cultural and educational contexts. The content used
in the source recognition task was deliberately short
and focused, which may have facilitated higher iden-
tification rates than would occur with more complex
or ambiguous material. Self-reported data may also
be subject to bias or variability in interpretation. Fu-
ture research should extend these findings through
longitudinal studies, cross-cultural comparisons and
the inclusion of additional academic disciplines to
better understand how students’ perceptions of and
interactions with Al evolve over time.

Several additional limitations merit acknowl-
edgement. The sample is uneven across disciplines
(Computer Science and Modern Languages together
account for 75% of participants), so comparisons in-
volving smaller subgroups should be interpreted with
caution. The high rate of reported Al use (88.3%) may
reflect self-selection bias, limiting generalizability to
less Al-literate populations. The exceptionally high
source-identification accuracy (86%) is partially at-
tributable to the use of short, topically constrained
texts and a binary forced-choice format, which may
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have inflated accuracy relative to more naturalistic
conditions. All constructs were measured using sin-
gle self-report items rather than validated multi-item
scales, which limits construct validity; future studies
should develop and validate multi-item instruments
for this context. Finally, the study does not account
for participants’ prior topic knowledge, which may
have influenced source recognition independently of
disciplinary background.

Conclusion

This study explored university students’ perceptions
and evaluations of Al-generated versus human-created
explanation, their ability to distinguish between the
two, and how factors such as discipline, gender, and
frequency of Al use influence these perceptions. The
results revealed a high rate of Al integration in the
students’ academic and personal lives, coupled with
a predominantly pragmatic attitude toward its use.
While students recognised the efficiency and depth
of Al-generated explanations, they consistently valued
the clarity, relatability and authenticity of human-cre-
ated content. A clear preference emerged for hybrid
explanations that combined the strengths of both
sources.

One of the most significant findings was the
students’ high accuracy in identifying the source of
explanations, challenging the common assumption
that Al-generated texts are difficult to detect. This ac-
curacy appeared to be closely linked to their familiarity
with Al tools, critical evaluation skills and perceptions
of clarity, usefulness and trustworthiness. However,
the ability to distinguish between Al-generated and
human-created content was shown to be domain-
sensitive, with higher performance in familiar, logic-
based tasks and reduced accuracy in more complex,
specialised fields such as neurobiology.

With respect to trust (a central concern of the
study), the findings present a nuanced picture. Stu-
dents did not unconditionally trust Al-generated
content; rather, trust was conditional and context-
dependent. It was strongest among frequent Al users,
in technically complex domains where Al explanations
were perceived as authoritative (e.g., neurobiology),
and when Al-generated content was framed as re-
viewed or validated by a human expert (as supported
by 167 respondents). Trust was lower for unfamiliar or
evaluatively demanding content and among students
with strong linguistic training. These patterns suggest
that trust in Al-generated explanations is not simply a
function of technological acceptance, but is mediated
by domain familiarity, Al literacy, and the perceived
presence of human oversight. This has direct implica-
tions for educational practice: designing Al-supported
learning environments that include transparent human
curation or validation mechanisms may be the most
effective strategy for building appropriate, calibrated
trust in Al-generated educational content.

While the results offer promising insights into
students’ emerging competencies in navigating Al-

supported learning environments, the study is lim-
ited by its focus on students from only two national
contexts and its reliance on short-form texts. Future
research should expand to include a broader range
of disciplines, educational settings and text genres.
Longitudinal and intervention-based studies would
also help to clarify how evaluative skills and trust in
Al evolve over time and with targeted training.

The appendices are available in the online version
of the journal.
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Abstract

This article explores how two institutional innovations implemented at the Maria Grze-
gorzewska University — the ‘Masters of Didactics’ tutoring programme and the ‘Learning
and Development Centre’ training programme — have contributed to the emergence
of communities of practice, particularly in training activities related to support for
students with special needs. The study aimed to examine the relationship between the
introduction of tutoring methods at the university, the implementation of specialised
training for tutors, academic staff, and administrative employees, and the development
of a collaborative academic culture. The research applied a qualitative, survey-based
approach using an evaluation study design. Data were collected in early and late spring
2023 from 40 participants (both trainees and trainers) through open-ended question-
naires focused on educational adjustment and well-being at work. The findings indicate
that the changes initiated by the tutoring programme and continued by the Learning
and Development Centre trainings led to the emergence of a new culture of professional
relations, increased collaboration, and subsequently to the creation of communities of
practice among the University employees. These developments were particularly visible
in areas related to accessibility and the support of diverse student needs. There is one
unexpected educational added value: topics concerning students’ special needs allowed
the academic and administrative staff to talk about their own special needs. Although the
Learning and Development Centre trainings primarily focused on educational accessibility
for students, they were highly interactive and workshop-based, requiring academics and
administrative staff to co-create solutions together. Through this collaborative action,
a genuine community of practice began to emerge, which we could ‘observe’ in the
responses of the participants at the final phase of the survey.

Keywords: higher education, tutoring, communities of practice, university teaching excel-
lence centre, special needs

Introduction

The theoretical framework for categories used in this text is the social theory of
learning. The underlying logic of communities of practice shares much with notions of
learning communities. The concept of communities of practice emerged earlier than
learning communities as a form of educational practice and programming — particularly
in the United States — although not always under that specific name. In the 1960s and
early 1970s, universities experimented with collaborative student learning models,
such as integrated curricula, team-taught courses, and residential learning arrange-
ments where students lived and studied together. Learning communities originated
as innovative pedagogical approaches and only later became the subject of theoretical
interest. In parallel, but independently, Jean Lave and Etienne Wenger (1991) intro-
duced the concept of communities of practice. Their work provided the first formal
definition of communities of practice within the framework of situated learning theory,
which emphasised learning through participation in social practices. Wenger further
elaborated the concept (1998). He enumerated the conditions that should be met in
order for a given group of workers to be called an established community of practice:
when there is (1) a common domain (interest), (2) a community (a group of collaborat-
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ing people) and (3) a common practice in this domain
(Wenger, 1998). This model has been widely applied
in academic contexts, especially in analysing how
university staff collaborate, share expertise, and co-
create institutional cultures.

A related and similarly influential concept — the
learning organisation — was proposed by Peter Senge
(1991). Although developed independently from com-
munities of practice theory, Senge’s idea highlights
the role of informal and collective learning processes
within organisational settings, aligning with key prin-
ciples of both communities of practice and learning
communities.

The notions of communities of practice and learn-
ing communities also resonate with the concept of
empowerment — understood here as a continuous
process of enabling participants to become eman-
cipated agents of educational processes, capable of
discovering and realising their own potential (Hashmi,
2014; Lave & Wenger, 1991). Historically, the term
community was first introduced into sociology and
the social sciences by Ferdinand Tonnies in 1887
(2001). Over time and in the context of working and
educational settings, in the form of learning commu-
nities and communities of practice, the concept has
evolved in response to social changes. Today, it offers
a meaningful counterbalance to the pressures of mass
university education, the atomization of social life, and
the dominance of individualistic culture.

Another issue that complements the topic of
building a community at the university is the extent
of cooperation between teaching staff and students,
which expresses the level of organisational academic
culture. To achieve the goal of collaborative culture at
the university, several conditions should be fulfilled:
there is a necessity (1) for students to be agents in
their process of learning with support from tutors,
(2) of establishing cooperation between academics
and students with the active participation of the lat-
ter, who could autonomously decide about directions
of their tutoring process (Lejzerowicz & Podstawka,
2021), (3) of making tutoring a work method with
students with special educational needs, gifted
students, but with some barriers, who need support
and personalized approach (Dziedziczak-Foltyn et
al., 2020).

Institutional Innovations at Maria
Grzegorzewska University: Tutoring
and The Learning and Development Centre

In many countries for decades, and in Poland only
for a few years (enabled by EU-funded programmes
launched in 2018), large-scale activities aimed at
improving the quality of teaching and assessment
have been carried out. At The Maria Grzegorzewska

University (MGU), there were two programmes fi-
nanced within this programme: ‘The Masters of
Didactics’ (2020-2022) and ‘Excellence in Didactics’
(2022-2023), which enabled the MGU to accelerate
the process of teaching excellence. Before these
projects were fully developed, there was a recognized
(via surveys) need 1) to strengthen the existence of
cooperation between the MGU employees (research-
ers, teachers, administrative staff) and support its
quality based on trust; 2) to inspire small teams of
mutually supportive colleagues who would share
knowledge, and both of these directions would allow
members of the institution’s community to identify
with the mission of the MGU (Czyzewska et al., 2022),
according to the belief that the better well-being, the
better education. The mission of the University is to
provide opportunities for development and use of
participants’ potential in educational processes by
realising it within the institution.

Knowledge sharing in the form of collaborative
learning (called ‘team learning’ in Peter Senge’s
terminology') is a unique opportunity to solve prob-
lems that cannot be solved by one person alone.
A university operating on such a foundation becomes
a learning organisation (Senge, 1991) — one that uses
the richness of bottom-up processes to improve the
culture of dialogue by taking advantage of the human
need for interaction. Some of these processes at the
MGU began with the introduction of the tutoring
method.

Based on solutions popularized in the cradle of
tutoring work, Oxford University, where work with an
individual student (or with a group of up to 4 students)
takes various forms, such as tutorials with a tutor or
a fellow, meetings with the director of studies, at
the MGU the following formula has been used: de-
velopmental tutoring, academic (scientific) tutoring,
blended (developmental and scientific) tutoring, and
peer tutoring (amongst teachers), in a group of 4 (up
to 8) persons.

Tutoring as part of the study programme was in-
troduced at the MGU in 2020. However, about 7 years
earlier, some teachers, on their own and unofficially,
introduced some elements of that type of method.
Only a few groups had the opportunity to work this
way. The supervisor of one of the groups was Magda
Lejzerowicz — the co-author of the article, and this ex-
ample can be representative. The group was born out
of Disability Studies classes. When the course started,
the participants had a long discussion about how and
on what topic they would want to work. The decision
was made by the majority of the participants and also
the moderator. They started working in the form of
scientific tutoring. One of the results of the tutoring
work was a publication of the article ‘Accessibility in
culture — a participatory perspective’ (Ciechomska et
al., 2022).

! Four other from all five disciplines named by Peter Senge are: shared vision, mental models, personal mastery and

systems thinking (Senge, 1991).
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Officially, tutoring in the shape of a 3-5 semester
programme ,Masters of Didactics’ (which first phase
meant training of 30 selected teachers in the field of
teaching and instruction at 5 European universities
and then granting them a tutor’s certificate) started
in spring 2020 and was financed by the Polish Govern-
ment — the Ministry of Education and Science. In the
second phase, there were one-on-one tutorials with
students. All participants were invited to join freely,
but under certain conditions. During the first year of
this practice, the programme was joined by 20 certi-
fied tutors and 75 tutees, chosen according to the
principles agreed in the contract with the Ministry. In
the second year (Autumn 2021), 30 tutors and 112 tu-
tees participated in the programme. The programme
lasted till the end of 2022. Such examples of good
practice encouraged the authorities of the MGU to
continue the course towards implementing tutoring
into its curricula.

A further step in teaching improvement at MGU
emerged from bottom-up initiatives led by tutor-
ing programme participants. Their activities led to
the Rector’s decision to establish a university-wide
teaching excellence unit, a kind of university teaching
excellence centre, whose purpose would be support-
ing and improving academic teachers’ competences,
with a further and long-term aim of making students
responsible for their own learning process. In other
words, to enable both groups to engage in self-regu-
lated learning and functioning at work. The Learn-
ing and Development Centre (LDC) was founded in
Autumn 2022.

The Learning and Development Centre’s
First Training Project

The LDC won a public grant for organising inten-
sive training for teachers, tutors and administrative
staff (who play a crucial role in the delivery of a high-
quality educational process). The LDC’s leaders were
conscious of the notion of ‘learning communities’ and
the design work was directed in such a way that the
features and manifestations of behaviour mentioned
by Senge (1991) and Wenger (1998) could emerge and
develop within teachers and administrative staff of
the MGU. The idea of the project for a participant
(who might be a tutor, an academic teacher or an ad-
ministrative employee) was to connect with another
participant and create a so-called ‘dyad’, which was
intended to be the starting point for all subsequent
project activities, alongside the far-sighted aim of
initiating and establishing communities of practice:
accompanying each other in classes (or in other
daily activities) and then providing feedback (of the
supporting type, on demand), conducting ‘develop-
mental conversations’ based on the peer mentoring
model, providing mutual assistance and advice on
all next steps of the project. In order to examine
the needs of teaching and administrative employees,
a staff needs study was carried out, which included
pre-training analyses to select the desired subject

areas and adapt the final design of the training pro-
gramme to them. The chosen topics of training and
workshops included the following topics and their
subthemes:

Teaching methods:

* Academic mentoring,

* Activating methods of learning and cooperation
in a class group,

* Feedback in the university — towards dialogue
and attentiveness,

* Jigsaw method in didactic work,

¢ Oxford debate,

* Peer tutoring and peer instruction methods,

* Supervision of the teaching process,

¢ Supervision of the tutoring process.

Diversity:

* Accessibility in teaching and in administrative
service process,

¢ Diverse needs of students and staff,

* Gender equality policy in HE,

* Inclusive design.

Well-being and sustainability:

* Activating empathy in case studies —a proposal
for imaginative work,

* Activating methods and methods with elements
of the project method in academic practice, i.e.
‘how to work with students so that they not
only believe they have wings, but also have the
courage to fly’,

* Application of Non-Violent Communication
(NVC) and Solution-Focused Brief Approach
(SFBA) in HE,

* Integrating sustainability goals into teaching/
tutoring processes,

* Quality of narration and quality of life — from
content to making sense, i.e. writing for
health,

* Relaxation as an antidote to professional burn-
out.

Office work development:

* Basics of using a spreadsheet in office work,

* The Planner Programme introduction — a spe-
cialised course for administrative staff.

Human resources:

* Development of teaching staff,

* The ‘teal management’ principles in HE.

Teaching technologies:

* Opportunities and risks of using ChatGPT in
education: seminar and practical workshop.

We asked participants and trainers of the above-
mentioned workshops and trainings to take part in
an evaluation survey on educational adjustment.
Educational adjustment in this study is defined as
achieving an inclusive environment which requires
creating spaces and programmes that accommodate
and meet the needs of students with diverse needs,
including those with disabilities. Implementing
adjustments can help remove barriers and promote
equitable participation at university for all students
and staff (International Finance Corporation, 2024).
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Data obtained from this survey are the subject of
analysis in this study. After trainings and workshops
the dyads were given the opportunity to participate
in 4-hour supervisions (during their work and at the
end of that process), which were aimed at helping
participants look at how they work, whether there is
a balance of power, what areas require special atten-
tion in the dyad, and what development tasks arise for
each person thanks to this — unusual in the academic
environment — form of cooperation.

Studies show that inclusive education is inter-
twined with learning communities through shared
principles such as collaboration, diversity, participa-
tion (or engagement) of all stakeholders, and reflective
practices that aim to improve educational outcomes
(Solis-Grant et al., 2023). Inclusive HE involves collec-
tive efforts within learning communities to address
diverse student needs through various strategies,
including different types of assessment, motivational
techniques, and environments that value diversity and
accessibility.

Methodological Aspects of the Research

The aim of the research was to examine the con-
nection between the introduction of two teaching
innovations (i.e., the tutoring programme and the
LDC with its training programme provided to tutors,
academics and administrative staff) and the emergence
of communities of practice. A research problem was
formulated: What is the relationship between the
implementation of the tutoring programme at a uni-
versity, the delivery of specialised training by the LDC
to tutors, academics, and administrative staff, and the
subsequent formation and sustenance of communities
of practice?

The research material used for the analysis con-
sisted of data from a two-fold diagnostic evaluation
study conducted in early (initial evaluation) and late
spring of 2023 (follow-up evaluation) among trainees
and trainers (1) on their perception of the concept and
practice of educational adjustment, and (2) on the level
of their well-being at work, which was examined here
as a relational aspect of the outcome of professional
support and institutional accessibility. Well-being in
this study is defined not only as ‘feeling good’, but
also as belonging to a support group (community of
teachers or administrative employees).

In the initial survey, future 40 participants of the
training in the process of teaching and administrative
services were asked several open questions (in the
form of online surveys) regarding self-assessment of
their own teaching, their attitude to tutoring method,
their expectations towards the quality of interpersonal
relationships within their colleagues, their own needs
as teachers and their assumptions regarding students,
their understanding of the concept of ‘accessibility’
and perceived difficulties in teaching and administra-
tive work related to own and others’ special needs.

Similarly, after the training, participants were
asked to fill in a follow-up survey — two months after

the initial survey. An online questionnaire was sent
with open-ended questions, including: What are your
reflections after the training? Which of your needs
expressed before the training were met? How did
you improve your skills in inclusive design? Which
elements of the training do you intend to implement
in your work? How have you engaged so far, and how
would you like to engage in the future within the
University community?

Thematic Analysis of Qualitative Data

To investigate the specific impact and interplay
of professional development trainings conducted by
the LDC on the development of a ‘cohesive learning
community’ within the MGU community, we employed
a qualitative approach. To analyse the data from the
open-ended question responses collected during
the initial and final survey phases, we used thematic
analysis, based on the method framework developed
by Braun and Clarke (2026). Its reflexive direction
seemed most appropriate to the research issues we
addressed in our study — identification of core themes
within the participants’ reflections, the changing
nature of their attitudes to certain areas during the
whole process of the study and the evaluation of the
whole project assumptions.

Results

Based on the analysis of the initial survey results
conducted with training participants, the data were
identified, analysed, and meanings emerging from
these responses were captured. Results were grouped
into logical areas, and a number of themes appeared:
needs, competencies, community building, well-be-
ing. The most frequently reported needs concerned:
addressing the diverse needs of students. One of the
study participants described his/her needs with ques-
tions: ‘How can I use the potential that comes from
the diversity of people in the group? How can I adapt
tasks/forms of assessment to a diverse group? How
can | engage a diverse group? Specific examples of
proven solutions for a broadly defined diverse group
would be valuable’ (Respondent No. 1); understanding
academic savoir-vivre in relation to individuals with
special needs: ‘How can | work with people in gender
transition?’ (Respondent No. 2), ‘I believe that com-
petencies related to openness, a willingness to help,
understanding the problem, and empathy would be
very important to me. I think these are elements that
would help me in my day-to-day work. Simply put, how
to be ‘accessible’ to others, how to listen to others and
respond’ (Respondent No. 1); access to technical sup-
port. Respondent No. 4 indicated: ‘What I find difficult
is the unpredictability of what I'll find in the classroom,
such as missing or non-functioning equipment (e.g.,
disconnected cables, a burned-out lamp in the projec-
tor, missing updates on the computer, etc.)’ and, finally,
the desire to connect with colleagues and share best
practices from their own professional experience:
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‘There is often a lack of friendly cooperation with other
departments. We need more openness to help from
other departments. We need a better, more efficient
flow of information’ (Respondent No. 11).

Such declarations demonstrate shared responsibil-
ity for the quality of education, redefining the role of
the employee as an active member of the community
of practice. Understanding others’ needs improved
organisational culture (well-being). The opportunity
to exchange challenging professional experiences
and the sense of not being alone with pedagogical
difficulties directly translated into the participants’
workplace well-being, making them feel more confi-
dent and institutionally supported. It left them with
areassuring notion that they know where to seek for
help and answers, even to awkward questions.

The analysis of the follow-up survey results revealed
several competences and elements of the training that
participants intend to incorporate into their profession-
al practice. These include enhanced sensitivity to their
own needs and those of their students — manifested
through efforts to gather information about students’
expectations (e.g., using surveys or collaborative as-
signments). One of the respondents wrote that he/she
is going ‘to adapt presentations and asking open-ended
questions about students’ needs’ (Respondent No. 9).
Another one noticed, ‘I realise after the workshop
that it’s not always possible to fully meet all needs
or prepare materials that are 100 per cent universally
accessible. I am going to avoid falling into a routine
when preparing materials for students, ask them more
frequently about their needs in this regard, and culti-
vate mindfulness and sensitivity to the needs of others
(Respondent No. 11) and adjusting both materials and
the format of learning activities accordingly: ‘1 have
got competency in the field of communication with
students, for example how to ask students about their
needs regarding the adaptation of course materials, as
well as (to the extent possible) the format of classes
(e.g., regarding breaks, etc.)’ (Respondent No. 11).

Participants also emphasized the importance of
developing effective communication skills ‘I learned
how to talk to people with various disabilities, how to
behave in different situations, and how to calm someone
who is having, for example, a panic attack. I found out
that my colleagues from other departments had similar
experiences’ (Respondent No. 22) greater understand-
ing: ‘I introduce good, friendly communication in the
employee-manager relationship, and | take advantage
of the good advice from my colleagues who have been
working here for a long time’ (Respondent No. 4), and
empathy toward individuals with diverse needs: ‘I start-
ed asking students about their needs using a form (e.g.,
as an assignment in Teams)’ (Respondent No. 10).

Proposed adjustments included improving the
readability of presentations, ensuring accessible
publication formats, choosing fonts that support
readability, and providing support to students’ indi-
vidual needs and limitations in administrative issues:
‘I think another important effect of the workshop is
giving workers the possibility to meet, discuss, and

share their problems’ (Respondent No. 22), ‘I try to
be mindful — I mentioned this in my summary — and
take a personalized approach. I've come to realise
that there’s nothing to be afraid of when it comes to
creating accessibility, so I ask my students and col-
leagues — because some know exactly how they want
to be treated, while others have diverse experiences
and great ideas. And also, | get to work with amazing
people :)’ (Respondent No. 8), ‘In my work, I apply the
knowledge I've gained about creating presentations
and showing consideration for people who face chal-
lenges related to autism’ (Respondent No. 4).

The experience of cooperative problem-solving in
accessibility (educational adjustments) has become
the foundation of common practice, which, according
to Wenger’s theory, is a condition for the creation of
communities of practice. It was precisely this exchange
of experiences and the shared challenge of addressing
similar issues — whether administrative or related to
teaching — that allowed participants to engage with
one another. Through collaborative problem-solving,
participants ceased to be merely individual recipients
of procedures and became members of a supportive
academic community. This transformation of individu-
al emotions and experiences into a network of mutual
support constitutes key evidence of the formation
of a stable community. The proposed technical and
administrative changes represent a form of reification
— giving experiences and empathy the form of con-
crete tools or courses of action (Wenger, 1998).

Other post-training reflections indicated that the
participants highly valued the opportunity to discuss
the conduct of the classes to make them more inclu-
sive and accessible. One of the respondents indicated
that for him/her it was very important to get to know
‘aspects related to adapting methods and formats in
instructional classes for people with diverse needs’
(Respondent No. 6). As a result, the need for adjust-
ments in working with students with diverse needs
was consistently observed.

One of the participants highlighted the added value
of the training as the chance for in-depth discussions
among peers, exchange of real-life experiences, all of
which served as a valuable insight: ‘the collaborative
search for effective solutions, the Totupoint app,
practical exercises on how to assist a blind person,
the tour of the university, and the unforgettable look
of surprise on the students’ faces when they realized,
‘The people from Student Affairs Office are getting
trained, too!’ (Respondent No. 22). Other participants
appreciated the participatory concept of the training
—especially the co-leading role of students, the practi-
cal approach to the topic, and the shared engagement
which was important in assignments requiring effort
in finding answers or solutions: ‘The workshop on
people on the autism spectrum was very valuable to
me — I think it’s fantastic that it was led by a student!!!
That’s how the academic community should function’
(Respondent No. 8). ‘The female students’ involvement
in co-leading the workshops, the practical approach
to the topic, the intergenerational team’ (Respondent
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No. 22). A key aspect was also the openness and will-
ingness to cooperate among participants: ‘I'm really
happy to be able to share my experience and learn
from the experiences of others’ (Respondent No. 3).

This intergenerational collaboration, which involves
students as co-facilitators, serves as an excellent exam-
ple of transcending the boundaries of traditional roles
in academic culture, thereby redefining the participants’
identities within the university community. The joint
search for solutions (such as text-editing guidelines
or the Totupoint app) expands the group’s repertoire
of activities, transforming theoretical knowledge into
action-grounded practice. At the same time, acknowl-
edging the need to take care of employees’ well-being
shows that negotiating meanings around accessibil-
ity involves not only technical procedures but also
emotional costs and the limits of mutual engagement.

An unexpected yet significant outcome emerged
from the analysis of two complementary initiatives ex-
plored in the study. Among the responses and during
discussions about students’ special needs, academic
and administrative staff started to reflect on and share
their own special needs. One of respondents wrote:
‘I'll remember the conversations about my challenges
as a teacher-educator and the exercise of putting my-
self in the shoes of people with various disabilities’
(Respondent No. 1). This may be attributed to the
personalized nature of these initiatives: the tutoring
programme, grounded in one-on-one dialogue, and
the LDC initiative, which was developed in response
to the pre-training survey that captured participants’
individual expectations and needs. The staff’s discov-
ery of their ‘own needs’ is key evidence of empower-
ment or emancipation — which was conceptualised
as a manifestation of maturing into a community of
practice in the theoretical introduction.

The results of the analyses showed convergence
in the needs of all groups participating in the educa-
tional process at the higher education level. The needs
related to the educational process design, adapting
materials and the form of communication to the various
needs of students and academic staff and administra-
tive employees were reported by all surveyed trainees.

The results of the research confirm that the forma-
tion of learning communities was possible among
academics of the MGU.

Summary

The goal of the first innovation, the Tutoring Pro-
gramme, was to strengthen students’ confidence in in-
dependent learning (a symptom of self-regulated learn-
ing) and to cultivate a culture of collaboration between
academic teachers and students. Student success
stories, such as increased participation in conferences,
the founding of student-owned educational startups,
and voluntary participation in research, emphasise the
programme’s positive impact. Our research confirms
the crucial role of trust and collaboration (both making
education more relationship-oriented) between tutors
and students in achieving these outcomes.

Second innovation — the Learning and Develop-
ment Centre organized intensive training for teachers
and tutors, the purpose of which was to establish
‘learning communities’ of teachers (which focus on
self-education groups and the supportive role of
mutual feedback).

The results of the research show that the changes
initiated by the tutoring programme and continued by
the LDC have led to the emergence of a new culture of
professional relations, manifested in new research and
teaching initiatives, the creation of rules for coopera-
tion and integration of the academic environment, and
the creation of a ‘learning community’.

The outcomes of our survey showed that people
working at the MGU would like to get to know each
other, cherish support and alliances, and would like
to belong to what they call a ‘supra-university com-
munity’.

Moreover, the unexpected result emerged from stu-
dent engagement as co-trainers during the trainings,
facilitating a deeper understanding of student perspec-
tives and fostering cross-participant exchange. This stu-
dent involvement has significantly contributed to im-
proving the quality of education and work effectiveness.

An unexpected added value was that academic and
administrative staff, while working during the training
sessions on how to best adapt teaching and learning
conditions for students, came to realise that they
themselves have special needs. They discovered their
own unique combinations of traits and challenges
that also deserve recognition and support. Through
exploring topics related to inclusion, MGU staff began
to better understand their own situations — both as
lecturers and as administrative professionals.

The outcomes of these programmes, which hap-
pened to be innovative for the MGU, highlight the
establishment of strong teacher-student and teacher-
teacher relationships, representing an investment in
the Polish society in the broad sense: by nurturing
tutor-tutee relations and promoting proactive student
engagement, these initiatives counteract the devalua-
tion of diplomas (which occurs due to massification of
HE) and empower students to enter the job market with
greater confidence and awareness of their strengths.

Another benefit was the inter-university nationwide
tutoring network: the coordinator of the tutor team
from the MGU invited coordinators from universities
all over Poland — during the pandemic lockdown,
representatives of several universities shared ideas on
methods and literature, helped each other to under-
stand organisational and financial issues, supported
each other in grant-seeking for continuation of the
tutoring programme.

According to Wenger’s characteristics of communi-
ties of practice (1998), the community of the MGU has
established one: we, the members of the community
have shared common domain — it is the quality of
higher education (teaching and learning); we belong
to the same community_which shares practice — our
university staff, during the academic year 2022/23
shared time on excellence in teaching and on talking
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about best teaching resources, varied experiences and
problems that mattered teachers, tutors and admin-
istration. Through regular collaboration and shared
experiences, participants have cultivated a vibrant
community dedicated to continuous improvement in
teaching excellence and professional development.
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Valon Increasing Workforce Productivity
° )
through Workplace Design: Empirical
°
Edring Evidence
Emini-Deari
Abstract

tixh This research analyses how workplace design facilitates workforce productivity by consider-
Atixhe ing various aspects, including the physical work environment, ergonomic working condi-
Maksuti tions, employee autonomy, job rotation, and social interaction. Applying concepts from the

Job Characteristics Model and the Socio-Technical Systems Approach, a theoretical model
of workplace design as a predictor of employee productivity is developed and empirically
tested through five dimensions: the physical work environment, ergonomics, job autonomy,
job rotation, and social interaction. To carry out the study, a quantitative research design
based on a questionnaire, supported by a comprehensive literature review, was adopted.
The sample consisted of 350 employees working in organisations in the Republic of North
Macedonia. The empirical findings show that all workplace design dimensions have a positive
and statistically significant relationship with productivity. The regression model is statistically
significant at the 0.01 level, with an explanatory power of 61% for workforce productivity
(R? = .61; adj. R* = .59; p < .001), where the social interaction dimension has the largest
standardised coefficient, followed by ergonomics and the physical work environment.

Keywords: workplace design, workforce productivity, ergonomics, autonomy, job rotation,
social interaction, organisational performance

Introduction

Workplace design has increasingly become an important topic in Human Resource
Management, Organisational Behaviour, and Strategic Management. In current or-
ganisations, productivity is not only about the use of technology and task allocation;
it is also a consequence of the quality of the workplace environment, employees’
autonomy, role significance, and socio-political circumstances that allow cooperation
and involvement.

Historically, job and workplace design have been rooted in classic economic theory
and management theory. For instance, Smith (1776) discussed productivity in terms
of the importance of specialisation and division of labour, whereas Babbage (1832)
argued for the productivity implications of specialisation through mechanisation and
cost-efficiency. Finally, Taylor’s scientific management (1911) included standardised
task performance and vertical division of labour. Even though these concepts were
instrumental in boosting productivity, they were also associated with dangers such as
monotony and employee alienation when used exclusively.

Subsequent theories expanded the scope from simplifying tasks to designing
work around humans. Herzberg et al. (1959) discussed the importance of intrinsic
work characteristics in terms of motivation, while Hackman and Oldham’s (1976) Job
Characteristics Model highlighted five critical factors — skill variety, task identity, task
significance, autonomy, and feedback — that make a job meaningful and engaging.
At the same time, the Socio-Technical Systems theory highlighted the interconnect-
edness between technical structure and social relations within organisations (Trist &
Bamforth, 1951).
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In today’s organisations, workplace design deci-
sions are not limited to job structure. Factors such as
the work environment, ergonomics, employee auton-
omy, job rotation, flexibility, and social interaction are
all relevant. Such variables affect fatigue, motivation,
communication, learning, and performance at work.
Hence, it is important to view workplace design as
a multifaceted organisational process rather than an
administrative issue.

The COVID-19 pandemic has transformed the way
organisations perceive workplace design. Remote
and hybrid working have expanded the concept of
workplace design beyond the physical office space
(Nediari et al., 2021). These changes increasingly
require organisations to create spaces that support
both physical and virtual collaboration (Gocer et al.,
2026). Although the current study focuses primarily
on traditional workplace environments, these changes
underscore the importance of workplace design in
increasing employee productivity.

Although research on workplace design is growing,
most existing studies have investigated individual
dimensions of workplace design. For example, several
studies have investigated social interaction (Mittal
& Rani, 2022; Oktavia & Permana, 2025), ergonomic
workplace conditions (Miska & Azzahra, 2025), em-
ployee autonomy (Jaafar & Rahim, 2022; Johannsen
& Zak, 2020), job rotation (Eriksson & Ortega, 2006;
Sunday & Gabriel, 2024), and the physical work envi-
ronment (Hamed et al., 2023; Zhenjing et al., 2022)
as specific dimensions of employee performance
and productivity. Empirical research that includes
multiple dimensions of workplace design in relation
to productivity remains largely limited (Mosquera et
al., 2025), particularly in developing and transition
economies, where evidence on the relationship be-
tween workplace design and workforce productivity
is still scarce (Shamusideen & Ukpomwan, 2014). For
example, Cizmi¢ et al. (2022), in a study of public and
private sector organisations in Bosnia and Herze-
govina, highlighted the importance of workplace
design dimensions for improving employee satisfac-
tion and effectiveness. However, empirical evidence
integrating multiple workplace design dimensions
and workforce productivity in developing countries
remains limited.

Addressing this gap, the current research aims to
explore the connection between workplace design
and workforce productivity in organisations located
in the Republic of North Macedonia. The proposed
paper seeks to contribute to existing research by
integrating work design theories with information on
workplace design practices in organisations today and
their impact on workforce productivity.

This study contributes by extending the existing
literature in three ways. First, the study incorporates
five dimensions of workplace design into a regression
equation with employee productivity. Second, it pro-
vides empirical evidence from a developing country
such as the Republic of North Macedonia, where stud-
ies in this area are notably lacking. Third, the study

findings provide practical implications for managers
to improve workforce productivity.

Research Objectives

The main objective of this study is to examine the
influence of workplace design on workforce productiv-
ity. Specifically, this research aims to explore which
dimensions of workplace design have the greatest
correlation with productivity and determine whether
the empirical findings confirm the existence of a mul-
tidimensional workplace design model.

The objectives of this study include:

* Exploring the theoretical basis for job and
workplace design in terms of their effects on
productivity.

* Evaluating employees’ views of different aspects
of workplace design.

* Examining the relationship between workplace
design and workforce productivity.

* Formulating recommendations aimed at en-
hancing organisational productivity by means
of human-centred workplace design.

Literature Review

Work entails not only economic transactions where
labour and payment are exchanged but also social,
psychological, and organisational processes wherein
people help achieve common objectives, acquire
skills, and construct their occupational selves. Work
is defined in management studies as a process involv-
ing activities performed to accomplish organisational
ends (Schermerhorn, 1993).

Job design is defined as the arrangement of task
content, methods, responsibilities, and relationships
to meet the requirements of technology, organisations,
society, and individuals (Davis, 1966). It encompasses
the design of both the technical and social elements
of the work activity (Umstot et al, 1976). Workplace
design is more inclusive than job design since it cov-
ers both job content and other factors related to the
physical environment in which work occurs.

Effective workplace design requires balancing the
objectives of organisations, including productivity,
efficiency, and quality, with those of employees, which
include autonomy, competence, safety, and mean-
ingfulness of work. According to Armstrong & Taylor
(2014), there should be consistency between roles,
organisational structure, and employees’ abilities.
Likewise, Mathis et al. (2017) suggest that job design
could be modified to improve production results and
job satisfaction.

In today’s business environment, employee well-
being is increasingly recognised as a key factor in
enhancing productivity. Recent studies on workplace
design suggest that it extends beyond the physical
work environment and encompasses psychological and
social dimensions that significantly influence employee
performance and organisational outcomes (Mosquera
et al., 2025; Voordt & Jensen, 2023). Furthermore,
Hamed et al. (2023), in a study conducted in Malaysia
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among employees from different organisational sec-
tors, found that physical work environment positively
affects employee motivation, satisfaction, and produc-
tivity. Supporting this view, Zhenjing et al. (2022), in an
empirical study involving 314 academic staff and using
PLS-SEM analysis, found that a positive workplace envi-
ronment significantly improves employee performance,
which in turn contributes to higher productivity.

However, the relationship between workplace design
and employee outcomes is not always positive. Some
workplace design practices can also have negative
consequences, depending on the nature of the work
and individual employee preferences. For example,
although open-plan office layouts create opportunities
for communication and collaboration, they sometimes
lead to increased noise, frequent interruptions and
even decreased concentration, thereby reducing em-
ployee productivity (Bernstein & Turban, 2018; Gerlitz
& Hiilsbeck, 2024). Therefore, it is very important that
workplace design adapts to the characteristics and na-
ture of the work rather than being applied uniformly.

Ergonomics is concerned with designing workplac-
es, tools, and processes according to human abilities
and limitations. Through ergonomics, one eliminates
superfluous effort and ensures that workers do their
jobs in a safer and more comfortable environment.
When applied in office and knowledge-related environ-
ments, ergonomics addresses matters such as seating,
desk arrangements, monitor positioning, movement,
lighting, and minimising repetitive strain injury.

Recent studies emphasise the importance of er-
gonomic factors in the workplace in improving em-
ployee performance and productivity. A study applying
a systematic literature review conducted between
2020 and 2025 found that ergonomic elements of
the workplace, including lighting, ventilation, work-
space organisation, and ergonomic furniture, increase
productivity by improving focus and physical comfort
(Miska & Azzahra, 2025).

Autonomy is one of the main dimensions of Hack-
man & Oldham’s (1976) Job Characteristics Model,
increasing employees’ responsibility for their work.
Autonomy denotes the level of control employees
exercise over how and when to carry out their du-
ties. Autonomy is important in the Job Characteristics
Model because it enhances employees’ sense of re-
sponsibility and ownership over their work.

Employee autonomy has been widely studied in
relation to employee motivation (Hackman & Oldham,
1976; Karasek, 1979; Matei & Veith, 2023), employee
commitment (Fernet et al., 2012; Gebregiorgis &
Xuefeng, 2021), and job satisfaction (Jing et al., 2021;
Rizwan et al., 2014; Soegiarto et al., 2024; Zychova
et al., 2024;). However, empirical studies that directly
examine the relationship between employee autonomy
and workforce productivity remain relatively limited.
Johannsen and Zak (2020) conducted an experimental
study at Claremont Graduate University involving 100
participants, primarily undergraduate and graduate
students, as well as members of the local community.
The study found that increased perceived autonomy

significantly improved both individual and group pro-
ductivity, significantly increasing employee well-being.
Another empirical study further supports the impor-
tance of employee autonomy in increasing productiv-
ity. With a sample of 155 telecommuting employees,
the study found through the PLS-SEM model that
autonomy positively affects employee productivity
by giving employees greater responsibility over time
management and work tasks (Jaafar & Rahim, 2022).

Nevertheless, autonomy must be coupled with
proper communication from managers, appropriate
training and performance management systems. Oth-
erwise, lack of clear objectives and necessary feedback
may become problematic. In other words, autonomy
should become part of organisational processes.

Job rotation is understood as reassignment of an in-
dividual from one task, job or department to another.
Job rotation can help eliminate boredom, promote
skill diversity, add flexibility and increase employees’
awareness of related tasks. It is especially effective in
cases where companies aim to develop versatile and
less specialised employees.

There are multiple reasons behind the significance
of job rotation as cited in the literature: employees
will have greater access to information, the employer
will have a clearer understanding of their staff’s skills,
and motivation levels will improve due to the lack of
monotony (Eriksson & Ortega, 2006). Furthermore,
job rotation can promote organisational commitment
by enhancing employees’ understanding of how their
tasks fit into the bigger picture of organisational func-
tioning. Empirical studies in recent years also support
the positive role of job rotation in increasing employee
performance and productivity. A study conducted by
Sunday and Gabriel (2024) among 134 employees in
manufacturing firms in Rivers State, Nigeria, found
a strong positive relationship between job rotation
and productivity, suggesting that job rotation con-
tributes to improved employee performance and
organisational outcomes.

Nonetheless, job rotation is not equally suitable
for all jobs. In the case of a very specialised job posi-
tion, constant rotations will lead to higher training
costs and decreased efficiency when staff members
need much time to learn and master the required
skills (Hsieh & Chao, 2004). Therefore, job rotation
should be implemented by adapting to the nature of
the work, taking into account the complexity of the
work, employee competencies, and organisational
needs, rather than being implemented as a universal
workplace design practice.

The physical work environment entails factors
such as lighting, noise, temperature, spatial layout,
accessibility, and general comfort in the workplace
setting. These factors affect employees’ concentra-
tion, communication opportunities, and performance
throughout the workday (Hamed et al., 2023; Vischer,
2007; Voordt & Jensen, 2023).

Another important aspect in design is social inter-
action. Workplaces that encourage teamwork, com-
munication, and trust can enhance the coordination
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of information exchange among workers. This is con-
sistent with socio-technical systems theory, which is
well-suited to the topic at hand. Recent empirical stud-
ies support the positive relationship between social
interactions and productivity. Mittal and Rani (2022), in
a study of independent professionals working in cow-
orking spaces in Chandigarh and Mohali, India, found
a significant positive relationship between workplace
social interactions and productivity. Similarly, Oktavia
and Permana (2025), in a study conducted among
115 employees at HP Care Tangerang, Indonesia, using
the PLS-SEM method, reported that social interactions
significantly improve employee productivity.
Although previous empirical studies support the
importance of workplace design dimensions, such as
physical work environment, ergonomics, autonomy,
job rotation, and social interactions, these factors
have generally been examined separately. Studies
investigating these dimensions simultaneously within
a single model remain limited. This is even more
evident in developing countries, where empirical
evidence on workplace design and workforce pro-
ductivity is still scarce (Shamusideen & Ukpomwan,
2014). For example, Cizmi¢ et al. (2022) highlight the

Table 1

importance of job design on employee productivity for
developing countries by analysing the impact of work-
place design dimensions on employee satisfaction and
effectiveness in a sample of 125 respondents from
public and private sector organisations in Bosnia and
Herzegovina. Therefore, this study aims to contribute
to the literature by examining these dimensions simul-
taneously within a single empirical model.

Conceptual Framework and Hypotheses

This theoretical model involves both the structural
aspects and human aspects of work design. According
to the Job Characteristics Model, an analysis can be
done in relation to how task characteristics affect per-
formance and motivation (Hackman & Oldham, 1976).
The Socio-Technical Systems theory stresses that there
must be a match between the technical system and
social interaction (Trist & Bamforth, 1951).

The workplace design model in this research is
based on five components.

Based on these theoretical foundations, Figure 1
presents the proposed conceptual framework and
hypothesised relationships between workplace design
dimensions and workforce productivity.

Theoretical Foundations of Workplace Design Dimensions and Expected Productivity Outcomes

Workplace design inputs

Theoretical basis

Expected outcome

Physical environment and ergonomics

Biological and perceptual-motor job
design; ergonomics

Reduced fatigue, better comfort,
and improved performance

Autonomy and job rotation

Job Characteristics Model; motivational
job design

Higher motivation, learning,
responsibility, and adaptability

Social interaction

Socio-Technical Systems approach

Stronger cooperation, communication,
and collective productivity

Note. Author’s compilation based on “Motivation through the design of work: Test of a theory* J. R. Hackman and G. R. Oldham,
1976, Organizational Behavior and Human Performance, 16(2), pp. 250-279 (https:/doi.org/10.1016/0030-5073(76)90016-7) and “Some
social and psychological consequences of the longwall method of coal-getting” E. L. Trist and K. W. Bamforth, 1951, Human Relations,
4(1), pp. 3-38 (https://doi.org/10.1177/001872675100400101), and the ergonomics literature.

Figure 1
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Research Hypotheses

Based on the theoretical models presented in Ta-
ble 1 and supported by the findings of recent empirical
studies discussed in the literature review, this study
proposes the following hypotheses regarding the
relationship between workplace design dimensions
and workforce productivity.

Overall hypothesis
Workplace design is positively associated with
workforce productivity.

Sub-hypotheses

Hla: The physical work environment is positively
associated with workforce productivity.

H1b: Ergonomic working conditions are positively
associated with workforce productivity.

H1c: Employee autonomy is positively associated
with workforce productivity.

H1d: Job rotation is positively associated with
workforce productivity.

Hle: Positive social interaction is positively associ-
ated with workforce productivity

Methodology and Model Specification

Research Design

This study adopted a quantitative research design
supported by a comprehensive literature review.
Quantitative data were collected through a survey
administered to employees working in private sector
organisations in the Republic of North Macedonia.
The study targeted respondents from three organisa-
tional levels, namely operational staff, middle-level
management, and top-level management, in order to
obtain diverse perspectives on workplace design and
workforce productivity.

The research design was both descriptive and ex-
planatory. The descriptive component reviewed current
perspectives on workplace design, whereas the ex-
planatory component examined the influence of work-
place design dimensions on workforce productivity.

Sample and Data Collection

Primary data were collected using structured
questionnaires distributed among a sample of 350 re-
spondents comprising operational personnel, middle-
level management, and top-level management. These
respondents came from diverse organisational back-
grounds. The questionnaire comprised closed-ended
Likert-scale statements measuring work environment
features and productivity perceptions.

Secondary data were collected from books and
journal articles concerning human resources manage-
ment, job design, ergonomics, and organisational
behaviour. The original questionnaire consisted of
72 items covering several dimensions of human

resource management and organisational practices.
For the purpose of this study, only the items cor-
responding to the six constructs investigated in this
research (physical work environment, ergonomic
working conditions, employee autonomy, job rota-
tion, positive social interaction, and workforce pro-
ductivity) were retained for statistical analysis. In this
study, workforce productivity refers to employees’
perceived ability to perform their jobs effectively,
achieve work objectives, and maintain a high level
of performance at work. Workforce productivity was
measured using self-reported attitudes or perceptions
from employees collected through multiple Likert-
scale questions included in the questionnaire. The
measurement items were adapted from established
studies in the workplace design and organisational
behaviour literature and were modified to fit the
organisational context of North Macedonia. All con-
struct items were measured using a five-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly
agree), where higher scores indicate more favourable
perceptions of workplace design and higher perceived
workforce productivity. So, the data were collected
through a structured questionnaire administered to
employees working in private sector organisations
in North Macedonia. The study targeted employees
at three organisational levels, operational staff, mid-
dle-level management, and top-level management, to
obtain diverse perspectives on workplace design and
workforce productivity. A total of 400 questionnaires
were distributed to eligible respondents; of these, 350
were returned and deemed complete and suitable for
statistical analysis, yielding a response rate of 87.5%.
The study employed a convenience sampling tech-
nique, whereby respondents were selected based on
their accessibility and willingness to participate. This
non-probability sampling approach was considered
appropriate because it enabled data collection from
employees across various private-sector organisations
within the available time and resource constraints.

Variables and Regression Model

The dependent variable is workforce productivity
(WP). The independent variables are physical environ-
ment (PE), ergonomics (ER), autonomy (AU), job rota-
tion (JR), and social interaction (SI). Gender (GEN) was
included as a control variable to account for potential
demographic differences in workforce productivity.

WP = 0+ B'PE + ER -+ f°AU + B*JR -+ S+ BGEN +

In this model, p° represents the constant term,
B! through B represent the regression coefficients of
the independent variables, 3, represents the regres-
sion coefficient for the control variable (gender) and
e represents the error term. The hypotheses were
tested at a 95% confidence level using regression
coefficients and significance values.

* The findings of this study should be interpreted as evidence of statistical associations rather than causal relationships.
Given the cross-sectional design and the limitations inherent in observational survey data, the estimated coefficients

should not be interpreted as establishing causality.
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Results

Descriptive Statistics

The descriptive statistics in Table 2 indicate that
all variables recorded relatively high mean values,
ranging from 3.61 to 4.05, suggesting positive per-
ceptions among respondents regarding the physical
work environment, ergonomic conditions, employee
autonomy, job rotation, social interaction, and work-
force productivity. The standard deviation values
(0.63-0.82) demonstrate moderate variability in
respondents’ answers. The minimum and maximum
values indicate that all constructs covered the full
range of the measurement scale. Furthermore, skew-
ness values ranged from —0.61 to —0.28, while kurtosis
values ranged from —0.52 to 0.25, indicating that the
data distribution does not significantly deviate from
normality, as the values remain within the commonly
accepted range of *2.

Reliability and Validity

To assess the internal consistency and reliability
of the measurement scales, Cronbach’s Alpha coef-
ficient is calculated for each construct included in
the study. Cronbach’s Alpha values above .70 are
generally considered acceptable, indicating satisfac-
tory internal consistency among the items measur-
ing each construct. The results presented in Table 3
demonstrate that all constructs achieved acceptable
reliability levels, with Cronbach’s Alpha coefficients
ranging from .78 to .89. The highest reliability value
was observed for positive social interaction (¢ = .89),
followed by Ergonomic Working conditions (« = .86)

and workforce productivity (¢ = .85). The lowest
alpha value was recorded for Job rotation (o = .78),
which still exceeds the recommended threshold of
.70. These findings confirm that the measurement
instruments used in this study demonstrate good
internal consistency and are reliable for further
statistical analysis.

Variance Inflation Factor (VIF) and Tolerance sta-
tistics were calculated to assess potential multicol-
linearity among the independent variables. The VIF
values ranged from 1.24 to 1.56, while tolerance
values ranged from .64 to .81. Since all VIF values
are well below the commonly accepted threshold of
5.0 (and considerably below the more conservative
threshold of 3.0), and all tolerance values exceed
0.20, multicollinearity is not considered a concern.
These findings indicate that each workplace design
dimension contributes unique explanatory informa-
tion to the regression model and that the estimated
regression coefficients are stable and reliable.

As shown in Table 4, Variance Inflation Factor (VIF)
and Tolerance statistics were calculated to assess po-
tential multicollinearity among the independent vari-
ables. The VIF values ranged from 1.24 to 1.56, while
tolerance values ranged from .64 to .81. Since all VIF
values are well below the commonly accepted thresh-
old of 5.0 (and considerably below the more conserva-
tive threshold of 3.0), and all tolerance values exceed
.20, multicollinearity is not considered a concern.
These findings indicate that each workplace design
dimension contributes unique explanatory informa-
tion to the regression model and that the estimated
regression coefficients are stable and reliable.

Table 2
Descriptive Statistics for Study Variables
Variable Mean Std. Dev. Minimum | Maximum | Skewness Kurtosis
Physical Work Environment 3.82 0.71 1.5 5 —0.42 -0.31
Ergonomic Working Conditions 3.95 0.68 1.8 5 -0.55 0.12
Employee Autonomy 3.74 0.76 1.6 5 -0.36 -0.45
Job Rotation 3.61 0.82 1.4 5 -0.28 -0.25
Positive Social Interaction 4.05 0.63 2 5 -0.61 0.25
Workforce Productivity 3.88 0.7 1.7 5 -0.47 -0.18
Table 3
Reliability Analysis of Study Constructs
Construct Number of Items Cronbach’s Alpha (o) Interpretation
Physical Work Environment 5 .82 Good reliability
Ergonomic Working Conditions 5 .86 Good reliability
Employee Autonomy 4 81 Good reliability
Job Rotation 4 78 Acceptable reliability
Positive Social Interaction 5 .89 Very good reliability
Workforce Productivity 5 .85 Good reliability
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Table 4
Multicollinearity Diagnostics

Predictor Tolerance VIF
Gender (Control Variable) .56 1.08
Physical Work Environment .69 1.45
Ergonomic Working Conditions .66 1.52
Employee Autonomy .73 1.37
Job Rotation .81 1.24
Positive Social Interaction .64 1.56

Common Method Bias Assessment

Since the data for all variables were collected
through a self-administered questionnaire from the
same respondents, the possibility of common method
bias (CMB) was considered. Common method bias may
occur when the measurement method rather than the
actual relationships among constructs influences the
observed correlations. Therefore, Harman’s single-
factor test was conducted to assess whether a single
factor accounted for the majority of the covariance
among the study variables. All measurement items
representing the independent variables (physical
work environment, ergonomic working conditions,
employee autonomy, job rotation, and positive social
interaction) and the dependent variable (workforce
productivity) were entered into an exploratory fac-
tor analysis without rotation. The results indicated
that six factors with eigenvalues greater than 1 were
extracted, and the first factor accounted for 32.47% of
the total variance, which is below the recommended
threshold of 50%. Therefore, no single factor dominat-
ed the variance explained by the measurement items,
suggesting that common method bias is unlikely to
represent a serious concern in the present study.

Table 5
Harman'’s Single Factor Test Results

Correlation Analysis

A correlation analysis was performed to determine
the extent to which each of the workplace designs
correlates positively or negatively with workforce
productivity. The statistical significance of the cor-
relation coefficients was assessed using Pearson’s
correlation test (two-tailed) at the 95% confidence
level. All correlations are positive and statistically
significant. The highest correlation coefficient belongs
to social interactions, where r = .64, ergonomics,
where r = .62, and the physical environment, where
r = .58. The lowest correlation coefficient is r = .41,
which belongs to job rotation.

The multiple regression approach was adopted to
establish the extent of influence of each factor on the
productivity of the labour force

As shown in Table 7, the regression model is
statistically significant (F(5,194) = 61.32, p < .001),
indicating that the set of workplace design predictors
significantly explains variations in workforce pro-
ductivity. The coefficient of determination (R?> = .61)
indicates that approximately 61% of the variance in
workforce productivity can be explained by the five
workplace design dimensions included in the model.

The adjusted coefficient of determi-
nation (Adjusted R? = .59) further
confirms the robustness of the model

after accounting for the number of

Test Result . ;

- predictors. The results presented in
Number of factors extracted (Eigenvalue > 1) 6 Table 8 demonstrate that all five work-
Variance explained by the first factor 32.47% place design factors show statistically
Recommended threshold < 50% significant positive relationships with

workforce productivity. Among the

No significant common

predictors, positive social interaction

Conclusion method bias detected emerged as the strongest predictor
Table 6
Correlations between Workplace Design Factors and Workforce Productivity
Relationship Correlation (r) Interpretation
Physical environment and productivity .58 Positive, significant
Ergonomics and productivity .62 Positive, significant
Autonomy and productivity .55 Positive, significant
Job rotation and productivity 41 Positive, significant
Social interaction and productivity .64 Positive, significant
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Table 7

Model Summary
Model Statistics Value
R 781
R? .61
Adjusted R? .59
F-statistic 61.32
Degrees of freedom F(5,194)
Model significance (p-value) <.001
Table 8
Regression analysis
Predictor Stand;rdised S:f:f&rs t-value p-value Interpretation
Gender (Control Variable) 0.34 0.06 5.67 .001 Significant control variable
Physical work environment 0.21 0.07 3.12 .002 Positive and significant
Ergonomic working conditions 0.24 0.06 4.01 .001 Positive and significant
Employee autonomy 0.19 0.08 2.47 .014 Positive and significant
Job rotation 0.12 0.06 2.16 .032 Positive and significant
Positive social interaction 0.27 0.07 4.36 .001 Positive and significant

(8 =0.27, p < .001), followed by ergonomic work-
ing conditions (8 = 0.24, p < .001) and the physical
work environment (8 = 0.21, p = .002). Employee
autonomy also had a significant positive contribu-
tion (8 = 0.19, p = .014), while job rotation showed
the smallest but still statistically significant effect
(8 =0.12, p = .032). These findings suggest that
workplace design elements, particularly social inter-
action and ergonomic conditions, play an important
role in enhancing workforce productivity. Gender was
included as a control variable in the regression analysis. The
results indicate that gender was statistically significant
(8 = 0.34, p <.01). However, the inclusion of the
control variable did not materially alter the relation-
ships between the workplace design dimensions and
workforce productivity.

Discussion

The findings of this study are consistent with the
theoretical assumptions of the Job Characteristics
Model (Hackman & Oldham, 1976) and the Socio-
Technical Systems Theory (Trist & Bamforth, 1951),
emphasising that workplace design is a multidimen-
sional construct related to employee productivity.

Based on the results of the study, we found positive
and statistically significant relationships between all
construct variables that determine workplace design
and employee productivity. The positive and signifi-
cant correlations between all variables indicate that
productivity is affected not only by individual efforts
but also by factors such as workspaces, work itself,
autonomy, and social relations in the workplace.

In terms of statistical significance, social interaction

Hypothesis Testing (8 = 0.27, p < .01) is the strongest predictor among

Table 9

Summary of Hypothesis-Testing Results

Hypothesis Description Result
Ger;eral reseqrch Workplace design is positively associated with workforce productivity. Supported
ypothesis

Hla The physical work environment is positively associated with workforce productivity. Supported
H1b Ergonomic working conditions are positively associated with workforce productivity. Supported
Hlc Employee autonomy is positively associated with workforce productivity. Supported
H1d Job rotation is positively associated with workforce productivity. Supported
Hle Positive social interaction is positively associated with workforce productivity. Supported
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the factors analysed. These findings are consistent
with studies by Mittal and Rani (2022) and Oktavia
and Permana (2025), which found that workplace
social interaction significantly increases employee
productivity. This may be explained by the fact that
effective communication, knowledge sharing, and
interpersonal trust create conditions for coordination
and collaboration, thus improving employee perform-
ance and increasing productivity.

Another important factor is ergonomics, for which,
based on the results (8 = 0.24, p < .01), we confirm
hypothesis H1b. This finding is consistent with Miska
and Azzahra (2025), who concluded that workplace
ergonomics, including space organisation, ventilation,
ergonomic furniture, and lighting, positively affect
employee performance by reducing physical strain
and increasing concentration. Based on the study’s
findings and previous research, organisations should
create comfortable workspaces with appropriate
lighting, reduced noise levels, an adequate workspace
layout, and ergonomic furniture, as these factors are
likely to increase employee productivity.

The physical work environment was also found
to be a significant factor in workforce productivity
(8 =0.21, p < .01). These findings are consistent
with the results of the study by Zhenjing et al. (2022),
who demonstrated that a good work environment
increases employee performance, as well as Hamed
et al. (2023), according to which a well-designed
physical workspace increases employee motivation,
satisfaction and productivity.

Autonomy, as another dimension of workplace
design, was positively associated with workforce
productivity (8 = 0.19, p < .05), suggesting that the
greater the autonomy provided to employees in carry-
ing out their tasks, the more productive they will be.
These findings are also consistent with the study by
Johannsen and Zak (2020), which, based on an experi-
ment, found that autonomy plays an important role
in both individual and team contexts. The study by
Jaafar and Rahim (2022) also supports these findings,
indicating that autonomy positively affects employee
productivity by giving employees greater responsibil-
ity for time management and work tasks.

Job rotation was also found to have a positive and
statistically significant relationship with workforce
productivity (8 = 0.12, p < .05), although in terms
of magnitude of impact it had the smallest effect
compared to other dimensions of workplace design.
This finding is consistent with the study by Sunday
and Gabriel (2024), which found that job rotation
contributes positively to employee performance in
manufacturing firms in Rivers State, Nigeria. The
smaller effect of job rotation on workforce productiv-
ity can be explained by the nature of the job and the
organisational context. For example, Hsieh and Chao
(2004) found that job rotation is less effective in highly
specialised positions, where task rotation requires ad-
ditional training and at the same time longer periods
to adapt. Another study on the impact of job rotation
on workforce productivity and the mediating effects

of HR strategy and training in the petrochemical in-
dustry found that job rotation had a negative effect
on productivity (Alizadeh Majd et al., 2024). This study
also found that HR strategy and training moderated
the positive effect between rotation and workforce
productivity. Therefore, organisations should con-
sider task complexity and employee competencies
and implement practices to adapt employees before
implementing workforce rotation.

Conclusion and Recommendations

This study concludes that workplace design plays
a very important role in ensuring employee productiv-
ity. From the results of this research, it becomes clear
that physical environment, ergonomics, autonomy,
job rotation, and social interaction all play a vital
role in determining worker performance. Based on
the results of the study, social interaction showed
the strongest positive association with workforce
productivity. These findings suggest practical impli-
cations for organisations, which suggest investing in
communication and teamwork; the other dimension
with the greatest impact was the ergonomic and
physical environment dimension, where the findings
suggest that organisations should pay attention to
ergonomic factors and create good working condi-
tions to improve productivity,

Autonomy should also be evaluated when delegat-
ing tasks, as the study’s findings suggest that the
more autonomy employees are given in performing
their tasks, the more productive they will be. While
job rotation had a smaller effect, it should therefore
be used selectively, and the nature and complexity of
the tasks as well as the skills and competencies of the
employees should be taken into account.

According to this research, work is no mere eco-
nomic activity. Rather, work is an organised social
process shaped by task design, worker autonomy,
the physical environment, and interpersonal relation-
ships.

From these findings, organisations should take into
account the following recommendations:

* Ensure that the workplace allows for concentra-
tion as well as interactions between employ-
ees.

* Purchase ergonomically designed furniture
along with appropriate lighting and noise reduc-
tion devices, as well as space division to ensure
comfort and reduce fatigue.

* Provide employees with an appropriate level of
autonomy by allowing greater discretion in task
execution and decision-making.

* Use job rotation selectively, where employee
skills and competencies allow.

* Employee managers should be trained on how
to provide support for autonomy and commu-
nication between employees.

* Use valid measures of performance and pro-
ductivity when evaluating workplace design
initiatives.
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Limitations and Future Research

While this study offers some empirical evidence,
there are a number of limitations that should be con-
sidered. Firstly, this study relies on self-reported data
collected from surveys, which might be influenced
by participants’ perceptions rather than their actual
productivity levels. Secondly, this study is limited to
the organisations operating in the Republic of North
Macedonia, which might affect its generalisability to
other organisations in different environments. Thirdly,
this research was based on a cross-sectional survey
design, and the findings should be interpreted as
correlations rather than causal relationships. Future
research could use longitudinal or experimental de-
signs to investigate the causal relationships between
workplace design and workforce productivity.

In the future, the scope of this study could be broad-
ened to include samples of organisations from various
industries and countries, include objective measures
of productivity, and apply longitudinal designs to
investigate whether changes in workplace design
have a long-lasting effect on employee productivity.
Furthermore, although gender was included as a con-
trol variable in the regression analysis, the model did
not include other potentially relevant demographic,
organisational, and contextual variables (e.g., age,
organisational position, leadership quality, compen-
sation, and sector-specific characteristics) that may
also influence workforce productivity. Future studies
could incorporate these variables to provide a more
comprehensive explanation of workforce productivity
and could also draw on multiple data sources to further
reduce the potential for common method bias.

References

Alizadeh Majd, A., Bell, R., Alj, S. A., Davoodi, A., &
Nasirifar, A. (2024). The effect of job rotation on em-
ployee performance: the mediating role of HR strategy
and training in the petrochemical industry. Industrial
and Commercial Training, 56(2), 93—-105. https://doi.
org/10.1108/ICT-10-2023-0074

Armstrong, M., & Taylor, S. (2014). Armstrong’s han-
dbook of human resource management practice (13th ed.).
Kogan Page.

Babbage, C. (1832). On the economy of machinery and
manufactures. Charles Knight.

Bernstein, E. S., & Turban, S. (2018). The impact of the
‘open’ workspace on human collaboration. Philosophical Tran-
sactions of the Royal Society B: Biological Sciences, 373(1753),
20170239. https://doi.org/10.1098/rstb.2017.0239

Cizmi¢, E., Rahimi¢, Z., Sesti¢, M., & Ahmi¢, A. (2022,
May). The impact of job design parameters on employee
satisfaction and effectiveness in developing countries wit-
hin digitization context. In I. Karabegovi¢, A. Kovacevic,
& S. Mandzuka (Eds.), New Technologies, Development and
Application V (pp. 1076-1082). Springer.

Davis, K. (1966). Human behavior at work: Organizational
behavior. McGraw-Hill.

Eriksson, T., & Ortega, J. (2006). The adoption of job
rotation: Testing the theories. ILR Review, 59(4), 653—-666.
https:/doi.org/10.1177/001979390605900407

Fernet, C., Austin, S., & Vallerand, R. J. (2012). The
effects of work motivation on employee exhaustion and
commitment: An extension of the JD-R model. Work &
Stress, 26(3), 213-229. https:/doi.org/10.1080/0267837
3.2012.713202

Gebregiorgis, A. K., & Xuefeng, Z. (2021). Exploring
the relationship between Job autonomy and employee
engagement in turbulent times: The role of autonomous
motivation. International Journal of Research in Business and
Social Science, 10(2), 134—152. https://doi.org/10.20525/
ijrbs.v10i2.1074

Gerlitz, A., & Hiilsbeck, M. (2024). The productivity tax
of new office concepts: a comparative review of open-
plan offices, activity-based working, and single-office
concepts. Management Review Quarterly, 74(2), 745-775.
https:/doi.org/10.1007/s11301-022-00316-2

Gocer, O., Erg6z Karahan, E., Parkinson, T., Gocer, K., &
de Dear, R. (2026). Shifting work patterns and workplace
perceptions post-COVID-19. Architectural Science Review,
69(2), 240-252. https:/doi.org/10.1080/00038628.202
5.2493819

Hackman, J. R., & Oldham, G. R. (1976). Motivation
through the design of work: Test of a theory. Organiza-
tional Behavior and Human Performance, 16(2), 250-279.
https://doi.org/10.1016/0030-5073(76)90016-7

Hamed, S. A., Hussain, M. R. M., Jani, H. H. M., Sabri,
S.S. S., & Rusli, N. (2023). The impacts of physical wor-
kplace environment (PWE) on employees productivity.
International Journal of Business and Technology Management,
5(4), 369-376.

Herzberg, F.,, Mausner, B., & Snyderman, B. B. (1959).
The motivation to work (2nd ed.). John Wiley & Sons.

Hsieh, A. T., & Chao, H. Y. (2004). A reassessment of
the relationship between job specialization, job rotation
and job burnout: Example of Taiwan’s high-technology
industry. The International Journal of Human Resource
Management, 15(6), 1108-1123. https://doi.org/10.1080
/09585190410001677331

Jaafar, N. A., & Rahim, R. A. (2022, September). Tele-
commuting and employee productivity: Mediating role of
work-family conflict and autonomy. Proceedings, 82(1), 84.
MDPI. https:/doi.org/10.3390/proceedings2022082084

Jing, S., Li, Z., Stanley, D. M., Guo, X., & Wenjing, W.
(2021). Work-family enrichment: influence of job auto-
nomy on job satisfaction of knowledge employees. Fron-
tiers in Psychology, 12, 726550. https://doi.org/10.3389/
fpsyg.2021.726550

Johannsen, R., & Zak, P. J. (2020). Autonomy raises
productivity: An experiment measuring neurophysiology.
Frontiers in Psychology, 11, 963. https://doi.org/10.3389/
fpsyg.2020.00963

Karasek, R. A. (1979). Job demands, job decision la-
titude, and mental strain: Implications for job redesign.
Administrative Science Quarterly, 24(2), 285-308. http://
dx.doi.org/10.2307/2392498

Koontz, H. (1959). Principles of management. McGraw-
-Hill.

Matei, R., & Veith, C. (2023). Empowerment and enga-
gement: The role of autonomy and feedback in fostering
employee motivation. Manager, 37(1), 7-22.

Mathis, R. L., Jackson, J. H., Valentine, S. R., & Meglich,
P. A. (2017). Human resource management (15th ed.). Cen-
gage Learning.

Miska, L., & Azzahra, S. (2025). An ergonomic office
interior design study on improving employee performan-
ce and job satisfaction. International Journal Administra-

e-mentor 2 (114) 39



tion, Business & Organization, 6(3), 326-339. https://doi.
org/10.61242/ijabo.25.630

Mittal, E., & Rani, T. (2022). Do social interactions
really moderate job productivity in coworking spaces?
Acta Universitatis Sapientiae, Economics and Business, 10(1),
145-160. https://doi.org/10.2478/auseb-2022-0009

Mosquera, P., T. Chagas, B., & Azevedo, A. (2025).
Enhancing positive work outcomes through workplace
design. Journal of Corporate Real Estate, 27(4), 261-280.
https://doi.org/10.1108/JCRE-11-2024-0039

Nediari, A., Roesli, C., & Simanjuntak, P. M. (2021,
April). Preparing post Covid-19 pandemic office design
as the new concept of sustainability design. IOP Con-
ference Series: Earth and Environmental Science, 729(1),
012095. I0P Publishing. https:/doi.org/10.1088/1755-
1315/729/1/012095

Oktavia, P., & Permana, D. (2025). The influence of
work stress, work life balance, and quality of social
interaction on employee productivity (Study at HP Care
Tangerang). Business, Economics, Law, Communication, and
Social Sciences, 1(2), 156-170.

Rizwan, M., Jamil, M. 1., Shahid, U., Saeedi, A.,
Faisal, N., Islam, Z., Qadeer, A., & Mateen, A. (2014).
The impact of the job stress, job autonomy and working
conditions on employee satisfaction. International Journal
of Human Resource Studies, 4(2), 196-207. https:/doi.
org/10.5296/ijhrs.v4i2.5907

Schermerhorn, J. R. (1993). Management for productivity
(5th ed.). John Wiley & Sons.

Shamusideen, K., & Ukpomwan, N. (2014). Industrial
workplace design and physiological consideration of
work in developing countries. Journal Prevention & Ergo-
nomics, 8(1), 53-73.

Smith, A. (1776). An inquiry into the nature and causes of
the wealth of nations. W. Strahan and T. Cadell.

Soegiarto, 1., Sihite, M., & Usmany, P. (2024). The
influence of training and development programs, job

autonomy, and organizational culture on employee job
satisfaction and performance. International Journal of
Business, Law, and Education, 5(2), 1577-1583. https://doi.
org/10.56442/ijble.v5i2.596

Sunday, J. 1., & Gabriel, P. D. . (2024). Job rotation and
employee performance in manufacturing companies in
rivers state. World Journal of Entrepreneurial Development
Studies, 9(4), 0544.

Taylor, E. W. (1911). The principles of scientific manage-
ment. Harper & Brothers.

Trist, E. L., & Bamforth, K. W. (1951). Some social and
psychological consequences of the longwall method of
coal-getting. Human Relations, 4(1), 3-38. https:/doi.
org/10.1177/001872675100400101

Umstot, D. D., Bell, C. H., & Mitchell, T. R. (1976). Effe-
cts of job enrichment and task goals on satisfaction and
productivity: Implications for job design. Journal of Applied
Psychology, 61(4), 379-394. https:/doi.org/10.1037/0021-
9010.61.4.379

Vischer,]. C. (2007). The effects of the physical environ-
ment on job performance: towards a theoretical model
of workspace stress. Stress and Health, 23(3), 175-184.
https://doi.org/10.1002/smi.1134

Voordt, T. V. D., & Jensen, P. A. (2023). The impact of
healthy workplaces on employee satisfaction, productivi-
ty and costs. Journal of Corporate Real Estate, 25(1), 29-49.
https:/doi.org/10.1108/JCRE-03-2021-0012

Zhenjing, G., Chupradit, S., Ku, K. Y., Nassani, A. A., &
Haffar, M. (2022). Impact of employees’ workplace envi-
ronment on employees’ performance: a multi-mediation
model. Frontiers in Public Health, 10, 890400. https:/doi.
org/10.3389/fpubh.2022.890400

Zychova, K., Fejfarova, M., & Jindrova, A. (2024). Job
autonomy as a driver of job satisfaction. Central European
Business Review, 13(2), 117—140. https:/doi.org/10.18267/
j.cebr.347

Valon Ameti is an Assistant Professor (Docent) at the Faculty of Economics, University of Tetova, with academic

experience in project management, business planning, marketing, and management. He holds a PhD in Business
Administration from South East European University in Tetova, North Macedonia. He completed both his Bachelor’s
degree (BSc) and Master’s degree (MSc) in Marketing and Management at the University of Tetova. His research
interests include management, human resource management, organisational performance. He is the author and
co-author of several publications in international scientific journals.

Edrina Emini Deari is an Assistant Professor (Docent) at the Faculty of Economics, University of Tetova, with
academic and professional experience in management, marketing and business. She holds a PhD in Business Ad-
ministration from the South East European University in Tetova, North Macedonia. Previously worked in the Cabinet
of the Minister for Foreign Investments at the Government of the Republic of North Macedonia. She completed
an MSc in Finance and Accounting, as well as a Bachelor’s degree in Economics and Business at the University
of Tetova. Her research interests include leadership, organisational culture, technology adoption and business
performance. She is the author of several publications in international scientific journals.

Atixhe Maksuti is an Assistant Professor at the University of Tetovo, North Macedonia. She holds a Bachelor’s
degree in Business Administration and a Master’s degree in Management from South East European University. She
has pursued doctoral studies in Management at the University of Hamburg and is currently a Doctor of Econom-
ics Sciences in Business Administration at South East European University. Her professional experience includes
accounting, business management, entrepreneurship, and academic teaching. She has also served as the owner
and director of Vision Academy and as a regional coordinator for educational and migration-related projects sup-
porting students and migrants from North Macedonia. Her research interests include business administration,
entrepreneurship, management, ethics, financial integration, and small and medium-sized enterprises.

40

e-mentor 2 (114)



Areta Exploring the Impact of Economic
Freedom on Entrepreneurial
Innovation and Business Growth:
The Case of North Macedonia

Abstract

This study examines the relationship between economic freedom, entrepreneurial innova-
tion, and business growth in North Macedonia. Despite the country’s notable economic
changes, the entrepreneurial landscape remains shaped by institutional-quality chal-
lenges and regulatory impediments. Policymakers and business actors can benefit from
understanding how perceptions of economic freedom affect business outcomes, thereby
supporting sustainable growth. This study explores whether higher perceived economic
freedom correlates with greater innovation and business growth among entrepreneurs
in North Macedonia. Using a mixed-methods design, this study examines the opportuni-
ties and challenges faced by entrepreneurs by combining qualitative thematic analysis
with quantitative survey data. An online survey with Likert-scale items and open-ended
questions was used to gather data from 150 participants, including analysts, experts, and
entrepreneurs from a variety of industries. Descriptive statistics and correlation analysis
in SPSS were used to assess the quantitative component, while thematic coding was used
to identify recurring themes and insights in the qualitative responses. Limited access to
finance and regulatory complexity hinder innovation despite some improvements in prop-
erty rights. The findings indicate that encouraging entrepreneurial innovation and long-
term business growth in North Macedonia requires streamlining regulatory frameworks
and increasing access to funding. Increased economic freedom boosts competitiveness
and lowers barriers to starting new businesses, allowing start-ups to flourish and sup-
porting overall economic growth. By comparing the results with previous research on the
Western Balkans, the study offers insights that can inform a more strategic approach to
entrepreneurial policy in North Macedonia.

Keywords: economic freedom, innovation, entrepreneurship, North Macedonia, business
growth

Introduction

Over the past thirty years, North Macedonia has moved from the constraints of
a centrally planned system towards the institutions of a market economy. This transi-
tion has been accompanied by membership in international organisations and a wave
of structural reforms, yet many entrepreneurs still describe the business environment
as difficult. They most often point to complicated regulations, limited financing chan-
nels, and recurring political uncertainty.

In this setting, the idea of economic freedom offers a useful way to understand
how rules and institutions shape the chances for new firms to innovate and expand.
By economic freedom, we mean the extent to which people and businesses can make
their own choices without excessive state involvement, with key dimensions includ-
ing secure property rights, clear regulations, and open markets. An empirical study by
Estrin et al. (2013) provide strong evidence that inadequate property rights protection
create institutional barriers, reducing entrepreneurs development.

The study explores how perceptions of economic freedom relate to entrepreneurial
outcomes in North Macedonia. We ask whether higher levels of perceived freedom go
hand in hand with stronger innovation and business growth. To answer this, we com-

Copyright © 2026, Arjeta Amzai
Arjeta Amzai, University of Tetova, North Macedonia, @ https://orcid.org/0009-0003-7248-2061

e-mentor 2 (114) 41



bined a statistical analysis of survey data with insights
from entrepreneurs’ own written accounts. This mix
of quantitative and qualitative evidence allows us not
only to identify general patterns but also to highlight
the lived experiences behind those numbers. Unlike
many previous studies that focus exclusively on en-
trepreneurs’ perceptions, this study integrates both
entrepreneurial and institutional perspectives to ex-
plain how economic freedom, institutional trust, and
governance structures interact to shape innovation
and business growth in North Macedonia. The study
further contributes by examining the emerging risks
of entrepreneurial brain drain within the context of
future European integration. In doing so, we aim
to contribute to the still-limited discussion of how
economic freedom shapes entrepreneurship in tran-
sitional economies of the Western Balkans.

Literature Review

The theoretical foundations for linking economic
freedom and entrepreneurship trace back to Schum-
peter’s (1942) idea of creative destruction, which
positions the entrepreneur as a disruptive innovator
in the marketplace. North (1990) later highlighted
that such innovation cannot thrive without supportive
institutions — clear property rights, predictable legal
frameworks, and enforceable contracts. Building on
this tradition, Acemoglu and Robinson (2012) argued
that inclusive institutions nurture innovation and
long-term growth, while extractive systems suppress
entrepreneurial activity. Together, these perspectives
underscore that entrepreneurship is as much a product
of institutional design as of individual creativity. Ac-
cording to Bowen & De Clercq (2008) entrepreneurs
engage improve business growth.

Empirical studies have reinforced this view. Cross-
country analyses, such as Berggren’s (2003), show
that higher levels of economic freedom often align
with faster growth and more competitive business
environments. An empirical study about economic
freedom and economic growth in Southeast Euro-
pean countries over the period 2000-2019 found
that economic growth has a positive and statistically
significant impact on economic growth (Emini, 2021).
More recent evidence using the Heritage Foundation’s
Index of Economic Freedom and the Fraser Institute’s
Economic Freedom of the World index finds positive
correlations between freedom scores and outcomes
such as firm creation, productivity, and innovation
capacity (Miller & Kim, 2023). According to Gwartney
et al. (2021), higher levels of economic freedom are
associated with stronger business performance. Yet,
these benefits are uneven. In transitional economies,
weak institutions frequently undermine the potential
gains from liberalisation. DZafi¢ (2014) documents
how SMEs in the Western Balkans struggle with
bureaucracy, corruption, and inconsistent regulatory
enforcement, while Bitzenis and Nito (2005) observed
similar barriers in Albania. These challenges resonate
strongly in North Macedonia, where entrepreneurs

continue to report limited access to credit, fragile
property rights, and uneven market competition.

Despite such obstacles, incremental improvements
in economic freedom can have tangible effects. Bar-
tlett and Prica (2017), for example, note how closer
integration with the European Union has created op-
portunities for Western Balkan firms. The World Bank’s
(2020) Doing Business report likewise shows that
targeted reforms — such as simplifying registration
or streamlining taxation — can lower entry barriers.
Still, these reforms are often fragile, especially when
political instability erodes predictability.

According to Bowen & De Clercq (2008) entre-
preneurs engage improve innovation and business
growth. However, as stated by Smallbone & Welter
(2008) institutional and political environment that
enables development is essential for entrepreneurial
growth and economic development. Institutional qual-
ity is also central to fostering entrepreneurial innova-
tion. Entrepreneurs in emerging economies typically
face a dual challenge: scarce venture financing and
burdensome administrative procedures. In North
Macedonia, regulatory compliance costs, licensing
delays, and restricted funding opportunities remain
key barriers. Yet perception matters too. Research sug-
gests that entrepreneurs who feel greater autonomy
are more inclined to take risks and adopt new tech-
nologies, pointing to a psychological dimension of
economic freedom that complements formal reforms.
The relationship between entrepreneurship and insti-
tutional support can also be understood through the
Triple Helix framework proposed by Etzkowitz and
Leydesdorff (2000), which emphasises the interac-
tion between universities, industry, and government
in fostering innovation ecosystems. In transitional
economies, the effectiveness of entrepreneurial
development depends not only on market liberalisa-
tion but also on the quality of cooperation among
these institutional actors. Weak coordination among
academia, public institutions, and private industry
may significantly limit the capacity for innovation and
long-term business growth.

Comparative evidence from neighbouring countries
highlights similar dynamics. Serbian entrepreneurs
cite finance and regulation as persistent hurdles, while
in Albania, reforms have improved economic freedom
rankings without fully resolving informality and weak
enforcement. These parallels suggest that North
Macedonia’s constraints are not isolated but reflect
broader structural issues in the Western Balkans.

Taken together, the literature reveals a consistent
pattern: economic freedom supports entrepreneur-
ship, but the magnitude of this effect depends heav-
ily on institutional quality and access to finance. In
North Macedonia, progress in property rights and
regulatory reforms has created some momentum,
yet innovation and firm growth remain constrained.
Closing this gap will require not only stronger legal
and financial institutions but also efforts to build
entrepreneurs’ confidence in their autonomy and
opportunities.
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Conceptual Framework of the Relationship Between Economic Freedom, Institutional Trust, Innovation Capacity, and Business

Growth in North Macedonia

'd &)
1. ECONOMIC FREEDOM

(rules and market openness)

Limited government intervention
Clear regulations and low tax burden
Open and competitive markets

v

2. INSTITUTIONAL TRUST

(confidence in rules and governance)

.

Predictable and transparent regulations
Effective contract enforcement
Low corruption and institutional quality

v

3. INNOVATION CAPACITY
(ability to create and apply new ideas)

-

Ré&D and knowledge creation
Collaboration (university—industry—government)
Entrepreneurial risk-taking and creativity

v

4. BUSINESS GROWTH

(firm performance and expansion)

Sales and revenue growth
Employment creation

Productivity improvement
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g - Burdensome regulations, licensing
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red tape increase costs and
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High financing costs, collateral
requirements, and limited venture
capital constrain investment and
innovation.

WEAK RULE OF LAW

Uncertain enforcement of contracts,
weak property rights protection,
and inconsistent judiciary reduce
trust and deter long-term investment.

BRAIN DRAIN

Emigration of skilled and talented
individuals reduces the stock of
human capital and innovation
potential.

» Negative / moderating influence of barriers |

Note. The model proposes that economic freedom enhances institutional trust, which in turn builds innovation capacity and contrib-
utes to business growth. However, regulatory complexity, limited access to finance, weak rule of law, and brain drain can weaken

this process.

Figure 1 presents the study’s conceptual frame-
work, illustrating the relationships among economic
freedom, institutional trust, innovation capacity, and
business growth, as well as the main institutional
barriers constraining entrepreneurial development
in North Macedonia.

Methodology

A mixed-methods design was employed, combining
survey data with qualitative insights from entrepre-
neurs. This approach was chosen to capture both
the statistical relationships between perceptions of
economic freedom and business outcomes and the
personal perspectives of entrepreneurs on institu-
tional challenges in North Macedonia. To deepen
the study’s interpretative dimension, an additional
qualitative empirical phase was conducted through
semi-structured interviews with 10 government rep-

resentatives and institutional stakeholders involved
in entrepreneurship and innovation policy in North
Macedonia. The integration of institutional perspec-
tives enabled triangulation between entrepreneurs’
perceptions and policy-level interpretations of the
entrepreneurial ecosystem.

The study focused on entrepreneurs, business
analysts, and sector experts across North Macedonia,
with attention to the predominance of small and
medium-sized enterprises. Purposive sampling was
applied, and 150 questionnaires were distributed on-
line. A subset of responses was used for pilot testing
and preliminary feedback. In parallel, semi-structured
interviews were conducted with representatives from
institutions associated with SME development, inno-
vation support, economic policy, and entrepreneurial
governance, including public agencies, innovation
funds, chambers of commerce, and university innova-
tion centres.
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The sample reflects the structure of the national
entrepreneurial landscape. Most respondents were
between 25 and 44 years old, an age group often
driving new business initiatives. Male participants
predominated, reflecting regional gender disparities
in entrepreneurship. While IT and technology firms
made up a large portion of the sample, respondents
also came from trade, services, and other sectors.
The majority managed micro and small firms (1-20
employees), underscoring the centrality of SMEs in
the national economy.

Data Collection and Analysis

The main hypothesis of the research study is the
following: “Perceptions of greater economic freedom
(fair competition, secure property rights, and predict-
able institutions) have a positive impact on firms’
innovation capacity and growth in North Macedonia,
while limited access to finance, complex regulations,
and weak institutional enforcement constrain these
effects.”

Data were collected via an online questionnaire
comprising three sections. The first captured demo-
graphic details (age, gender, sector, firm size). The
second measured perceptions of economic freedom,
including taxation, regulation, property rights, com-
petition, and finance. The third section assessed
entrepreneurial outcomes such as innovation, R&D
investment, expansion, and revenue growth.

Likert-scale (1-5) items provided quantitative data,
while open-ended questions encouraged participants
to describe their personal experience.

Quantitative analysis was carried out using SPSS.
Descriptive statistics were calculated first, followed by
Pearson correlations to explore relationships between
economic freedom indicators and entrepreneurial out-
comes. Ordinary Least Squares (OLS) regression was
then applied to test predictive effects on innovation
capacity and revenue growth.

Qualitative responses were analysed thematically,
with recurring issues identified around regulatory
complexity, financing constraints, and institutional
trust.

Reliability was ensured through internal consist-
ency checks (Cronbach’s alpha). Validity was supported
by aligning survey items with established indices of

economic freedom (Heritage Foundation, Fraser In-
stitute) and tailoring them to the North Macedonian
context. Triangulation of quantitative and qualitative
evidence strengthened the robustness of findings.

Ethical Considerations

Informed consent was obtained from all partici-
pants. Data were collected anonymously, and no iden-
tifying information was published. The study followed
ethical standards for social science research, ensuring
confidentiality and voluntary participation.

Demographic Data

Table 1 summarises the main demographic charac-
teristics of the respondents, covering age, gender, sec-
tor of activity, and firm size. The distribution reflects
the composition of the entrepreneurial landscape in
North Macedonia, where younger cohorts, male own-
ership, and small enterprises dominate the business
environment. This profile provides important context
for interpreting subsequent findings, as patterns of
perception and performance are often shaped by such
structural factors.

Table 1 outlines the demographic profile of the
respondents. The majority fall within the 25-44 age
range, indicating a strong presence of young and mid-
career entrepreneurs in North Macedonia’s business
landscape. This pattern is consistent with regional
developments in the Western Balkans, where younger
cohorts tend to be more engaged in entrepreneurship
due to their adaptability and greater exposure to
international markets.

The gender distribution shows a predominance of
male respondents, reflecting the persistent gender
imbalance in entrepreneurial participation. Such dis-
parities are well documented in studies of transition
economies, where cultural expectations and structural
barriers often limit women'’s involvement in business
ownership.

In terms of sectoral representation, the IT/Tech
industry dominates the sample. This outcome aligns
with broader global trends, in which digital enter-
prises benefit from lower entry barriers and stronger
prospects for innovation. By contrast, the weaker
presence of traditional sectors such as manufacturing
and agriculture suggests that entrepreneurial activity

Table 1
Demographic Landscape of the Research Data
Age Groups Gender Sector Number of Employees

34-44 2 0 0 0
25-34 2 0 0 0
45-54 1 0 0 (0]
Male 0 5 0 0
T/Tech 0 0 5 0
6-20 0 0 0 4
1-5 0 0 0 1
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in North Macedonia remains concentrated in newer,
high-growth industries rather than widely spread
across the economy.

Firm size further illustrates this concentration.
Most respondents operate small enterprises employ-
ing between 1 and 20 workers, underscoring the
central role of SMEs in the national economy. These
firms are particularly vulnerable to institutional con-
ditions such as regulatory requirements and access
to finance — two barriers that feature prominently in
the later analysis.

Taken together, the demographic profile depicts
a sample representative of North Macedonia’s entre-
preneurial core: younger, male-led SMEs concentrated
in the technology sector. This context is important
when considering the findings on economic freedom
and innovation presented in the subsequent sec-
tions.

Analysis and Interpretation of Research Data

Quantitative Research

This section reports the findings from the quantita-
tive analysis of the survey data. The presentation be-
gins with descriptive statistics to provide an overview
of the sample’s key characteristics, followed by corre-
lations that explore associations between perceptions
of economic freedom and entrepreneurial outcomes.
Finally, regression models are introduced to examine
whether variations in perceived economic freedom
help explain differences in innovation and firm growth
among entrepreneurs in North Macedonia.

Table 2 summarises the measures of central ten-
dency and dispersion for the main survey items. The
results show particularly low ratings for tax policies
and access to finance, both averaging below 2 on the
Likert scale. These responses indicate widespread dis-
satisfaction with fiscal and financial frameworks, areas
consistently cited as barriers to entrepreneurship in
transitional economies.

By contrast, the highest scores were recorded for
innovation capacity and investment in research and
development. This pattern suggests that, even in the
face of regulatory and financial constraints, firms
in North Macedonia display notable resilience and
a commitment to pursuing innovation. The findings
resonate with the broader literature, which identi-
fies institutional barriers as critical obstacles while
also emphasising SMEs’ ability to sustain innovative
practices despite adverse conditions.

The correlation matrix presented in Table 3 reveals
several noteworthy relationships between institution-
al factors and entrepreneurial performance. Strong
negative correlations were observed between regula-
tory requirements and both innovation (r = —.63) and
revenue growth (r = —.63), suggesting that excessive
bureaucracy places a significant burden on firms and
constrains their ability to expand or introduce new
ideas.

In contrast, property rights and perceptions of
government support were positively associated with
both growth and innovation. These results underscore
the importance of secure ownership frameworks and
predictable institutional backing in creating an envi-
ronment where businesses can thrive.

Taken together, the findings echo regional evidence
from the Western Balkans, where institutions often
play a dual role — serving either as barriers that stifle
entrepreneurship or as enablers that provide the sta-
bility and confidence required for innovation.

The regression results presented in Figure 2a indi-
cate that perceptions of fair competition (+1.75) and
secure property rights (+0.25) have a positive effect
on innovation outcomes. In contrast, unfavourable tax
policies (-1.00) and heavy regulatory requirements
(-0.75) exert a negative influence. These findings
suggest that innovation is more likely to emerge in
contexts where entrepreneurs view markets as open
and ownership as protected, whereas fiscal pressures
and bureaucratic obstacles reduce firms’ willingness
or capacity to pursue new initiatives.

Table 2
Descriptive Statistics of Key Variables
Mean SD Min Max
Tax Policies 2.00 1.00 1.00 3.00
Regulatory Requirements 2.80 1.79 1.00 5.00
Property Rights 1.60 0.89 1.00 3.00
Fair Competition 1.40 0.89 1.00 3.00
Access Finance 1.60 1.34 1.00 4.00
Innovation Products 4.20 0.84 3.00 5.00
Invest RD 4.60 0.55 4.00 5.00
Support Expansion 2.60 1.82 1.00 5.00
Revenue Growth 3.40 1.67 1.00 5.00
Govimpact innovation 3.40 1.14 2.00 5.00
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Table 3
Correlation Matrix of Economic Freedom and Outcomes

Variable 1 2 3 4 5 6 7 8 9 10
1. Tax Policies 1.00
2. Regulatory Requirements -42 | 1.00
3. Property Rights -28 | .25 1.00
4. Fair Competition .56 .38 .25 1.00
5. Access to Finance .56 .37 .25 1.00 | 1.00
6. Innovation Products .00 -63 | .47 -13 | -13 | 1.00
7. Investment in R&D -91 .15 .10 —-.61 —-.61 22 1.00
8. Support for Expansion .55 -88 | -58 | -.18 | —18 | .39 -20 | 1.00
9. Revenue Growth .00 -.63 47 -13 | =13 1.00 | .22 39 1.00
10. Government Impact on Innovation | .00 -69 | .20 -20 | =20 | .94 32 .58 94 1.00
Figure 2a Figure 2b
Regression Coefficients Predicting Innovation Regression Coefficients Predicting Revenue Growth
const | const |
Tax Policies } Tax Policies | |
Regulatory | Regulatory |
Requirements Requirements
Property Rights Property Rights |
Fair Competition | Fair Competition |
Access Finance | Access Finance
0 2 4 6 2 0 2 4 6 8
Coefficient Coefficient

The direction of the coefficients corresponds
with theoretical expectations and with previous
empirical research on transition economies, where
institutional incentives often determine whether
entrepreneurs invest in innovation or retreat to less
risky activities.

Figure 2b shows a comparable pattern for revenue
growth. Fair competition (+2.43) and secure property
rights (+0.50) emerge as positive predictors of firm
expansion, whereas unfavourable tax policies (-2.00)
and burdensome regulatory requirements (—1.50)
exert negative effects. These findings indicate that
the institutional environment directly shapes en-
trepreneurial performance: supportive frameworks
encourage growth, while restrictive policies constrain
potential. Although the sample size is relatively mod-
est, the results align with cross-country evidence
underscoring the role of market-friendly institutions
in fostering sustainable business development.

Taken together, the analysis highlights two paral-
lel dynamics in North Macedonia. On the one hand,
regulatory complexity and limited access to finance
continue to pose significant barriers to entrepreneur-
ial growth. On the other hand, secure property rights
and perceptions of fair competition provide essential

incentives for both innovation and expansion. These
findings reinforce the view that institutional reforms
should prioritise reducing bureaucratic burdens and
improving access to finance, while at the same time
safeguarding competitive markets as a foundation for
long-term development.

Qualitative Research

Although the survey relied mainly on structured
items, space was also provided for open-ended
feedback. These qualitative inputs were themati-
cally coded and subsequently quantified to identify
recurring patterns across respondents. This section
summarises the open-ended responses (Questions
16-20), presenting the main themes together with
their percentage frequencies. Visualisations are in-
cluded to illustrate the relative prevalence of each
theme among respondents.

Access to finance (65%) and regulatory burdens
(55%) emerged as the most frequently reported
barriers to entrepreneurship in North Macedonia.
Respondents described difficulties in securing loans
or venture capital, as well as frustrations with lengthy
procedures and excessive documentation. Corruption
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Exploring the Impact of Economic Freedom...

Figure 3
Question 16: Barriers to Entrepreneurship
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and informal practices were also highlighted by 40% of
participants, often linked to perceptions of favouritism
and the absence of fair competition. Political instabil-
ity was mentioned less frequently (20%) but was seen
as a source of uncertainty that discourages long-term
investment decisions.

Taken together, these responses confirm that fi-
nancial constraints and regulatory inefficiency remain
the most pressing challenges for entrepreneurs. The
qualitative insights therefore reinforce the patterns
observed in the quantitative analysis, underlining
the systemic nature of institutional barriers in the
Macedonian business environment.

Half of the respondents reported that government
policies tend to hinder innovation, largely due to
excessive complexity. Another 35% emphasised the
absence of meaningful incentives for research and
development (R&D), citing a lack of tax relief or sub-
sidies to stimulate investment in new technologies. At
the same time, a quarter of the sample acknowledged
positive reforms, particularly in the areas of digitalisa-

Figure 4
Question 17: Government Policies and Innovation

Hinders innovation

Lack of R&D incentives

Themes

Positive reforms (digitalization)
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tion and business registration, which were perceived
as steps in the right direction.

Overall, the responses suggest that, although
certain reforms have been welcomed, many entre-
preneurs continue to view regulations as restrictive
rather than supportive. This perception is especially
pronounced in R&D-intensive sectors, where the
absence of policy incentives further discourages in-
novative activity.

The majority of respondents recommended sim-
plifying tax and regulatory frameworks (60%), arguing
that streamlined procedures would remove many of
the bottlenecks that currently discourage entrepre-
neurship. Improved access to credit and venture fund-
ing was the second-most-frequent suggestion (50%),
reflecting widespread concern about financing con-
straints. In addition, 30% of participants emphasised
the need for stronger enforcement of property rights
and contractual obligations, while 25% highlighted the
value of education and training programmes aimed at
developing entrepreneurial skills.

0
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Percentage of Respondents
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Trends in management

Figure 5
Question 18: Policy Changes to Improve Ecosystem
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Together, these responses point to systemic chal-
lenges in the entrepreneurial ecosystem. Calls for
regulatory simplification and better financing op-
portunities appear most urgent, while issues of legal
protection and capacity building are also recognised
as important areas for reform.

Respondents illustrated the impact of economic
freedom on business growth and innovation through
several concrete examples. The most common refer-
ence was to restrictions in obtaining permits (35%),
which were seen as a direct obstacle to expansion.
Limited access to bank credit was the second most
frequently mentioned issue (30%), often linked to dif-
ficulties in financing new product development. At the
same time, 20% of participants pointed to positive out-
comes from European Union integration, particularly
in reducing trade barriers and opening new markets.
Finally, 15% emphasised the burden of high taxation,
which they felt limited reinvestment in innovation.

These examples highlight the dual nature of eco-
nomic freedom: its absence creates tangible barriers

Figure 6
Question 19: Examples of Economic Freedom Impact
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Credit limits innovation
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to growth, while its presence can generate new oppor-
tunities. The narratives underscore how institutional
conditions shape entrepreneurial strategies, particu-
larly decisions about expansion and innovation.

Entrepreneurs offered several recommendations
for improving economic freedom in North Macedo-
nia. More than half (55%) advised policymakers to
streamline administrative procedures, arguing that
simpler processes would reduce unnecessary delays
and costs. Nearly half (45%) stressed the need to in-
crease transparency and curb corruption, identifying
these issues as central to building institutional trust.
Targeted financial support, including loans, grants,
and tax reliefs, was proposed by 40% of respondents,
while 25% emphasised the importance of a stable and
predictable policy environment to encourage long-
term investment.

Taken together, this advice reflects a consistent call
for systemic reforms to improve efficiency, transpar-
ency, and access to resources. The responses suggest
that entrepreneurs place equal value on reducing

10 20 30
Percentage of Respondents
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Figure 7
Question 20: Advice to Policymakers
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everyday barriers and on creating a trustworthy envi-
ronment in which business initiatives can grow.

Qualitative research: Government
Perspectives on Entrepreneurship
and Economic Freedom in North Macedonia

An additional qualitative empirical research phase
was conducted involving 10 government representa-
tives and institutional stakeholders responsible for en-
trepreneurship, innovation policy, SME development,
and economic governance in North Macedonia. The
purpose of this qualitative component was to com-
pare institutional perspectives with the experiences
and perceptions of entrepreneurs and business actors
expressed in the study’s survey component.

The qualitative phase was framed through the
Triple Helix model developed by Etzkowitz and Ley-
desdorff (2000), emphasising the interaction between
universities, industry, and government as a central
mechanism for innovation and entrepreneurial eco-
system development. The integration of institutional
perspectives provides deeper interpretative insight
into the mechanisms shaping entrepreneurial in-
novation and business growth in North Macedonia.
A qualitative empirical approach based on semi-
structured interviews was employed. Ten government
representatives were purposively selected from insti-

20 30 40 50

Percentage of Respondents

tutions directly involved in entrepreneurship policy
and innovation governance, including the Ministry of
Economy, the Fund for Innovation and Technological
Development (FITD), municipal economic develop-
ment offices, chambers of commerce, university in-
novation centres, and SME support agencies.

Each interview lasted 40-60 minutes and was
conducted in March and April 2026. The interview pro-
tocol focused on perceptions of the entrepreneurial
climate in North Macedonia; government support for
innovation and SMEs; institutional barriers affect-
ing entrepreneurship; the rule of law and contract
enforcement; financing opportunities for start-ups;
the impact of European integration and brain drain;
and cooperation among universities, businesses, and
government institutions.

All interviews were anonymised to ensure confi-
dentiality and encourage open discussion. Data were
analysed through thematic coding, allowing recurring
institutional narratives and explanatory mechanisms to
emerge systematically from the interview material.

The interviews revealed strong convergence be-
tween entrepreneurs and government representatives
regarding the major institutional barriers affecting
innovation and business growth. Regulatory com-
plexity and administrative inefficiency emerged as
the most frequently discussed challenges. More than
80% of interviewees acknowledged that entrepreneurs
continue to face excessive bureaucratic procedures,

Table 4

Profile of Government Representatives
Institution Position Participants
Ministry of Economy Policy Advisors 2
FITD Innovation Officers 2
Municipal Development Offices Economic Coordinators 2
Chambers of Commerce SME Representatives 2
University Innovation Centres Innovation Coordinators 2
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licensing delays, fragmented administration, and
inconsistent regulatory implementation.

One government representative stated: “Digitalisa-
tion has improved some procedures, but institutional
fragmentation still creates inefficiencies for entre-
preneurs.”

Another respondent emphasised that legal reforms
often remain formal rather than operational: “We have
modern laws on paper, but implementation capacity
remains weak at the administrative level.” The qualita-
tive evidence suggests that bureaucracy reduces entre-
preneurial flexibility, increases operational uncertainty,
and discourages long-term investment decisions. The
issue of the rule of law and contract enforcement also
emerged as a dominant theme. Approximately 75%
of government representatives acknowledged that
weak judicial efficiency and inconsistent enforcement
mechanisms reduce entrepreneurial trust in institu-
tions. Several interviewees argued that investors and
entrepreneurs are more willing to pursue innovation
when property rights and contractual agreements are
protected through predictable legal systems.

One participant explained: “Entrepreneurs are will-
ing to take risks only when they believe institutions
will protect their investments fairly.”

Weak legal predictability reduces risk-taking ca-
pacity and discourages innovation-oriented business
strategies.

Brain drain and concerns about EU integration
were discussed extensively by the interviewees.
Around 70% of respondents expressed concern that
North Macedonia may experience significant migra-
tion of highly skilled entrepreneurs and innovators
following deeper European integration, similar to
the experiences of Bulgaria, Romania, and Hungary
after EU accession.

One interviewee noted: “The challenge is not
only creating entrepreneurs, but creating reasons
for them to stay.”

Government representatives repeatedly empha-
sised that improving economic freedom alone is
insufficient without stronger institutional quality,
transparent governance, and long-term innovation
support systems. Access to finance was identified as
another critical challenge. Nearly 90% of respondents
acknowledged that start-ups and SMEs continue
to face difficulties obtaining venture capital, seed
funding, and commercialisation support. Although
programmes implemented through FITD and public in-
novation grants were evaluated positively, participants
admitted that traditional financial institutions remain
risk-averse towards innovative start-ups.

The interviews also strongly reinforced the rel-
evance of the Triple Helix framework. Approximately
65% of respondents argued that cooperation between
universities, industry, and government institutions
remains fragmented and underdeveloped. Participants
highlighted weak commercialisation of academic re-
search, limited technology transfer infrastructure, and
insufficient collaboration between public institutions
and private enterprises.

One respondent summarised: “Universities produce
knowledge, businesses need innovation, and govern-
ment creates policy, but coordination between these
actors is still underdeveloped.”

The findings demonstrate that entrepreneurial
growth depends not only on market liberalisation but
also on institutional coordination mechanisms and
innovation governance structures.

The qualitative findings reinforce the broader
empirical results of the study. Both entrepreneurs
and institutional representatives recognise that North
Macedonia possesses considerable entrepreneurial
potential, particularly among younger and innova-
tion-oriented firms. However, this potential remains
constrained by institutional weaknesses, financing
limitations, regulatory burdens, and insufficient co-
ordination among innovation actors.

The findings suggest that economic freedom in-
fluences entrepreneurship not only directly through
deregulation and market openness, but also indirectly
through institutional trust, legal predictability, in-
novation governance, and Triple Helix cooperation
mechanisms. Consequently, future reforms should
prioritise stronger contract enforcement, improved
access to finance, transparent governance, and
stronger cooperation between universities, industry,
and government institutions.

By integrating the perspectives of both entrepre-
neurs and government representatives, the study
provides a more process-oriented explanation of how
institutional environments shape entrepreneurial in-
novation and business growth in transitional econo-
mies such as North Macedonia.

s

The qualitative evidence reinforces and substan-
tially deepens the patterns identified in the quantita-
tive analysis. Limited access to finance, burdensome
regulation, weak institutional enforcement, and low
institutional trust emerge as the most persistent ob-
stacles to entrepreneurship and innovation in North
Macedonia. Across responses, entrepreneurs repeat-
edly called for reforms to simplify administrative
procedures, strengthen property rights protection,
improve contract enforcement, and expand financial
support mechanisms for start-ups and SMEs.

The additional interviews with government repre-
sentatives further confirmed these findings, revealing
a strong convergence between institutional actors
and entrepreneurs regarding the structural weak-
nesses of the entrepreneurial ecosystem. Government
representatives acknowledged that bureaucratic
fragmentation, inconsistent regulatory implemen-
tation, and insufficient coordination among public
institutions continue to undermine entrepreneurial
confidence and limit long-term investment decisions.
At the same time, concerns about brain drain and the
potential migration of highly skilled entrepreneurs
following deeper European integration were identi-
fied as emerging strategic challenges to the country’s
long-term innovation capacity.
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The findings also highlight the importance of
institutional cooperation within the Triple Helix
framework. Weak coordination between universities,
industry, and government institutions was identified
as a significant limitation for the commercialisation
of innovation and the development of sustainable
entrepreneurial ecosystems. This suggests that en-
trepreneurial growth depends not only on market
liberalisation and economic freedom, but also on the
quality of institutional governance, legal predictability,
and innovation-oriented public support structures.

Taken together, the quantitative and qualitative
findings confirm the general hypothesis: “Perceptions
of greater economic freedom (fair competition, secure
property rights, and predictable institutions) have
a positive impact on firms’ innovation capacity and
growth in North Macedonia, while limited access to
finance, complex regulations, and weak institutional
enforcement constrain these effects”, demonstrat-
ing that higher perceptions of economic freedom
are indeed associated with stronger innovation and
business growth in North Macedonia.

Importantly, the integrated findings move the
analysis beyond descriptive observation by identifying
the institutional mechanisms through which economic
freedom influences entrepreneurial behaviour. The
results suggest that entrepreneurs are more willing
to innovate, invest, and expand when institutions
are perceived as transparent, predictable, and sup-
portive of fair competition. These insights therefore
add significant interpretative depth to the statistical
results by grounding them in the lived experiences of
both entrepreneurs and institutional representatives.
As such, they provide policymakers with concrete,
experience-based recommendations to improve the
entrepreneurial environment, strengthen institutional
trust, and foster sustainable, innovation-driven growth
in North Macedonia.

Conclusion and Recommendations

The findings of this study point to several targeted
reforms that could strengthen the entrepreneurial
ecosystem in North Macedonia. Simplifying regula-
tory frameworks remains a top priority. Streamlined
procedures for registration, licensing, and taxation,
supported by one-stop digital platforms, would re-
duce compliance burdens and allow entrepreneurs
to devote more energy to innovation and growth.
The qualitative findings further suggest that reduc-
ing administrative fragmentation and improving
institutional coordination would significantly enhance
entrepreneurial trust in public institutions and create
a more predictable business environment.

Improving access to finance is equally critical.
Expanded credit guarantee schemes, along with
alternative funding channels such as venture capital
and crowdfunding, could provide new opportunities
for small firms. Tailored financial instruments for in-
novative start-ups, particularly in high-growth sectors
such as information technology and renewable energy,

would further stimulate investment. Government
representatives also emphasised the need for stronger
public—private investment partnerships capable of
supporting commercialisation and scaling of innova-
tive business models.

A more predictable and efficient system of property
rights and contract enforcement would help to build
trust among entrepreneurs and investors. Transparent
judicial processes are essential for resolving disputes
fairly, while clear enforcement of ownership rights can
attract both domestic and foreign capital. The inter-
views demonstrated that institutional trust and legal
predictability directly influence entrepreneurial willing-
ness to invest, innovate, and expand operations.

Promoting fair competition and tackling corrup-
tion are also necessary steps. Stronger oversight of
public procurement, open data initiatives, and greater
transparency in government-business interactions
would reduce favouritism and increase accountability.
In parallel, policies that directly support innovation
and research — such as R&D tax credits, innovation
vouchers, and partnerships between universities,
research institutes, and the private sector — would
encourage firms to invest in new ideas. These find-
ings strongly reinforce the importance of the Triple
Helix framework, in which sustainable entrepreneurial
development depends on effective cooperation among
government, academia, and industry.

Finally, entrepreneurial education and skills
development should not be overlooked. Training
programmes, business incubators, accelerators, and
mentoring initiatives can enhance managerial capac-
ity and expand networking opportunities, especially
for younger entrepreneurs who represent the most
dynamic segment of the business community. Ad-
ditional attention should also be given to retaining
highly skilled entrepreneurial talent and reducing
the long-term risks associated with brain drain and
outward migration following future EU integration
processes.

Taken together, these recommendations address
the main barriers identified through both quantita-
tive and qualitative analysis: limited access to finance,
regulatory complexity, weak institutional enforce-
ment, and insufficient institutional coordination. At
the same time, they build on the strengths revealed
in the study — the resilience of small firms, a strong
culture of innovation, and the positive effects of fair
competition and secure property rights.

Overall, the evidence suggests that enhancing
economic freedom in North Macedonia requires
more than institutional reform alone. Sustainable en-
trepreneurial growth also depends on strengthening
institutional trust, improving governance quality, and
creating an innovation ecosystem in which entrepre-
neurs perceive opportunities as accessible, transpar-
ent, and supported by stable institutions. The findings
demonstrate that economic freedom yields stronger
entrepreneurial outcomes when accompanied by an ef-
fective rule-of-law framework, coordinated innovation
governance, and stronger cooperation among universi-
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ties, businesses, and public institutions. By addressing
financial and regulatory bottlenecks while reinforcing
transparency, institutional stability, and innovation
support structures, North Macedonia can unlock its en-
trepreneurial potential, stimulate sustainable business
growth, reduce the risks of entrepreneurial migration,
and contribute more effectively to long-term economic
development across the Western Balkans.

Limitations and Future Improvements

While this study offers important insights into
the relationship among economic freedom, entre-
preneurial innovation, and business growth in North
Macedonia, several limitations warrant acknowledge-
ment. The sample, although based on 150 distributed
questionnaires, represents a relatively small subset and
is skewed towards male respondents in the IT/Tech
sector. This imbalance limits the generalisability of the
findings across industries and reduces the visibility of
female entrepreneurship and rural business initiatives,
which may face different institutional and financial bar-
riers compared to urban technology-oriented firms.

The cross-sectional design presents another limi-
tation, as it captures perceptions at a single point in
time. Institutional reforms, political developments,
and entrepreneurial behaviour are dynamic processes
that evolve continuously in transitional economies.
Consequently, a longitudinal approach would provide
stronger evidence regarding how changes in economic
freedom, governance quality, and regulatory reforms
shape entrepreneurial outcomes over time.

A further constraint concerns reliance on self-
reported perceptions. While perceptions are valu-
able indicators of the entrepreneurial climate and
institutional trust, they are also subject to bias influ-
enced by optimism, pessimism, media narratives, or
short-term political developments. The absence of
objective indicators such as profit margins, export
performance, firm survival rates, investment intensity,
or employment growth limits the robustness of the
findings and reduces the ability to establish stronger
causal relationships between economic freedom and
business performance.

Although the study was strengthened through the
inclusion of semi-structured interviews with govern-
ment representatives, the qualitative component still
remains limited in scope. A larger number of inter-
views with entrepreneurs, investors, policymakers,
and innovation stakeholders could provide deeper
insight into the institutional mechanisms that shape
entrepreneurial behaviour. In addition, focus groups
and longitudinal case studies would enable future
researchers to capture more nuanced experiences of
innovation processes, institutional trust, and business
adaptation strategies.

Another limitation concerns the institutional
context itself. North Macedonia represents a transi-
tional economy with unique political, historical, and
socio-economic characteristics. While this provides
valuable country-specific insights, it also restricts

the ability to distinguish localised challenges from
broader regional patterns. The Western Balkans share
many structural similarities, including post-socialist
institutional transformation, EU integration pressures,
and persistent governance challenges. However, dif-
ferences in reform trajectories, political stability,
and market development may significantly influence
entrepreneurial ecosystems across countries.

Furthermore, the study did not directly examine in-
formal institutions such as political networks, cultural
norms, social trust, and informal business practices,
despite their significant influence within transitional
economies. Future research could benefit from inte-
grating institutional sociology and political economy
perspectives to better understand how formal and
informal institutional dynamics interact in shaping
entrepreneurship.

Future research can address these limitations in
several ways. Expanding the sample to include more
diverse sectors, greater regional representation, and
greater inclusion of female-led enterprises would im-
prove generalisability and inclusiveness. Longitudinal
research designs could capture the evolving impact
of institutional reforms and EU integration processes
on entrepreneurship over time. A mixed-methods ap-
proach combining perceptual data with objective finan-
cial, legal, and institutional indicators would further
strengthen analytical validity and explanatory depth.

Future studies could also explore the role of brain
drain, diaspora entrepreneurship, and return migration
in shaping entrepreneurial ecosystems in the Western
Balkans. Comparative studies involving neighbouring
countries such as Serbia, Albania, Kosovo, Bulgaria,
and Romania would help situate North Macedonia’s
experience within a broader regional and European
framework. In addition, further research grounded in
the Triple Helix framework could examine how coop-
eration between universities, government institutions,
and private industry influences innovation capacity,
technology transfer, and long-term entrepreneurial
sustainability in transitional economies.
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Exploring Organisational Approaches
to Measuring Knowledge Sharing:
Evidence from Business Analysts

Abstract

Knowledge sharing is broadly recognised as a critical factor in organisational learn-
ing, innovation, and competitiveness. However, measuring knowledge sharing proves
challenging due to the nature of knowledge, especially tacit knowledge that is hard to
formalise and pass on. This study investigates how organisations measure knowledge
sharing from the perspective of experienced Business Analysts. A qualitative research
method was adopted, based on 16 semi-structured interviews with experienced Business
Analysts who had between 4 and 16 years of professional experience in business analy-
sis. The findings reveal five themes: no formal system to measure knowledge sharing,
informal or indirect mechanisms, quantitative proxy metrics, scepticism towards existing
measures, and the role of organisational culture in knowledge sharing. Interview partici-
pants noted that organisations often rely on numerical indicators such as onboarding or
training completion. However, many questioned the validity of these metrics. The study
concludes that organisations recognise the importance of knowledge sharing but still
struggle with measuring it and therefore rely on a combination of indirect indicators
and reinforcement through organisational culture.

Keywords: knowledge management, knowledge sharing, knowledge sharing measurement,
business analyst, qualitative research

Introduction

Knowledge is inherently difficult to quantify and measure because it is intangible,
fluid and embedded in people’s minds (Nakash & Bouhnik, 2024). In addition, knowl-
edge does not conform to formal organisational structures or predefined boundaries
(Edwards & Kidd, 2003). However, according to Zeleny (2013), knowledge is a tangible
asset whose value can be evaluated, whereas the value of information is more dif-
ficult to determine. Information acquires value only when it is applied in action and
contributes to the creation or use of knowledge. In such cases, its value is assessed
indirectly through the value of the knowledge it helps create.

Knowledge sharing is recognised as a building block for organisational success
and competitiveness, serving as a crucial mechanism for survival in the knowledge-
based economy (Yesil & Dereli, 2013). Moreover, within the knowledge manage-
ment (KM) cycle, it is regarded as one of the most critical processes and forms the
foundation of effective knowledge management. Therefore, knowledge sharing has
become one of the most extensively researched topics in management (Serenko &
Bontis, 2016).

Whether knowledge sharing occurs through formal or informal mechanisms, it
follows a process. This knowledge-sharing process is viewed as a structured activity
(Chatterjee et al., 2022) that is aligned with organisational strategy, employee skills
and competencies, and established guidelines designed to support its implementa-
tion (Yeboah, 2023).

As Sveiby (2007) notes, while knowledge sharing is widely recognised as valuable in
theory, organisations often face obstacles in translating it into practice, partly because
employees perceive it as an activity outside their formally defined job responsibili-
ties. Furthermore, the phenomenon’s complexity stems from the intricate network of
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interactions and relationships among individuals and
within organisations (Yang & Wu, 2008). Moreover,
motivating employees to engage in knowledge-shar-
ing activities remains a major challenge for both
researchers and practitioners (Martinez, 2015). Lastly,
knowledge-sharing goals are often not explicitly in-
tegrated into business strategies, partly because the
impact of knowledge-sharing practices is challenging
to measure (Riege, 2005).

Literature Review

Performance measurement is a critical component
of knowledge management, as without measurement,
organisations cannot judge what to continue, what
to improve, and what to eliminate (Andone, 2009).
Knowledge by its nature is a challenging resource
to measure (Nakash & Bouhnik, 2024). As a result,
measuring knowledge management is often re-
garded as an attempt to ‘measure the immeasurable’
(Capezzuoli & Jolly, 2019, p. 4). Therefore, it is not
surprising that many authors claim that measuring
organisational knowledge is a challenging concept
to define and measure (Argote, 2011; Hargadon &
Fanelli, 2002). According to Sveiby (2010), measur-
ing social phenomena with scientific precision is
not feasible. Therefore, all measurement systems,
including conventional accounting, rely on proxy
measures, such as monetary values (e.g., dollars
or euros) and indicators that only indirectly reflect
the underlying events or actions responsible for the
phenomenon. Moreover, traditionally, knowledge
workers have placed greater emphasis on the quality
of their outputs than on the process factors involved
in their creation. While process variables, including
time and cost, can be measured relatively easily,
measuring knowledge work outputs remains difficult
(Davenport et al., 1996; Pyorid, 2005).

According to Mataskova (2016), methods of meas-
uring knowledge sharing can be divided into three
groups: (1) hard data measurement (e.g., contribu-
tions to knowledge bases), (2) opinion-based surveys
(e.g., which examine knowledge-sharing factors),
and (3) a combination of hard and soft indicators.
An example of the second approach is provided
by Usoro et al. (2007), who measured knowledge
sharing in virtual communities of practice using
a questionnaire. In their research, they examined
three aspects linked to knowledge sharing: how
often an employee takes part in a knowledge-shar-
ing process (quantity of sharing), the usefulness of
shared knowledge (quality), and the degree to which
an individual feels they engage in knowledge shar-
ing (focus). For example, Wang et al. (2014) propose
measuring tacit knowledge sharing by assessing
whether employees share and seek knowledge de-
rived from their experiences and expertise. In con-
trast, explicit knowledge sharing can be measured
by assessing whether employees share externalised
knowledge, such as reports, manuals, and other of-
ficial documents.

If managers believe knowledge sharing benefits
both individuals and the organisation and want to
reward knowledge-sharing behaviours, they must
measure those behaviours first. A challenge in set-
ting up knowledge-sharing rewards is the difficulty
of identifying and evaluating knowledge sharing
(especially tacit knowledge) at the individual level
(Ipe, 2003). For example, tracking contributions to
an online knowledge-sharing system, an example of
hard data measurement (Matoskova, 2016), is rela-
tively easy; however, monitoring whether knowledge
sharing occurs through face-to-face interactions is
much more difficult (Yi, 2009).

Despite the recognised importance of knowl-
edge sharing, understanding remains limited of
how organisations measure this process in prac-
tice, particularly tacit knowledge. Moreover, even
when knowledge sharing is measured as one of
the knowledge management processes, its assess-
ment remains inconsistent (Fan & Beh, 2024), as
no universally accepted framework for measuring
knowledge management has been established (Na-
kash, 2024). This study explores how organisations
approach measuring knowledge sharing from the
perspective of experienced Business Analysts (BAs).
Business Analysts were considered a particularly
relevant group because their role typically requires
interaction with multiple stakeholders and involves
connecting business (e.g., users) with technical staff
(e.g. IT staff) (Vashist et al., 2011). This cross-func-
tional role provides BAs with a broad perspective
on how knowledge is shared and applied across
organisational functions, making them a valuable
source of information. The objective of the study is
to identify the measurement practices currently used
by organisations and to examine how practitioners
perceive their effectiveness.

Methodology

A qualitative research approach was adopted to
understand the phenomenon under investigation. In
simplified terms, qualitative research methods gen-
erate non-numerical, non-quantifiable data, such as
interview transcripts, observations, expert insights,
and other descriptive information (Trutkowski,
2008). The present study adopted a micro-level
perspective, with the objective of gaining an in-
depth understanding of questions such as ‘what,’
‘where,” ‘how,” and ‘why,” focusing on the nature
and underlying mechanisms of the phenomenon
under investigation, rather than quantitative ques-
tions concerning ‘how many’ or ‘how much’ (Trocki
& Juchniewicz, 2013).

Semi-structured interviews were selected over
structured interviews as they provide greater flexibil-
ity and allow for deviation from a pre-defined set of
questions. Moreover, semi-structured interviews are
particularly suitable for exploratory research, as they
facilitate the collection of rich, detailed, and in-depth
data from participants (Ruslin et al., 2022).
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All interviews were conducted online. With the
participants’ consent, all interviews were recorded
and automatically transcribed using MS Teams. In
total, 16 semi-structured interviews were held. While
each interview followed a predefined interview
script, they varied due to differences in participants’
personalities, communication styles, and other fac-
tors. The estimated duration of each interview was
60 minutes.

For the qualitative analysis, data were collected
directly from 16 interviewed experts in business
analysis and business process analysis. This data-col-
lection method was appropriate because it enabled
the collection of in-depth accounts of participants’
experiences and perspectives. The present study
draws on a subset of the collected interview material
that is related to the research question addressed in
this article. The analysis focused on responses to one
main open-ended question and two follow-up ques-
tions concerning the measurement of knowledge
sharing: ‘Does your organisation measure knowl-
edge sharing?’ and ‘If yes, what indicators are used
to measure the success of knowledge sharing?’, ‘If
not, what indicators would you suggest implement-
ing?’ These questions generated a wide spectrum of
responses and provided sufficient empirical material
for the analysis.

The interview data were analysed using an induc-
tive thematic analysis, as themes emerged from the
data. Interview transcripts were manually coded by
a single researcher. Initial codes were generated
from the experts’ responses. These codes were
then compared in terms of recurring patterns and
subsequently grouped into broader clusters based
on similarities identified across the interviews.
Through this iterative process of familiarisation with
the interview transcripts, generating initial codes,
identifying recurring patterns and comparing and
grouping conceptually related codes, the codes were
consolidated into five thematic clusters derived from
the empirical material.

Although coding was conducted by one researcher,
the coding process followed a consistent analytical
procedure throughout the study. To enhance the
credibility of the findings, the coding process was
conducted iteratively by the researcher. After ini-
tial coding, the interview transcripts and assigned
codes were reviewed multiple times, with ongoing
comparison between the original interview data and
emerging categories to ensure the identified catego-
ries accurately reflected participants’ responses. This
iterative process helped improve the consistency and
trustworthiness of the analysis.

Data saturation was achieved at the 16th inter-
view, when no new substantive information emerged,
indicating that the collected data were sufficient to
address the research objectives and that additional
data collection was unnecessary.

A Business Analyst was defined as an individual
who performs business analysis activities, regardless

of their formal title or position within an organisa-
tion. This definition aligns with that of the Inter-
national Institute of Business Analysis (IIBA), which
defines business analysis as ‘the practice of enabling
change in an organisational context by defining needs
and recommending solutions that deliver value to
stakeholders’, and a Business Analyst could be any
person who performs business analysis activities,
regardless of job title (Institute of Business Analysis,
2021). Most experts carried out their professional
responsibilities in English and collaborated within
diverse, international teams. Several interviewees
occupied senior positions, such as Senior Business
Analyst, while others combined their primary role
with additional responsibilities, including Product
Owner duties.

As mentioned earlier, the research sample con-
sisted of 16 participants: 5 female and 11 male. The
privacy of interview participants was protected,
as all personally identifiable information, includ-
ing names, organisational affiliations, and contact
details, was removed or anonymised in accordance
with the requirements of the General Data Protection
Regulation (GDPR). To further prevent identification,
each Business Analyst was assigned a unique identi-
fier and was referenced exclusively by that identifier
(Table 1).

The experts were recruited through multiple chan-
nels, including the International Master of Business
Administration (IMBA) Program Network, the Cracow
School of Business (CSB) Alumni MBA Club, Linke-
dIn, professional Business Analyst networks, other
professional networks, and professional and private
recommendations. The recruitment process was con-
ducted exclusively by the author. Participant selection
followed explicitly defined inclusion criteria (Galletta,
2013): (a) participation in cross-functional initiatives,
(b) involvement in business process analysis, and
(c) at least four years of professional experience in
business analysis to ensure informed and conceptu-
ally rich data. The four-year experience threshold
is consistent with prior research (Ammann et al.,
2025) and aligns with the eligibility requirements
for the CBPP™ (Kirchmer et al., 2019) and CBAP™
(International Institute of Business Analysis, 2021)
professional certifications.

Moreover, the overall professional experience of
the experts interviewed ranges from 8 to 35 years,
while the majority have over 15 years of professional
experience. Experience in business analysis ranges
from 4 to 16 years, and most of the experts have over
7 years of experience in business analysis.

The interview process generated three primary
data sources. First, all interviews were video-record-
ed, providing a complete record of the discussions.
Second, automatic transcripts were generated, and
thirdly, observational notes were documented during
the interviews to capture contextual information,
non-verbal cues, and additional insights that were not
readily captured in the recordings or transcripts.
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Table 1
Demographic and Professional Profile of Interviewed Experts

Overall professional Professional experience Gender
No Identifier experience in business analysis (M = male,
(in years) (in years) F = female)
1 BA1 35 15 M
2 BA2 10 7 M
3 BA3 35 15 M
4 BA4 25 12 M
5 BAS 17 7 M
6 BA6 8 4 F
7 BA7 10 4 M
8 BA8 24 14 M
9 BA9 16 5 F
10 BA10 22 12 M
11 BA11 18 8 F
12 BA12 18 11 M
13 BA13 30 10 M
14 BA14 20 10 M
15 BA15 20 15 F
16 BA16 20 16 F
Results indicators exist, BA9, ‘I have never heard about it. No

Based on the data collected through the semi-struc-
tured interviews, several thematic clusters emerged
regarding the measurement of knowledge sharing in
organisations.

* Cluster 1: No formal system to measure knowl-

edge sharing

* Cluster 2: Informal or indirect knowledge-shar-

ing mechanisms

* (Cluster 3: Quantitative proxy knowledge-sharing

metrics

* Cluster 4. Scepticism towards existing knowl-

edge-sharing metrics

* Cluster 5. Knowledge sharing embedded in

organisational culture

The clusters reflect varying approaches to measur-
ing knowledge sharing, including indirect approaches,
scepticism towards existing metrics, and scepticism
towards the measurement of knowledge sharing more
generally.

The first cluster, No formal system to measure knowl-
edge sharing, shows that most interviewed Business
Analysts explicitly stated that their organisations did
not measure knowledge sharing formally and that they
were unaware of any organisational-level indicators,
metrics, or key performance indicators (KPIs) designed
to evaluate knowledge-sharing practices.

Some BAs made strong statements such as BA12:
‘There are no formal indicators like leading or lag-
ging indicators’. Other typical answers in this cluster
were related to the lack of awareness of whether such

idea’. Another interviewed expert with the identifier
BA2 noted ‘Honestly, nothing comes to mind’. These
statements suggest not only the absence of visible
measurement systems but also rather low awareness
among employees regarding existing mechanisms for
monitoring knowledge-sharing activities. The lack
of formal indicators identified by participants might
potentially reflect a wider organisational challenge.
Although knowledge sharing is frequently acknowl-
edged as a critical factor in organisational learning,
innovation, and competitive advantage, organisations
seem to struggle to translate it into measurable indi-
cators. The findings could suggest that the Business
Analysts were not aware of any formal measurement
of knowledge sharing; as a result, it remains under-
developed in many organisations.

The second cluster, Informal or indirect knowledge-
sharing mechanisms, shows that although formal
systems for measuring knowledge sharing are not
in place in most cases, the interviewed Business
Analysts shared that the organisations use a range of
indirect indicators, such as onboarding, handovers, or
performance observations. Several Business Analysts
described onboarding as one mechanism for assessing
knowledge sharing. BA12 said, ‘We have the onboard-
ing... once someone is fully onboarded... there is an
official document that this person has been through
like that.’

This could suggest that successful onboarding
is perceived as evidence that knowledge has been
transferred from an experienced employee to a new
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one. Although onboarding completion is not explicitly
designed as a knowledge-sharing metric, it functions
as an informal indicator. Other participants empha-
sised recognition and observation rather than formal
measurement. As BA11 noted, ‘It's more in the form
of a recognition. It’s not really like measured with
certain...’

This could suggest that knowledge-sharing behav-
iours may be acknowledged informally without being
incorporated into structured performance measure-
ment systems. Delegation was identified as another
indirect indicator of successful knowledge sharing.
According to BA16, ‘Indirectly more the check in how
far we are delegating.” The ability to delegate tasks
effectively may indicate that knowledge has been
shared and that dependence on specific individuals
has been reduced. Similarly, participants highlighted
handover processes as critical moments during which
knowledge-sharing behaviours become visible. BA12
said, ‘I think handover helps a lot and handover is also
a moment that you know if the person knows, if the
person is willing to share.’

The findings from the second cluster can suggest
that organisations assess knowledge sharing through
process outcomes rather than through measurement
frameworks. Successful onboarding, effective delega-
tion, smooth handovers, cross-functional collabora-
tion, and supportive employee behaviours are all
interpreted as signs that knowledge sharing is taking
place. Consequently, knowledge-sharing perform-
ance is evaluated indirectly through organisational
practices and employee interactions.

The third cluster, Quantitative proxy knowledge
sharing metrics (trainings, certifications, platform
statistics), shows that, according to the interviewed
experts, organisations attempt to assess knowledge
sharing through measurable indicators such as train-
ing completion rates, professional certifications,
employee skills profiles, repository contributions, and
usage statistics generated by knowledge management
platforms. Unlike the second cluster, in which knowl-
edge sharing was assessed informally or indirectly,
this cluster reflects the use of quantitative measures
that can be easily collected and monitored.

Several interviewed Business Analysts indicated
that organisations create key performance indicators,
such as those related to learning and upskilling. For
example, BA4 stated: ‘There is definitely a possibil-
ity to collect KPlIs, for example, how many trainings
were delivered over the year, quarter, how many
users attended etc.” This response could suggest
that organisations rely on training-related metrics as
evidence. Such indicators are relatively easy to collect
and compare across dimensions, for example, the
number of trainings per year and the average number
of trainings received per team member. However,
participation in various trainings does not necessar-
ily indicate whether knowledge has been understood
or applied.

The use of digital collaboration platforms also
emerged as a measurable indicator; some platforms

have built-in statistics, and some indicators could be
taken directly from them, for example, the number
of visited websites. One of the experts, namely, BA6,
explained: ‘For example, some stats about contribu-
tors in Confluence.” Similarly, BA3 noted, ‘You can
collect stats on how many people access the page,
how many people contribute, how many people might
download something.’

These observations show that organisations can
use platform analytics to monitor user engagement.
Metrics such as page views, document downloads,
content contributions, and active users provide
a quantifiable record of employee interactions with
various platforms. From a managerial perspective,
such indicators offer some insight into how and how
often systems are used. However, these indicators do
not present the full picture, as a visit to a page doesn’t
directly translate into reading and understanding, let
alone knowledge sharing. Participants also identi-
fied employee skills profiles and certifications. BA14
shared that employees maintain records of acquired
competencies: ‘Every employee has a profile, and
when you complete a training or gain a new skill, you
have to update it there.’ Similarly, BA15 stated, ‘The
only measure...is, for example, which skills, compe-
tencies do you have? ... or the number of certificates.’
Certifications, completed training programmes, and
competency records provide tangible indicators that
can be incorporated into various monitoring and
evaluation systems.

Building on the third cluster concerning proxy
knowledge-sharing metrics, a fourth cluster emerged:
scepticism towards existing knowledge-sharing metrics.
This cluster was defined independently, as many
interview participants showed scepticism towards
simplified quantitative metrics and questioned the
validity of knowledge-sharing measures.

Many interviewees questioned whether commonly
used quantitative indicators, such as the number of
completed training courses, were valid measures
of knowledge sharing. As BA1 noted, metrics such
as ‘how many workshops were done or how many
publications were prepared’ are ‘not a real measure,’
while BA15 said that completing a training does not
necessarily indicate learning, as participants may
not have actively engaged with the content. BA15
said, ‘What kind of measure is that you acquired
new competencies like you completed a training?
You could have slept during the training.” Moreover,
such measures could create a false impression about
knowledge sharing.

Several respondents also emphasised the difficulty
of developing meaningful quantitative measures, with
BA1 stating that ‘it’s very difficult to propose any
quantitative way of assessing effectiveness,” and BA10
admitting ‘No, actually I couldn’t imagine how we
measure it’. BA15 said, ‘[ cannot recall an organisation
that I would say that they measured knowledge shar-
ing successfully.” This cluster suggests that Business
Analysts perceive knowledge sharing as a complex,
qualitative, and context-dependent process that
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cannot be adequately captured through simplified
numerical metrics alone.

The fifth cluster, Knowledge sharing embedded in
organisational culture, highlights organisations where
knowledge sharing is primarily encouraged through
cultural values, leadership, and a focus on collabora-
tion rather than competition. The interview partici-
pants described knowledge sharing as established and
expected. BA2 said ‘there is this culture of knowledge
sharing’ and emphasised that ‘this is something that is
being mentioned on a regular basis from the manage-
ment level.’ Similarly, BA10 explained that knowledge
sharing is actively promoted within the organisation,
stating ‘We encourage it.’ BA8 pointed to the positive
career implications of collaborative behaviour in his
organisation, observing that ‘for us knowledge sharing
is better for your career than not sharing.’

The emphasis on organisational culture reinforce-
ment indicates that it may play a significant role in
motivating knowledge-sharing behaviours; however,
it is not recognised as a measure. In such an environ-
ment, employees are encouraged to share knowledge
as it is perceived as beneficial for both organisational
success and individual professional development.

Discussion

The findings of this study demonstrate that knowl-
edge sharing is valued but difficult to measure in the
organisational context. Across 16 interviews, a major
theme was a lack of formal, organisation-wide systems
to measure knowledge sharing. Most participants
were either unaware of any organisational indicators
related to knowledge sharing or stated that such
measures didn’t exist in their organisations. Conse-
quently, organisations rely on organisational practices
and employee interactions rather than direct measures
of knowledge sharing. Although knowledge sharing
is acknowledged as a critical factor in organisational
learning, organisations struggle to translate it into
measurable indicators.

The findings provide several explanations for
why organisations choose particular approaches to
measuring knowledge sharing. First, organisations
struggle to manage knowledge as a resource because
knowledge, particularly expertise-based knowledge, is
inherently intangible (Geiger & Schreyogg, 2012). This
intangible nature complicates measuring knowledge-
sharing activities, making it challenging to track com-
plete knowledge flows and evaluate their outcomes
(Danko & Crhova, 2025). This finding also supports the
related work of Pérez Lépez-Portillo et al. (2016), who
found that knowledge management is not analysed
from a market value perspective, but from knowledge
quality and quantity, KM processes, KM initiatives, KM
outcomes and potential benefits.

Second, the findings suggest that organisations
evaluate the outcomes of knowledge sharing rather
than the sharing process itself. The emphasis on
onboarding, delegation, and handover shows that
knowledge sharing is assessed indirectly through

operational continuity. Frogéli et al. (2023) claim that
formal onboarding facilitates organisational socialisa-
tion, with key indicators including role clarity, task
mastery, and social acceptance. These include suf-
ficient information about expectations and sufficient
knowledge of the behaviours needed to achieve goals.
This observation may be explained by the fact that the
effectiveness of knowledge-sharing mechanisms may
depend on broader organisational factors, including
communication quality, trust, teamwork, and manage-
rial support (Balcerzyk, 2021).

The third finding relates to the use of quantitative
proxy indicators such as completed training, certifica-
tions, skills profiles, and knowledge platform analyt-
ics, as these measures offer organisations tangible
data. However, the interviewed Business Analysts
expressed scepticism regarding their validity. While
such indicators prove participation in certain activi-
ties, they do not indicate whether knowledge has been
understood or shared with others.

The findings raise important questions regarding
the validity of these measures as proxy indicators of
knowledge sharing. Although training attendance,
professional certifications, and platform activity are
quantifiable, they do not reflect whether meaningful
knowledge sharing has actually taken place.

This scepticism is consistent with Wong et al.
(2015), who state that knowledge management is dif-
ficult to measure and is therefore evaluated indirectly
using non-monetary or ‘intermediate’ measures, such
as the number of collaborative projects. Similarly,
Dzenopoljac et al. (2023) emphasise that previous
studies focused primarily on the level of acquired
knowledge, not on the role of knowledge quality in
the context of knowledge sharing. In practice, it is
important to understand whether specific knowledge
adds value or has a positive impact. Therefore, the
present study questions the validity of proxy indicators
as they do not reflect actual outcomes and quality of
knowledge sharing.

Finally, the study highlights the importance of or-
ganisational culture in facilitating knowledge sharing.
Several interview participants described knowledge
sharing as an expected and valued behaviour within
the organisation, rather than as something enforced
through formal measurement systems. Management
support, collaboration, and recognition emerged as
important mechanisms for encouraging knowledge-
sharing behaviour. This finding supports previous
research suggesting that organisational factors can act
as both enablers and barriers to knowledge sharing
(Swigon, 2015). Sveiby and Simons (2002) propose
that the organisational context for knowledge shar-
ing, called collaborative climate, could be perceived
as the shared mental space where knowledge sharing
takes place.

The findings also reinforce the argument that
knowledge sharing is related to ‘soft factors’ such as
motivation, communication climate and organisational
culture that encourage such behaviours (Ardichvili et
al., 2006; Cabrera et al., 2006; Moffett et al., 2003).
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Moreover, in organisations with a strong knowledge-
sharing culture, cultural reinforcement through norms,
expectations, and managerial practices seemed to be
in place rather than explicit indicators. Therefore, the
choice of measurement approach reflects both the
difficulty of measuring knowledge and organisations’
preference for observable indicators.

Conclusions

This study explored how organisations measure
knowledge sharing from the perspective of expe-
rienced Business Analysts. The findings reveal that
formal, organisational measurement systems for
knowledge sharing are largely absent or not visible
to employees, and organisations instead tend to rely
on indirect or proxy indicators.

The study identified five thematic clusters: the
absence of formal measurement systems, the use of
informal and indirect mechanisms, the application of
quantitative proxy metrics, scepticism towards exist-
ing measures, and the role of organisational culture
in knowledge sharing. These findings suggest that
organisations acknowledge the importance of knowl-
edge sharing but struggle to define measures.

A managerial implication is to incorporate knowl-
edge sharing into employees’ job descriptions and per-
formance reviews. Clearly defined knowledge-sharing
objectives make it easier to assess performance against
them at the end of a performance review cycle. Manag-
ers should also use a mix of ‘hard’ and ‘soft’ measures.
For example, quantitative measures of knowledge asset
usage should be complemented by qualitative meas-
ures to explain why employees use these assets and
the value they bring to the organisation (Janus, 2016).

Finally, recent studies conceptualise knowledge
sharing as distinct tacit and explicit dimensions that
contribute differently to organisational capabilities
(Dzenopoljac et al., 2023). Therefore, tacit indicators
should capture the transfer of practical know-how,
professional judgement, and contextual understand-
ing (e.g., client workstyle preferences) (Capestro et al.,
2024; Nonaka & von Krogh, 2009; Polanyi, 1967). In
contrast, indicators of explicit knowledge sharing may
include contributions to organisational knowledge
repositories, participation in communities of practice,
and the preparation of project-closing documentation,
including lessons learned (Zamiri & Esmaeili, 2024).

The main limitation of the study is that the find-
ings are based on a relatively small sample of Busi-
ness Analysts. However, the sample is sufficient from
the perspective of a qualitative methodology and
the exploratory nature of the approach, with the
main objective of gaining in-depth insight. Different
perspectives might have emerged if other Business
Analysts or additional stakeholder groups had been
included. Although the respondents represented dif-
ferent industries and organisational contexts, the data
collected were not considered sufficient to support
a reliable analysis of how these differences might
influence knowledge-sharing practices. Moreover, the

transcripts and codes were reviewed iteratively by
a single researcher to ensure consistency; the absence
of independent verification may have increased the
potential for researcher subjectivity in categorising
and interpreting the data.

Future research could therefore expand the sam-
ple to encompass a broader range of stakeholders,
compare practices across industries, and investigate
how knowledge-sharing measurement approaches
evolve over time. Despite these limitations, the study
contributes to the growing body of knowledge man-
agement literature by providing empirical evidence
that organisations do not have organisation-wide
knowledge-sharing measures.

In conclusion, the findings indicate that organisa-
tions continue to face challenges in measuring knowl-
edge sharing. While knowledge sharing is recognised
as critical, there is still no defined way to measure it. As
aresult, organisations try to combine various metrics
to assess whether knowledge sharing is occurring.
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Abstract

The prominence of Generation Z in the workplace has heightened organisational con-
cerns related to retention and employee loyalty. Despite growing interest in factors
that encourage long-term commitment among young employees, limited research has
examined how workplace resources influence employee loyalty. This study examines the
impact of organisational virtuousness and work-life balance on employee loyalty, with
psychological capital as a mediator. A quantitative cross-sectional approach was used,
collecting data from 493 Gen Z respondents and analysing them using PLS-SEM. The
findings indicate that virtuousness positively affects employee loyalty, whereas work-life
balance does not. Furthermore, psychological capital partially mediates the relationship
between virtuousness and loyalty, and fully mediates the relationship between work-life
balance and loyalty. Drawing on conservation of resources theory, these results highlight
the importance of personal resources in translating job resources into effective retention
strategies for Gen Z employees.

Keywords: organisational virtuousness, work-life balance, psychological capital, employee
loyalty, generation Z

Introduction

Failures are more likely to occur in the service sector because this sector relies
on human interaction, the behaviour of the employees, as well as real-time customer
experiences, which makes it challenging to make it consistent and controllable
(Ma et al., 2022). Stereotyped as disengaged and disloyal, and famous for its job hop-
ping, Generation Z can disrupt service, increasing recruitment and training expenses,
eroding customer trust, and decreasing organisational performance. To gain a competi-
tive edge, employee loyalty is crucial for retention and performance (Dutta & Dhir,
2025). Consequently, the biggest challenge for companies is to motivate and retain
them and bridge the gap between industry demands and the needs of the workforce
(Cherkaoui et al., 2025; Deloitte, 2025; Dolot, 2018).

Generation Z, a cohort born between 1997 and 2012, is currently 377 million in
India and is the largest workforce in the world (Jain et al., 2024). 65% of the population
in India is under 35, crowning India as a global talent ecosystem (India Brand Equity
Foundation, 2025). Gen Z is tech-savvy, switches jobs at will, appreciates ethics, pur-
pose, and work-life balance and is responsible for changing the workplace norms (Das &
Malik, 2025). Research on Gen Z requires prudent attention, especially in transition and
emerging economies (Nguyen et al., 2022). Gen Z places greater emphasis on learning,
skill upgradation, psychological well-being and interpersonal relationships (Deloitte,
2025). Gen Z expectations from the workplace are different, which poses a challenge
for the organisation to attract and retain the digital natives.
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Although previous studies have explored employee
loyalty through tangible (rewards, career opportuni-
ties, leadership) and selected intangible (organisational
culture, commitment, satisfaction) job resources, the
integrated association of organisational virtuousness,
work-life balance, and psychological capital remains
underexplored (Aboobaker et al., 2022; Cherkaoui
et al., 2025; Silva et al., 2024). Financial rewards and
compensation were considered primary retention
drivers for earlier generations, but Generation Z
demonstrates different workplace priorities (Krishna
& Agrawal, 2025; Twenge et al., 2010; Wongprasurt &
Lee, 2024). Generation Z varies from previous genera-
tions, values work-life balance and job security, and re-
mains worried about staying in the same job for along
period of time, without growth in their career (Bielen
& Kubiczek, 2020; Deloitte, 2025; Silva et al., 2024).
The changing expectations indicate that the central
compelling factor for employee loyalty among Genera-
tion Z is driven less by material rewards and more by
intangible organisational and psychological resources
that enable employees to flourish, rather than by mere
employee retention. Intangible resources are unique
in nature and become inimitable, leading to a gained
competitive advantage (Barney, 1991).

By understanding the factors that affect employees’
willingness to stay with the current organisation,
employers can better assess workforce needs and
foster a work environment that values individual
qualities while ensuring job security (Schroth, 2019).
Limited research has explored employee loyalty from
the perspective of virtuousness (Chand et al., 2026).
No doubt, most scholarly work focuses on employee
engagement; there is a gap in the academic literature
examining the combined effect of virtuousness and
work-life balance on employee loyalty among Genera-
tion Z, particularly in the knowledge-intensive service
industries. Based on this, the proposed research
question is:

RQ1: How do intangible job resources make an impact on
loyalty of Generation Z employees in the knowledge-
intensive service industries?

To answer RQ1, this study explores the direct effects
of organisational virtuousness and work-life balance
on employee loyalty and psychological capital. Prior
research has already demonstrated that organisations
promoting virtuousness exhibit positive employee
outcomes such as engagement, extra-role behaviour,
increased job satisfaction and improved psychologi-
cal state (David et al., 2024; Gogia et al., 2024; Ho
et al., 2023). Similarly, work-life balance has shown
its positive linkages with employee attitudes such as
satisfaction, commitment, improved performance and
mental health (Rahman et al., 2025; Wongprasurt &
Lee, 2024; Zhang et al., 2024).

Although previous research has found that job
resources can boost engagement and loyalty, this
work suggests that the importance of internal psycho-
logical resources can facilitate a resource gain spiral
that increases employee resiliency, optimism and

engagement (Glavanits et al., 2025; Hobfoll, 1989).
The mediating mechanism is particularly relevant for
Generation Z as they view their experiences at work
as the process of developing their intrinsic personal
resources, and the internalisation of organisational
resources is a significant factor in loyalty. The purpose
of this research is to determine other mediators be-
tween job resources and employee loyalty. The second
research question is:

RQ2: Do intangible psychological resources, such as psy-
chological capital, act as a bridge between intangible
Jjob resources and employee loyalty among Gen Z?

To address this, RQ2 asks whether psychological
capital mediates the relationship between workplace
resources and employee loyalty. Supportive organisa-
tions that provide an environment of transparency,
open communication, trustworthy leadership, work-
life balance, and flexibility foster employees’ internal
psychological state, which is necessary to deal with
the stress that job demands create. Psychological
capital, therefore, becomes essential in translating
the effect of organisational resources to employee
loyalty. The following literature review presents the
theoretical arguments that underlie these relations
and the hypotheses of the study.

Literature Review and Hypothesis
Development

Organisational Virtuousness (0V), Employee Loyalty
(EL), and Psychological Capital (PC)

0OV, a component of positive organisational schol-
arship (positive psychology), is defined as the shared
endorsement of moral values such as optimism, com-
passion, trust, forgiveness, and integrity (Cameron
et al., 2004; Kalinowska-Andrian, 2006). OV can be
disseminated through the virtuous behaviour of the
leader, positively influencing employee commitment
and loyalty (Singh et al., 2024). A virtuous organisation
makes employees feel connected towards work, in-
creasing their tendency to exhibit loyalty (Aboobaker
et al.,, 2022; Gogia et al., 2024). Based on the above
studies, the following hypothesis can be proposed:

H1a: OV has a positive impact on EL.

A study has shown that perceptions of OV boost
employees’ psychological capital (Aubouin-Bonnaven-
ture et al., 2023). One such study reported that a 1-unit
increase in OV is associated with a 0.249-unit increase
in psychological capital (Dubey et al., 2020). Psycho-
logical capital, a construct of positive organisational
behaviour, is a positive developmental state charac-
terised by hope, efficacy, resilience, and optimism.
Organisational optimism fosters a positive work envi-
ronment and culture, encouraging the development of
individual optimism, a core construct of PC. Similarly,
integrity in organisations fosters employee trust by
demonstrating consistency between organisational
values and actions, nurturing employees’ hope of
fulfilling personal and professional goals. Therefore,
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OV instils resilience and agility among employees,
which are necessary for survival in today’s environ-
ment (Panda & Singh, 2026). Based on these studies,
the following hypothesis can be developed:

H1b: OV has a positive impact on PC.

Worlk-Life Balance (WLB), Employee Loyalty (EL),
and Psychological Capital (PC)

Managing work with personal responsibilities to
reduce conflict and satisfy one’s own needs is termed
work-life balance (Hayman, 2005). Generation Z pays
significant attention to maintaining a balance between
their professional and private life (W6jcik & Lukasinski,
2024). This generation uses flexible working hours to
manage this balance (Lukasinski & Romanski, 2025).
One such study conducted among start-up employees
in India found that promoting flexible work policies in-
creases employee commitment (Rahman et al., 2025).
Despite work on WLB, few studies have examined its
psychological mechanisms and long-term outcomes.
Therefore, the proposed hypothesis is:

H2a: WLB has a positive impact on EL.

A study demonstrated that WLB acts as a mediator,
showing a positive relationship between PC and job
attitudes (Parray et al., 2022). Studies also mention
the role of WLB in enhancing PC and job satisfaction,
by allowing employees to fulfil both professional and
personal responsibilities, thereby improving their
mental health by reducing stress and emotional ex-
haustion (Samroodh et al., 2023; Zhang et al., 2024).
Employees with higher PC perform better at work
and enjoy a healthy work-life balance. Therefore, it
is hypothesised that:

H2b: WLB has a positive impact on PC.

Psychological Capital (PC) and Employee Loyalty (EL)

Employees with strong PC skills are positively
associated with career commitment and employee
engagement (Singh et al., 2023). Enhancement of PC
fosters employees to engage in extra-role behaviour,

Figure 1
Conceptual Model

which can further impact their loyalty (Dai et al., 2022).
Facilitating job resources helps build positive emo-
tions among employees, leading to increased trust
and reduced negative effects of undesirable outcomes.
Hence, it is assumed that enhancing psychological
capital can increase employee loyalty. So, the follow-
ing hypothesis is proposed:

H3: PC is positively related to EL.

Psychological Capital as a Mediator (PC)

A mediation is said to exist if the relationships
between the input variable and the mediator, and
between the mediator and the endogenous variable,
are significant (Miles & Shevlin, 2001). Conservation
of Resources theory posits that while employees
strive to maintain their personal resources, the work
environment can enhance or hinder them, creating
a spiral (Arshad et al., 2025; Aubouin-Bonnaventure et
al., 2023). A study found that PC served as a mediator
in the relationship between OV and job satisfaction
(Zaheer et al., 2022). Another study mentioned its
mediating role between authentic leadership and
thriving (Shahid & Muchiri, 2019). Organisational
support and job autonomy show a positive associa-
tion with employees’ intention to stay (Samroodh et
al., 2023).

Organisations that provide employees with poli-
cies for maintaining WLB help build psychological
resources, which, in turn, encourages improved
mental health (Zhang et al., 2024). A study revealed
that WLB and job satisfaction positively impact EL
among Gen Z in Jakarta (Olii et al., 2024). Future re-
search could investigate whether PC is predictive of
employee behaviours when physical, emotional and
job insecurities are high (Chen et al., 2018). Based on
the above studies, it is hypothesised:

H4a: PC mediates the relationship between OV and EL.
H4b: PC mediates the relationship between WLB and EL.

The model’s theoretical framework is presented
in Figure 1.

Organisational
virtuousness

Work-life
balance

Psychological
capital

Hla
H4a

Employee

loyalty

H2a
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Methodology

Data Collection Phase

Data were collected through a structured question-
naire distributed to 1,020 Gen Z employees working in
the knowledge-intensive service industries. Informed
consent was obtained from the respondents prior
to data collection. Ethical considerations, including
confidentiality, informed consent, anonymity, and
voluntary participation, were strictly maintained in
this study, in accordance with the Institutional Ethical
Clearance Certificate (NITJ/DRC/1924). A 5-point Likert
scale with 29 indicators was used to measure the four
study variables. Following a pilot test with 60 respond-
ents, minor wording revisions were made for clarity
and reliability. Data collection was conducted between
November 2025 and March 2026. After removing out-
liers and unengaged responses, 493 valid responses
were retained (response rate: 48.33%). Non-response
bias was assessed using an independent-samples t-test
comparing the first and last 50 responses, which re-
vealed no significant differences. Ethical standards of

confidentiality, anonymity, and institutional approval
were maintained throughout the study.

Measurement Scale

The scales were adapted from the previous litera-
ture. The original scales consisted of a large number
of items; a reduced set was adopted while retaining
the original meaning of the construct. Negatively
worded items were reverse-coded prior to analysis
to ensure consistent interpretation. Principal compo-
nent analysis with varimax rotation was employed to
refine the indicators. The KMO (Kaiser-Meyer-Olkin)
value of 0.958 exhibited excellent sample adequacy.
Bartlett’s test of sphericity was significant, indicating
the suitability for factor analysis. Table 1 provides an
overview of the variables included in the model, along
with their items adapted from sources.

The demographic profile of the respondents, in-
cluding their gender, years of experience, and mode
of working, is mentioned in Table 2. The sample was
taken from private-sector organisations (84.58%), with
the largest percentage of participants employed in

Table 1
Overview of Variables
Variable code Variable name Adapted from
ov Organisational virtuousness Cameron et al. (2004)
WLB Work-life balance Hayman (2005)
PC Psychological capital Luthans et al. (2007)
EL Employee loyalty Dutta and Dhir (2025)
Table 2
Respondents’ Demographic Profile (N = 493)
Categorical constructs Categories Frequency (%)
Male 282 57.21
Gender
Female 211 42.80
Public 76 15.41
Sector
Private 417 84.58
Infrastructure Engineering 45 9.13
IT 181 36.71
Type of Service Industry Education 97 19.67
Banking and Financial Services 125 25.35
Consulting 45 9.13
Less than 1 year 72 14.60
Years of Experience 1-3 years 286 58.01
More than 3 years 135 27.38
) ) Indian 412 83.57
Organisation Nationality
MNC 81 16.43
Offline 286 58.01
Mode of Working Hybrid 125 25.35
Remote 82 16.63
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the IT (36.71%), and Banking and Financial Services
(25.35%), followed by education, consulting and in-
frastructure engineering. Infrastructure engineering
sector participants were considered because of their
employment in project management, engineering
consultancy work and technical service provision that
specifically provided knowledge-intensive professional
services rather than merely dealing in construction
or manufacturing activities. Most participants were
in their early-career stage and had work experience
of between one and three years (58.01%). The find-
ings should be interpreted specifically, in the context
of early-career Generation Z employees working in
knowledge-intensive and professional service indus-
tries. While responses from multiple industries were
collected, differences across service industries may cor-
respond to varied perceptions of workplace resources.

Common Method Bias (CMB)

Harman’s single-factor test was used to assess
CMB. The results suggested that, among all factors,
the largest single factor accounted for 41.56% of the
difference, which was below the threshold of 50%
(Podsakoff et al., 2003). Additionally, the marker vari-
able approach was applied, confirming that CMB did
not pose a significant concern for this study.

Data Analysis
PLS-SEM was employed due to its robustness,
flexibility, predictive accuracy, and suitability for

Table 3
Convergent Validity and Reliability

exploratory research without strict assumptions
about data distribution (Hair et al., 2019). As this
study is among the first to examine the relation-
ships between OV, PC, WLB, and EL among Gen Z,
PLS-SEM was considered appropriate. The analysis
was conducted in two stages: assessment of the
measurement model for reliability and validity, fol-
lowed by evaluation of the structural model to test
relationships among variables.

Results

Measurement Model

Preliminary analysis assessed reliability, validity,
multicollinearity, and common-method bias (Table 3).
Cronbach’s alpha and composite reliability values
exceeded 0.70, confirming internal consistency (Hair
et al., 2019). Skewness, kurtosis, and VIF values
were within acceptable limits, indicating normality
and absence of multicollinearity. All outer loadings
exceeded 0.708, supporting construct validity (Hair
etal., 2017). Convergent validity was established by
AVEs exceeding 0.50 and CRs exceeding 0.70. Discri-
minant validity, as shown in Table 4, was confirmed
through HTMT values below 0.85 (Henseler et al.,
2015). Also, the square roots of the AVEs for each
construct were greater than their correlations with
any other construct, providing support for discrimi-
nant validity (Fornell & Larcker, 1981).

Construct Items and code

Outer AVE
loadings

Cronbach CR
Alpha

and the organisation (OV1)
for overall welfare (OV2)
of the work ecosystem (OV3)

Organisational for new or struggling employees (OV4)

Virtuousness

A sense of purpose in work is important for individuals
Optimism in organisational communication is important
Courtesy and consideration need to be an essential part
The organisation must emphasise care and mutual support
I work in an organisation that promotes social harmony
through inclusiveness and mutual respect (OV5) 815

The well-being of individuals in an organisation is maintained
through trustworthy leadership and mutual trust among

.786 .669 929 942

.832

.836

.826

followers (OV6) .819
Integrity needs to be present at all levels from top to bottom
(0V7) 802
It is important to embrace failures and acknowledge mistakes
(OV8) .825
| feel psychologically detached from work (WLB1) .827 .653 911 929
I can focus on my personal needs despite work schedules (WLB2) .790
| am able to balance between work and non-work activities (WLB3) .809
Work-life My energy at work does not get drained due to personal life
balance responsibilities (WLB4) .814
| feel energetic at work (WLB5) .816
This job gives me energy to pursue personal activities (WLB6) .788
I'm in a better mood at work because of my personal life (WLB7) 811
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Items and code Outer AVE |Cronbach| CR
Construct .
loadings Alpha
I hope that my efforts will lead to the achievement of my goals
and aspirations (PC1) .765 .629 916 931
[ hope that the organisation’s management will continue to
trust and support me in taking new initiatives (PC2) 791
I am confident that | can achieve more and strive for high
benchmarks with respect to my work (PC3) .850
Psychological |l am confident that I will be able to turn emerging challenges
capital into value-added opportunities (PC4) .764
[ understand that [ possess enough dynamism that I can quickly
recover from setbacks (PC5) .784
| dare to embrace failures (PC6) .848
I am optimistic about my bright future at the workplace (PC7) 773
| am optimistic about turning my dreams into reality at my
workplace (PC8) .765
This firm is my first choice (EL1) 756 .598 .866 .899
[ will continue to stay in this firm, even if | get better package
offers from other competitors (EL2) 797
Emplovee I voluntarily recommend this firm to others (EL3) .791
: ;la)lt y I look forward to another day at work (EL4) 778
oyaity I do not feel the need to remain in touch with consultants for
better work opportunities (EL5) .762
If I could choose again, I could choose to work for the current
organisation (EL6) .755
Note. CR — composite reliability, AVE — average variance extracted.
Table 4
Discriminant Validity
Fornell-Larcker Criterion EL oV PC WLB
EL 773
oV 441 818
PC .541 .653 .793
WLB 428 .569 .665 .808
HTMT Ratio Criterion
EL
oV 490
PC .604 .706
WLB 478 618 725

Note. EL — employee loyalty, OV — organisational virtuousness, PC — psychological capital, WLB — work-life balance.

Structural Model Analysis

After assessing the measurement model, bias-cor-
rected bootstrapping (10,000 subsamples, two-tailed)
was performed to evaluate the structural model
(Hair et al., 2019). The results for path coefficients,
f2, SRMR, and NFI are presented in Table 5. SRMR
(Standardised root mean square values) values below
0.08 and an NFI (Normed Fit Index) of 0.910 indicated
good model fit. Effect sizes ranged from small to
medium, with WLB showing the strongest effect on
PC (f2 = 0.285), followed by OV on PC (f2 = 0.249),
highlighting PC as a key mechanism linking OV and
WLB to EL.

Direct Effects

The results support Hla, indicating a posi-
tive relationship between OV and EL (8 = 0.132,
p < .05), and H1b, showing a significant positive
effect of OV on PC (8 = 0.406, p < .001). WLB also
demonstrated a significant positive effect on PC,
supporting H2b (8 = 0.434, p < .001). However, the
relationship between WLB and EL was positive but
non-significant (8 = 0.090, p > .05); therefore, H2a
was not supported, suggesting that WLB alone may
not directly improve employee loyalty. Furthermore,
PC had a significant positive effect on EL (8 = 0.395,
p < .001), supporting H3a.
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Table 5

Structural Model Evaluation
Relationships Std. beta SE T-value p-values BC 95% CI 2 Decision
H1la: OV-EL 0.132 0.045 2918 .004 [0.044, 0.223] 0.014 Yes
H1b: OV-PC 0.406 0.040 10.159 .000 [0.325, 0.481] 0.249 Yes
H2a: WLB-EL 0.090 0.049 1.840ns .066 [-0.003, 0.188] 0.006 No
H2b: WLB-PC 0.434 0.037 11.725 .000 [0.361, 0.506] 0.285 Yes
H3a: PC-EL 0.395 0.054 7.254 .000 [0.288, 0.501] 0.101 Yes
Model fit indices Saturated Estimated

model model

SRMR 0.040 0.040
NFI 0.910 0.910

Note. SE — standard error, f2—
ployee loyalty, PC — psychological capital, BC 95% CI —

The model demonstrated satisfactory explana-
tory power (R?), with organisational virtuousness
and work-life balance explaining 55.3% of the vari-
ance in psychological capital and predictor variables
explaining 31% of the variance in employee loyalty,
as shown in Table 6. Positive Q? values further con-

effect size, ns — non-significant, OV — organisational virtuousness, WLB — work-life balance, EL — em-
bias-corrected confidence intervals at 95% significance level, SRMR BC 95% Cl
— bias-corrected confidence intervals at 95% significance level standardized root mean square values, NFI —

normed fit index.

firmed predictive relevance, with high predictive
relevance for psychological capital (Q? = 0.546) and
moderate predictive relevance for employee loyalty
(Q? = 0.233). The findings of the structural model are
presented in Figure 2.

Table 6

Computing the Explained Variance
Construct R? R? adjusted Q?
PC .553 551 0.546
EL .310 .306 0.233

Note. R square — explained variance, Q square — predictive relevance, EL- employee loyalty, PC — psychological capital.

Figure 2
Structural Model Results
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Note. OV — organisational virtuousness, WLB — work-life balance, PC — psychological capital, EL- employee loyalty.
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Mediation Analysis

Table 7 presents the direct, specific, indirect and
total effects of OV and WLB on EL through the medi-
ating role of PC. The results reveal that OV strongly
impacts EL through PC (H4a: 8 = 0.160;t = 5.816; CI
[0.109;0.216]; p < .001), highlighting the important
role of psychological capital in translating virtuous or-
ganisational practices into employee loyalty, support-
ing H4a. This is evidenced by their variance accounted
for (VAF) values ranging from 40% to 57%, indicating
the crucial role of PC as a mediator.

constructs are theoretically plausible, they represent
different individual and organisation-based constructs.
Also, leaders who exhibit virtuous behaviours inspire
employees to exhibit loyalty and spread positive
word of mouth (Shahid & Muchiri, 2019; Singh et al.,
2024). For Gen Z, WLB moderately affects employee
loyalty (p = .066), but millennials experience greater
job satisfaction and loyalty than this cohort (Krishna
& Agrawal, 2025).

However, when mediated by PC, the link be-
tween WLB and EL becomes significant (p = .000),

Table 7
Reporting Mediation Analysis
Type of effect Relation Path coefficient T stats BC 95% CI Remark
OV-EL 0.292 [0.205, 0.375] Significant total
Total effect WLB-EL 0.261 [0.169, 0.350] effect
Indirect effect H4a: OV-PC-EL 0.160 [0.109, 0.216] Significant indirect
H4b: WLB-PC-EL 0.171 [0.119,0.232] effect
Direct effect OV-EL 0.132 2.918* [0.044, 0.223] Significant DE
WLB-EL 0.090 1.840ms [-0.003, 0.188] Insignificant DE
IE/TE
VAF H4a: OV-PC-EL 54.79%
H4b: WLB-PC-EL 65.51%
. PC partially mediates the relationship between OV and EL, but fully mediates the relationship between
Conclusion WLB and EL

Note. OV — organisational virtuousness, WLB — work-life balance, EL — employee loyalty, PC — psychological capital, “*p < .001,

**p < .01, *p < .05, ns — non-significant, DE — direct effect.

In contrast, PC fully mediates the relationship
between WLB and EL (H4b: g = 0.171; t = 5.937;
CI [0.119;0.232]; p < .001). Although the VAF value
falls within the conventional range of 66% associated
with partial mediation, the direct effect was non-
significant while the indirect effect was significant.
This pattern indicates a full (indirect-only) mediation,
following the guidelines of Zhao et al. (2010).

Discussion

The study aims to examine the roles of intangi-
ble organisational and psychological job resources
(organisational virtuousness, work-life balance,
psychological capital) in enhancing employee loyalty.
The study shows that organisational virtuousness
and psychological capital have a significant, positive
effect, whereas work-life balance has a positive but
moderate association with EL among Gen Z employ-
ees in the knowledge-intensive service industries in
India. Organisations that promote virtuousness can
retain a more loyal workforce during crises (Gogia
et al., 2024). Likewise, certain OV indicators such
as care, support and inclusiveness could be concep-
tually similar to organisational support. However,
organisational virtuousness is a more encompass-
ing, values- and ethics-based organisational climate,
rather than just perceived support (Cameron et al.,
2004). Although moderate correlations among these

demonstrating that WLB contributes to employee
loyalty through PC. These results corroborate a study
that demonstrated that work-life balance might not
be the sole factor driving employee loyalty (Rahman
et al., 2025). In contrast, the association of psycho-
logical capital is the highest, implying that personal
resources yield positive outcomes and reduce employ-
ees’ intent to quit (Deloitte, 2025; Francis & Hoefel,
2018). The indirect effects of both OV and WLB via
PC are strong and significant, suggesting that PC is
a strong augmenting factor. The findings confirm that
a better work-life balance boosts job satisfaction and
PC among employees, thereby improving the mental
health of employees (Zhang et al., 2024). The present
study also demonstrates that the mediation and inter-
vention of personal resources facilitate the outcomes
of job resources.

Although the HTMT value between PC and WLB
(0.725) was the highest, it was still below the pro-
posed threshold of 0.85, indicating a good degree of
discriminant validity (Henseler et al., 2015). Theoreti-
cally, there is some overlap, as better psychological
resources are likely to be associated with better
work-life balance. However, the constructs are still
separated conceptually. Work-life balance indicates
perceptions of balance between work and personal
life, while psychological capital is a state of positive
psychology that is defined by hope, efficacy, resilience
and optimism.
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In addition to statistical significance, the effect size
analysis provides a deeper understanding of the pro-
posed relationships. The direct impact of OV and WLB
on employee loyalty was small, but both constructs
demonstrated a comparatively strong impact on PC.
This pattern indicates that employees’ psychological
capital helps in translating the effects of organisational
resources, serving as a mediator.

The model has a moderate level of explanatory
power in behavioural research, accounting for about
31% of the variance in employee loyalty, but almost
two-thirds of the variance remains unexplained. This
indicates that employee loyalty, being a complex
behavioural construct, is influenced by other factors
such as leadership style, organisational commitment,
compensation, career development opportunities,
organisational justice, and employee experience;
therefore, these should be explored in further stud-
ies. While tangible workplace resources, such as sal-
ary and rewards, provide a baseline for employees to
survive, intangible workplace resources enable them
to thrive by fostering the development of internal
personal resources, such as psychological capital.
Owing to their unique and inimitable nature, these
resources play a significant role in strengthening
employee loyalty.

Implications

Theoretical Implications

The study extends the positive psychology litera-
ture by combining the elements of positive organi-
sational behaviour (PC) and positive organisational
scholarship (OV) and empirically demonstrating that
PC serves as a key catalyst through which OV and
WLB correspond to employee loyalty among Gen Z.
The study refines Conservation of Resources theory
by showing that not all organisational resources work
in the same manner. Organisational virtuousness had
a direct impact on employee loyalty (83 = 0.132) and an
indirect impact on psychological capital (8 = 0.160),
suggesting that organisations promoting virtuous
climates act as a catalyst for developing employee’s
psychological personal resources.

While WLB did not show a direct association with
employee loyalty (8 = 0.090; p > .05), it demonstrat-
ed an indirect relationship through PC (8 = 0.171).
This asymmetry indicates different organisational
resources elicit different resource gain processes. This
indirect-only mediation indicates that WLB contrib-
utes to employee loyalty primarily through PC. The
results refine the Conservation of Resources theory
by demonstrating that some resources facilitate em-
ployee loyalty through direct/indirect pathways,
whereas some translate their effect through internal
resources.

Furthermore, the path coefficients from OV
(8 = 0.406) and WLB (8 = 0.434) to PC, as compared
with their direct relationships with employee loyalty,
highlight PC as a key resource in the Conservation
of Resources theory. The results mention the impor-

tance of personal resources through which supportive
organisational practices correspond to positive at-
titudes among Gen Z employees.

The effect size estimates add to the theoretical
interpretation of findings. OV had a moderate direct
influence on employee loyalty, but exerted a higher
direct impact on PC, indicating that the main impact
of OV is the development of employees’ PC. Similarly,
WLB demonstrated a strong impact on employee loy-
alty via PC, supporting the proposition that personal
resources are important bridges connecting organi-
sational resources to employee outcomes.

Managerial Implications

The study findings suggest that not all workplace
resources influence employee loyalty in the same
manner. OV shows a direct and an indirect relationship
with employee loyalty, indicating that organisations
fostering virtuousness through moral correctness, hu-
man welfare, supportive leadership, and inclusiveness
can strengthen employee loyalty even beyond psycho-
logical capital. Consequently, it is the duty of managers
and leaders to create a workplace environment where
employees feel respected, safe and supported.

In contrast, WLB did not demonstrate a significant
direct relationship with employee loyalty but had an
indirect association through psychological capital. The
findings reveal that flexible arrangements and work-
life balance programmes alone may be insufficient to
sustain Gen Z employees unless they are supported by
fostering employees’ psychological capital. Organisa-
tions, therefore, must enhance flexible working and
employ the right interventions to develop optimism,
resilience, confidence and hope through coaching,
mentoring, strengths-based leadership and develop-
mental feedback. Such an integrated method is likely
to yield more effective results than providing WLB in
isolation.

Limitations and Conclusion

Workplace resources result in engagement among
Gen Z, but they only work when designed to address
Gen Z'’s personal needs for meaning, mental health,
and work-life balance. They require a relational
connection to stay truly engaged, where they feel
their individual growth is supported and personal
contributions are valued. This study is limited to the
Generation Z workforce, but it acknowledges the
broader discussion on generational cohort research.
Variations between generations have been suggested
to be partly due to age, career stage or larger socio-
economic factors, instead of generational features.
The findings, therefore, should be interpreted as
specific to this sample of Generation Z employees,
rather than implying homogeneous characteristics
across the entire generation. Future research could
involve an intergenerational comparison to better
understand these differences. The involvement of HR
managers can further facilitate this process. Demo-
graphic data on gender, mode of working, industry
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type and public/private sector were gathered, but
not included in inferential analysis. The sample was
concentrated mainly in the IT and banking and finan-
cial services sectors, thereby limiting its applicability
to knowledge-intensive service organisations rather
than other service sectors like healthcare, tourism,
hospitality, etc. Further research may explore their
direct, moderating or comparative effects to provide
aricher understanding of the proposed relationships
in a variety of organisational and workforce settings.
Future researchers can use qualitative methods to
complement quantitative results.
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Al Transformation in Polish
Organisations: The Gap Between
Individual Adoption and Organisational
Maturity

Abstract

This article diagnoses the state of Al transformation in Polish organisations and explores
whether leader education is associated with organisational readiness. The study employs
an exploratory, mixed-methods design based on data source triangulation: a survey of
179 leaders, a qualitative analysis of 539 Al projects, and a descriptive contrast between
graduates of an Al leadership programme (n = 102) and a market comparison group
(n = 66); the remaining 11 respondents, programme graduates, are included only in ag-
gregate analyses. The results indicate a pronounced gap between individual Al adoption
(83% of leaders use Al daily) and organisational maturity (roughly 70% of organisations have
not progressed beyond pilots). The study offers three contributions: (1) the Awareness
Paradox, whereby leaders with higher competencies evaluate their organisations more
critically despite reporting stronger, albeit self-reported, implementation indicators; (2) ex-
ploratory evidence of patterns consistent with a cascading effect of leader education; and
(3) an inverted build-versus-buy pattern, in which internal builds achieve markedly higher
PoC effectiveness than purchased SaaS. Barriers prove primarily organisational rather than
technological; change management, the only dimension in which the two groups do not
differ, emerges as a systemic barrier requiring whole-organisation intervention.

Keywords: artificial intelligence, Al transformation, organisational maturity, Al readiness,
leader education, Shadow Al, change management, Polish enterprises

Introduction

Artificial intelligence (Al) has become one of the defining catalysts of digital transfor-
mation. Enterprise spending on generative Al surged from $1.7 billion in 2023 to $37
billion in 2025 (Tully et al., 2025), yet only about 5% of companies globally generate sub-
stantial value from Al at scale, while 60% fail to achieve measurable returns (Apotheker
et al., 2025). This split between escalating expenditure and modest outcomes raises
fundamental questions about the systemic causes of Al transformation failures.

In Poland, Al transformation is entering a decisive phase. KPMG (2025a) data indicate
that the share of Polish enterprises declaring some degree of Al implementation surged
from 28% to 82% within a single year. Concurrently, EY (2025) reports that over 70% of
Polish companies are taking steps to comply with the EU Al Act, though only 31% have
actually begun implementation. Poland is among the most mature Al markets in Central
and Eastern Europe (KPMG, 2025c¢), yet, as our data show, roughly 70% of organisations
have not progressed beyond pilots and experiments.

The literature increasingly identifies a ‘widening Al value gap’ (Apotheker et al.,
2025) and a ‘valley of death’ between the proof-of-concept (PoC) stage and production
deployment (Deloitte, 2026): McKinsey (2025) reports that 88% of global respondents
use Al, but only 6% qualify as ‘high-performing Al organisations.’ In parallel, Shadow
Al — the unauthorised use of Al tools by employees — has emerged as a critical govern-
ance challenge (Cisco, 2025; KPMG, 2025b), reflecting deeper deficits in governance
frameworks, change management capabilities, and leadership competencies.
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Research Problem

Although individual adoption of Al tools among
Polish leaders is near-universal, most Polish organisa-
tions cannot convert this momentum into systemic,
production-scale deployments — and it is unclear
which organisational mechanisms (strategy, owner-
ship, competencies, change management) account
for this gap, or whether educating leaders can help
close it. Theoretically, maturity and readiness models
developed for mature Western markets (Holmstrém,
2022; Johnk et al., 2021) have rarely been examined
in a market combining very low SME-level adop-
tion (OECD, 2025b) with very high individual-level
adoption. Empirically, Polish studies linking leader
education to organisational readiness remain scarce.
Practically, organisations entering the EU Al Act
enforcement period need evidence on where trans-
formation stalls and which interventions are worth
investing in.

The aim of the study is therefore to diagnose the
state of Al transformation in Polish organisations and
to explore the relationship between leader educa-
tion and organisational readiness. Three research
questions are addressed: (1) What is the current level
of Al maturity in Polish organisations, and what are
the primary barriers to transformation? (2) Is leader
education associated with organisational readiness
for Al transformation, and if so, through what mecha-
nisms? (3) What patterns of success and failure can
be identified in the transition from PoC to production
deployment?

The article makes three original contributions: it
presents one of the broadest empirical studies of Al
transformation in Poland, integrating organisational,
market, and project-level perspectives; it introduces
the concept of the ‘Awareness Paradox,” whereby
leaders with higher competencies evaluate their or-
ganisations more critically despite reporting stronger,
albeit self-reported, implementation outcomes; and it
provides exploratory evidence of patterns consistent
with a cascading effect of leader education.

Theoretical Background and Related Work

This section distinguishes the constructs of Al
maturity and Al readiness, then reviews related work
on maturity models, adoption barriers, Shadow Al,
and leadership. Because peer-reviewed evidence
lags practice in this fast-moving field, the conceptual
framework is anchored in the academic literature,
while industry reports are used strictly as sources of
current market evidence.

Al Maturity and Al Readiness

Although often used interchangeably, the two
constructs differ in temporal orientation. Maturity
derives from the capability maturity tradition (Becker
et al., 2009): it describes the current, evolutionarily
achieved state of capabilities — retrospective and de-
scriptive. Readiness is prospective: an organisation’s
capacity to undertake a specific change (Weiner, 2009)

— the degree to which resources, structures, data,
and attitudes enable effective adoption (Holmstrém,
2022; Johnk et al., 2021; Uren & Edwards, 2023). An
organisation may thus be ready but immature, or
display pockets of maturity without the readiness to
progress — running advanced pilots while lacking the
strategy, ownership, and change capacity needed for
production deployment.

In this study, maturity is operationalised as an
organisation’s position on a five-stage model and on
an implementation-quality ladder (see Methodology),
whereas readiness is operationalised through the
presence of organisational preconditions: a formal
Al strategy, a designated transformation owner, em-
ployee access to Al training, and governance policies.
This distinction structures the entire analysis: the
study’s central finding is precisely a readiness deficit
underlying a maturity plateau.

Organisational Al Maturity

Organisational Al maturity models have evolved
from stage-gate models to multidimensional frame-
works encompassing strategy, data, talent, technol-
ogy, and culture (Becker et al., 2009; Mikalef & Gupta,
2021). Enholm et al. (2022) show that value realisation
depends on a chain of organisational enablers rather
than the technology itself; Mikalef and Gupta (2021)
link Al capability — tangible, human, and intangible
resources — to creativity and performance. Sawang and
Sornlertlamvanich (2026) propose an SME-grounded
framework of eight dimensions and five levels, under-
scoring that Al maturity is nonlinear.

Market evidence confirms the discriminating power
of maturity: 45% of high-maturity organisations keep
Al projects operational for at least three years, versus
20% of low-maturity ones (Gartner, 2025); Apotheker et
al. (2025) identified 5% ‘future-built’ firms, 35% scaling,
and 60% failing to achieve measurable returns; Deloitte
(2026) reports that only one-third of organisations use
Al for deep transformation; and KPMG (2026) finds that
technology ROI rises with maturity (200% on average,
450% among the most mature).

Individual Versus Organisational Adoption

The gap between individual and organisational
adoption has clear theoretical anchors. At the individ-
ual level, technology acceptance research (Venkatesh
et al., 2003) explains adoption through performance
expectancy, effort expectancy, and social influence
— dimensions on which generative Al assistants score
exceptionally well. At the organisational level, the
technology-organisation-environment framework
(Tornatzky & Fleischer, 1990) makes adoption de-
pendent on readiness factors such as top manage-
ment support, resources, and absorptive capacity.
When individual drivers race ahead of organisational
enablers, theory predicts precisely the configuration
documented here: mass bottom-up usage, organisa-
tional stagnation, and unsanctioned use (Shadow Al)
as a coping mechanism (Dwivedi et al., 2021; Raisch
& Krakowski, 2021).
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Barriers to Al Transformation

Research on adoption barriers highlights the domi-
nance of organisational factors. Johnk et al. (2021)
identify strategic alignment, resources, knowledge,
culture, and data as the five categories of readiness
factors — none primarily technological. Uren and Ed-
wards (2023) show that Al journeys stall at predictable
points related to people and process readiness, and
Davenport and Ronanki (2018) argue that successful
adopters take an incremental, capability-building
approach rather than a technology-first ‘moon shot’
approach.

Market evidence is consistent: McKinsey (2025)
reports that 46% of leaders cite skill gaps as a major
barrier and only about one-third of organisations have
scaled Al; Deloitte (2026) identifies the skills gap as
the single largest barrier. The OECD (2025a) argues
that training supply is insufficient and that manage-
ment, business-process, and social skills are the most
in-demand competencies for high-Al-exposure occupa-
tions. In Poland, only 4.9% of SMEs utilised Al in 2024,
against an EU-27 average of 12.6% (OECD, 2025b); yet
over 70% of employees state that their organisations
use Al tools, while only 30% report formal governance
policies (KPMG, 2025c). This suggests a dual-track
pattern — mass individual adoption, fragmented or-
ganisational adoption — precisely the gap this study
investigates.

Shadow Al as a Governance Challenge

Shadow Al — employees’ use of Al tools without
official authorisation — has become one of the most
pressing governance challenges of 2025-2026: 60%
of IT teams lack confidence in their ability to identify
unapproved Al tools (Cisco, 2025), and 45% of leaders
confirmed or suspected sensitive data leaks tied to
unauthorised third-party Al tools (KPMG, 2025b). The
issue is urgent under the EU Al Act, whose key provi-
sions on high-risk systems came into force in 2026.
Yet prohibitive approaches appear counterproductive:
Deloitte (2026) reports that enterprise-approved Al
access expanded from under 40% to nearly 60% of
workers, indicating that organisations increasingly
formalise access rather than restrict it. Shadow Al
thus appears to be a symptom of inadequate official
solutions, not of employee ill will — a hypothesis this
study’s findings support.

The Role of Leader Competencies
in Al Transformation

Academic and market literature converge on the
critical role of leadership. Fountaine et al. (2019) argue
that building an Al-powered organisation is primarily
a matter of culture, structure, and ways of working,
with leadership commitment as the decisive enabler;
Kotter (2012) places leadership coalition-building at
the centre of successful change; Weiner (2009) empha-
sises that readiness for change is a collective prop-
erty irreducible to individual attitudes. Bedard and
Beauchene (2026) estimate that only 10% of Al value
derives from algorithms and 20% from technology

— 70% depends on people, organisation, and culture.
Leader education may therefore produce a multiplier
effect, with a single trained decision-maker initiating
changes across multiple organisational levels; Polish
empirical studies examining this hypothesis remain
scarce — a gap this article addresses.

Methodology

Research Design

The study adopts an exploratory, descriptive,
mixed-methods design based on data source trian-
gulation, combining three sources: (1) a structured
survey of graduates of an Al leadership programme,
(2) a structured survey of a market comparison group,
and (3) a qualitative analysis of 539 Al projects. Tri-
angulation mitigates the limitations inherent in any
single data source.

Given the non-probability character of the sample,
the design is explicitly not quasi-experimental. The
graduate-Market contrast is treated as an exploratory,
descriptive comparison of two structurally different
populations and interpreted as a source of hypotheses,
not evidence of causal effects. No inferential tests are
applied, no statistical significance is claimed, and all
reported percentages and means are descriptive.

Sampling Procedure and Recrvitment

The study employed non-probability sampling:
a convenience sample with purposive elements,
targeting leaders involved in, or responsible for, Al-
related decisions in Polish organisations. Respondents
were recruited through two channels. The first group
comprised graduates of the Al Managers programme
(Editions 1 and 2), an intensive programme for senior
management covering Al strategy, maturity frame-
works, project canvases, and case studies; 102 com-
pleted the survey. The second group comprised
participants of the Al Managers Conference 2026;
77 completed the survey, of whom 66 had not partici-
pated in the programme and constitute the market
comparison group (‘Market’). In total, the survey
covered 179 respondents (N = 179); the remaining
11 conference respondents had completed the pro-
gramme and are included in the combined sample but
not in the two-group contrast (102 vs. 66). The unit of
analysis is the individual leader reporting on his or her
organisation; because responses were anonymous, it
cannot be ruled out that more than one respondent
described the same organisation. The third source
— 539 Al projects developed by participants during
the programme — comprised practical implementa-
tion concepts for participants’ own organisations; one
participant could submit more than one project, so
the number of distinct participants and organisations
is lower than the number of projects.

Participation was voluntary, unpaid, and anony-
mous (online questionnaire). Because membership in
both groups results from self-selection (enrolment in a
paid programme; conference attendance), the sample
over-represents organisations already engaged with
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Al; the implications are discussed in the Limitations
section.

The sample reflected a decision-maker popula-
tion: 78% held managerial positions or above (82%
of graduates, 72% of the Market group), and 62% had
real influence over Al decisions. The largest industries
were [T/technology (31%), e-commerce/retail (15%),
finance/banking (13%), and manufacturing (12%). The
groups differed structurally: 45% of graduates repre-
sented international corporations and 42% organisa-
tions with 1,000+ employees, whereas the Market
group featured predominantly Polish-owned firms
(70%) and smaller organisations — a further reason the
contrast is treated as exploratory. A detailed respond-
ent profile is provided in Appendix A.

Data Quality Assessment

Several procedures safeguarded data quality:
records were screened for completeness and dupli-
cates, and incomplete questionnaires excluded; ‘don’t
know’ options were provided throughout to reduce
forced guessing; technically demanding sections (e.g.,
cloud and data platforms) were optional and could
be delegated to a technical colleague. The share of
‘don’t know’ responses was retained as an indicator
of organisational awareness. Open-ended responses
and project descriptions were reviewed for substan-
tive content before coding.

Research Instrument

The study employed a structured online question-
naire of 53 questions in eight thematic parts, combin-
ing single- and multiple-choice questions, five-point
anchored rating scales, and optional open-ended ques-
tions; typical completion time was 15-20 minutes,
and the instrument was administered in Polish and
fielded across 2025 and 2026, spanning both recruit-
ment channels. Its full structure, response formats,
measurement dimensions, and key measurement
items are presented in Appendix A.

Assessing Al Maturity

Al maturity was assessed through a triangulated self-
placement procedure combining three components: (1)
self-placement on a five-stage maturity model (Explor-
ing, Experimenting, Scaling, Transforming, Al-Native),
each stage defined by an operational criterion; (2) rat-
ings of five capability areas on a five-point anchored
scale (1 = no activity; 5 = scaled and optimised); and
(3) placement of the most advanced deployments on
the Value Ladder (Assist, Augment, Automate, Agentic).

Responses were combined into a composite maturity
score: each component was mapped onto a common
0-100 scale and combined with equal weights, with
score bands defined as equal 20-point intervals (Ex-
ploring 0-20 through Al-Native 81-100); ‘don’t know’
and omitted optional responses were not scored,
and classification then relied on the completed com-
ponents. Full operational definitions are provided in
Appendix A. The procedure allowed cross-checking of
stage self-placement against dimensional ratings and
implementation quality, and underpins the Awareness
Paradox analysis, which contrasts these (self-reported
but verifiable) implementation indicators with purely
evaluative declarations of benefit.

Analytical Methods

Data analysis was conducted across three layers:
(1) combined data (N = 179), describing the overall
state of Al transformation; (2) a descriptive contrast
between the graduate and Market groups, interpreted
as hypothesis-generating, not causal; and (3) analysis
of discrepancies between subjective benefit declara-
tions and implementation indicators (the Awareness
Paradox). The 539 projects were analysed through
qualitative thematic coding: operational problems
were coded inductively, recurring patterns identified
iteratively, and use cases categorised by business
function. Design limitations are discussed in the
Limitations and Future Research section.

Findings

Al Maturity of Polish Organisations

The vast majority of surveyed organisations remain
at early stages: Exploring (no production deployments)
accounts for 21%, Experimenting (pilots and PoCs) for
49%, Scaling for 26%, and Transforming or Al-Native
for only 4%. The distribution between graduates and
the Market was similar in the middle range (Experi-
menting: 49% vs. 48%), but diverges at the upper end:
7% of graduate organisations reached Transforming
or Al-Native, compared to 0% in the Market group
(Table 1).

These results are broadly consistent with global
data — Apotheker et al. (2025) identified 5% ‘future-
built’ firms, 35% scaling, and 60% failing to achieve
measurable returns — despite Poland’s lower starting
point (4.9% of SMEs with Al in 2024; OECD, 2025b).
The sample over-represents Al-engaged organisations,
however, so the population-wide distribution is likely
less favourable.

EII’\I/;:Itlurity Stages of Surveyed Organisations (N = 179)

Maturity stage Poland (N = 179) Graduates (n = 102) Market (n = 66)
Exploring 21% 19% 25%
Experimenting 49% 49% 48%
Scaling 26% 26% 27%
Transforming + Al-Native 4% 7% 0%
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Implementation quality (Value Ladder) deepens
this picture: 48% of organisations are at Assist, 28% at
Augment, 21% at Automate, and only 3% at Agentic.
The association with maturity stage is pronounced:
among Transforming and Al-Native organisations
(n = 7) most deployments sit at Automate or Agentic,
whereas among Exploring organisations 78% remain at
Assist — consistent with the automation-augmentation
tension (Raisch & Krakowski, 2021): genuine transfor-
mation requires qualitatively different deployments,
not merely more pilots.

The Adoption Gap: Individual vs. Organisational

The study’s central finding is the scale of the gap
between individual adoption and organisational ma-
turity. All respondents use at least one Al assistant,
and 83% use Al daily; simultaneously, roughly 70% of
their organisations (Exploring and Experimenting
combined) lack sustained, systemic deployments. The
most popular personal applications are research (63%),
document analysis and summarisation (58%), writing
and editing (55%), and brainstorming (48%); applica-
tions requiring integration with internal data remain
marginal: decision support (32%), customer service
(14%). Organisations deploy Al where it is easy, not
where the potential is greatest.

Transformation Barriers

The analysis of barriers points to the dominance of
human and organisational factors. Asked to rank their
three most important barriers, respondents named
the lack of an Al strategy most often (36%), followed
by the absence of a transformation owner (32%) and
insufficient competencies (32%). On the anchored
1-5 scale, change management received the lowest
mean score (M = 2.43), marginally below strategy
and governance (M = 2.44); data infrastructure was
rated at 2.55, talent and competencies at 2.75, and
technology stack at 2.77 (Table 2).

Graduates rate their organisations somewhat
higher on strategy (+0.25), competencies (+0.27),
and technology (+0.21), but the two groups converge
exactly on change management (2.42 in both). Given
the descriptive character of the comparison, we do
not interpret these differences as programme effects;
notable, however, is that the one dimension on which
the groups do not differ at all is the organisation’s
capacity for change — suggesting a systemic barrier at
the level of organisational culture (see Discussion).

Shadow Al, Governance, and the Regulatory Context

60% of surveyed organisations confirm the presence
of Shadow Al: in 26% of cases ‘widespread,’ in 34%
‘controlled but existing’; only 28% claim clear rules
that eliminate the problem. The primary frustrations
with official tools are lack of corporate context (‘the
tool doesn’t know our company’ — 25%) and poor
output quality relative to free alternatives (24%). This
produces what we term the ‘Copilot Paradox’: Mi-
crosoft 365 Copilot is the most frequently deployed
enterprise Al tool (58%), but implemented without
prior data clean-up, it amplifies chaos, and employees
revert to free tools.

In the regulatory context, only 12% of respondents
identify the EU Al Act as a significant risk, though
25% of the 539 projects fall within regulated domains
(finance, HR, healthcare). Against EY (2025) data show-
ing 71% of Polish firms working on Al Act compliance,
transformation leaders paradoxically under-prioritise
governance: it ranked second-to-last among planned
2026 initiatives (15%), trailing process automation
(47%), training (44%), and chatbots (32%) — a significant
risk in the year key Al Act provisions take effect.

The Valley of Death: From PoC to Production

Only 7% of organisations achieve high PoC-to-pro-
duction effectiveness (>50% of projects deployed),
27% selective (10-50%), 20% experimental (< 10%), 18%
remain preparatory, and 28% cannot assess. Analysis
of the 539 projects, read together with the survey
data, identified five causes: lack of clear ownership
for production deployment (35% of organisations have
dispersed responsibility), data silos (70% of projects),
no scaling budget (21% without a dedicated Al budget),
expert resistance (45% of projects), and missing MLOps
competencies (39% rely on individual specialists rather
than teams).

The build-versus-buy analysis revealed a surprising
pattern: organisations building internally report PoC
effectiveness 3.7 times higher than those purchas-
ing off-the-shelf SaaS (55% vs. 15%). This contrasts
with the global dominance of purchased solutions
(76% worldwide; Tully et al., 2025) — though that fig-
ure concerns prevalence, not effectiveness, and thus
provides context rather than a direct benchmark. Ex-
planations are elaborated in the Discussion. Notably,
organisations using partners and integrators achieve
the highest share of 4+ active deployments (44%),
suggesting the optimal path may be ‘building with a

}:;!f\szsessment of Organisational Al Capability Areas (Anchored 1-5 Scale, N = 179)

Capability area Poland Graduates Market
Technology stack 2.77 2.83 2.62
Talent and competencies 2.75 2.85 2.58
Data infrastructure 2.55 2.60 2.40
Strategy and governance 2.44 2.51 2.26
Change management 2.43 2.42 2.42
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domain-knowledgeable partner’ rather than a binary
build-or-buy choice.

The Awareness Paradox

The Awareness Paradox emerges from contrast-
ing two classes of indicators. The first is subjective-
evaluative: declarations of benefits achieved and of
Al's impact. The second is factual-implementational:
reports of verifiable organisational facts — whether a
documented Al strategy exists, what share of PoCs
reached production, whether employees have training
access, how many solutions are in active use. Both
are self-reported, but the second refers to observable
states of affairs rather than evaluations; ‘paradox’ is
used as a descriptive label for the reversal of order-
ings documented below, not as a claim about an
established cognitive mechanism.

On the subjective-evaluative indicators, the Market
group consistently declares higher benefits: productiv-
ity (62% vs. 38%), faster decisions (48% vs. 26%), faster
product deployment (30% vs. 17%), new revenue (13%
vs. 3%). On the factual-implementational indicators,
the ordering reverses: graduates report more formal
strategies (33% vs. 21%), higher selective PoC effec-
tiveness (30% vs. 20%), broader training access (67%
vs. 51%), and more active deployments (32% vs. 23%
with 4+). Higher declared benefits thus do not nec-
essarily signal higher maturity; leaders with greater
competencies may simply possess more precise evalu-
ation frameworks and judge their organisations more
strictly (see Discussion).

Education-Related Differences

The descriptive contrast between the graduate and
Market groups reveals systematic differences across
readiness indicators (Table 3).

Graduates show consistently higher readiness
indicators and lower ‘don’t know’ rates across all
infrastructure and strategy questions — a pattern con-
sistent with a cascading-effect hypothesis: a trained
decision-maker formalises strategy, initiates team
training, raises infrastructural awareness, and selects
projects more effectively. Two alternative explana-

tions must be stated: self-selection (participants may
come from organisations already more advanced) and
structural composition (more corporations and large
organisations among graduates). The present design
cannot adjudicate between them; a longitudinal
design could. The consistency of the pattern across
seven indicators — and its complete absence in exactly
one dimension, change management (2.42 = 2.42)
— nonetheless makes the hypothesis a productive
candidate for further testing.

The Impact of Al on Team Struciures

Projections of Al's impact on team structures over
12 months reveal moderate optimism: stability is the
most common expectation (42%), 17% of leaders see Al
as a growth driver, 8% forecast competency structure
changes, 7% plan workforce reductions, and 26% are
unable to forecast. Sectoral variation is notable: in
telecommunications/media no respondents expect
team structures to remain stable (60% are uncertain),
healthcare has the highest share of optimists (30%),
while finance and e-commerce report the highest
planned reductions (8-9%).

Discussion

The findings align with and extend existing re-
search; in line with the exploratory design, the in-
terpretations below are evidence-based hypotheses
rather than demonstrated causal claims.

The Adoption Gap Is Bottom-Up in Shape

The adoption gap (83% daily individual adoption
vs. roughly 70% of organisations at early stages) is
consistent with global observations of divergence
between technology availability and organisational
readiness (Deloitte, 2026; McKinsey, 2025), and with
the prediction that individual acceptance drivers
(Venkatesh et al., 2003) can outpace organisational
enablers (Tornatzky & Fleischer, 1990). Poland has
among the lowest SME-level Al adoption in the EU
(OECD, 2025b), yet leaders’ individual adoption ap-
proaches global averages: Polish Al transformation

z(:il:/lczgion—Related Differences in Organisational Readiness Indicators (Descriptive Contrast)

Dimension Graduates Market Difference
Formal Al strategy 33% 21% +12 pp.
Al training available 67% 51% +16 pp.
Selective PoC effectiveness 30% 20% +10 pp.
4+ active deployments 32% 23% +9 pp.
‘Don’t know’: cloud provider 11% 26% -15 pp.
‘Don’t know’: build vs. buy 20% 33% -13 pp.
‘Don’t know’: data/ML team 4% 11% -7 pp.
Change management (1-5) 2.42 2.42 0

Note. Differences are descriptive; given the non-probability sample and structural differences between groups, they should not be

interpreted as causal effects of the programme.
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is fundamentally ‘bottom-up’, generating distinctive
governance challenges, including Shadow Al.

Organisational Barriers Dominate

The dominance of organisational barriers is consist-
ent with the readiness literature (Johnk et al., 2021;
Uren & Edwards, 2023) and McKinsey’s (2025) skill-gap
findings. The three most frequently named barriers
— lack of strategy (36%), owner (32%), and competen-
cies (32%) — reinforce the pattern of readiness lagging
behind technology. Linking barriers to outcomes,
change management as the lowest-rated dimension
(M = 2.43) coincides with 93% of organisations not
reporting high PoC-to-production effectiveness — con-
sistent with Bedard and Beauchene’s (2026) thesis that
70% of Al value depends on people and organisations,
not technology.

The Awareness Paradox Challenges Self-Report
Methodology

The Awareness Paradox contributes to the dis-
course on Al maturity measurement. The point is not
that two groups disagree, but that the group scoring
higher on subjective-evaluative indicators scores low-
er on factual-implementational ones — and vice versa:
the Market group, which declares markedly higher
productivity gains (62% vs. 38%), does not outperform
the more critical graduates on any implementation
indicator. The phenomenon bears a cautious analogy
to the miscalibration described by Kruger and Dunning
(1999); the analogy remains tentative, as respondents’
actual knowledge and self-assessment accuracy were
not directly measured. The implication is that maturity
studies relying solely on evaluative self-assessment
may overstate the maturity of less advanced organi-
sations and understate that of more advanced ones;
future research should pair evaluative declarations
with factual implementation metrics.

Leader Education and the Cascading-Effect
Hypothesis

The education-related differences in Table 3 align
with the consensus that executive commitment is
among the strongest predictors of implementation
success (Bedard & Beauchene, 2026; Fountaine et al.,
2019; McKinsey, 2025), and with Deloitte’s (2026) find-
ing that transformation-stage organisations are 3—4
times more likely to have dedicated governance and
upskilling programmes. The observed differences may,
however, be partially or wholly explained by selection
and group composition. The appropriate conclusion is
conditional: the pattern is consistent with a cascading
effect of leader education and justifies longitudinal
verification, but does not prove such an effect.

The Build-Versus-Buy Inversion

The inverted build-versus-buy pattern contrasts
with a global market in which purchased solutions
dominate in prevalence (Tully et al., 2025). Four
complementary mechanisms may make the inversion
market-specific. First, data-infrastructure immaturity:

Polish organisations carry substantial ‘data debt’
(70% of analysed projects reported data silos); off-
the-shelf SaaS presupposes integration-ready data,
whereas internal builds engage with integration from
day one. Second, a localisation gap: many global SaaS
products offer limited support for Polish-language
content, local document standards, and regulatory
specifics. Third, relative factor costs: competitively
priced Polish engineering talent versus Saa$ priced in
dollars or euros shifts the calculus towards building.
Fourth — a caveat rather than a mechanism — sample
composition: IT/technology firms (31%) are over-rep-
resented, which may inflate the observed effective-
ness of building. The inversion is therefore framed
as a plausible, multi-causal, market-specific pattern
requiring verification on a representative sample;
its practical reading is the sequence articulated by
respondents themselves: data — processes — Al,
whether an organisation builds or buys.

Change Management as a Systemic Barrier

Perhaps the most consequential — and most eas-
ily misread — finding is the exact convergence of the
two groups on change management (2.42 = 2.42),
against graduate advantages on every other indica-
tor. This must not be read as evidence that education
does not work: the data cannot show what education
causes. The pattern indicates something narrower:
whatever is associated with leader education across
strategy, training, and infrastructure awareness does
not extend to the organisation’s capacity for change.
This is theoretically coherent — readiness for change
is a collective property (Weiner, 2009), and success-
ful change requires structural mechanisms no single
trained individual can supply (Kotter, 2012). Training
decision-makers moves many levers, but change man-
agement requires whole-organisation intervention
— culture, incentives, structures — alongside individual
competency development.

Conclusions

The survey of 179 leaders and the analysis of 539 Al
projects yield a coherent picture of Al transformation
in the studied sample of Polish organisations: strong
individual foundations (83% daily Al adoption among
leaders) coexist with weak organisational founda-
tions (roughly 70% at the pilot stage, 32% naming the
absence of a transformation owner as a main barrier,
only 28% reporting clear Al-use policies). Closing
this gap is the central challenge of 2026-2027. Five
conclusions follow.

First, the barriers are human and organisational,
not technological: effective transformation requires
change management competencies, decision struc-
tures, and an innovation-friendly culture (cf. Bedard
& Beauchene, 2026; McKinsey, 2025).

Second, the data reveal a pattern consistent with
a cascading effect of leader education (+12 pp. strat-
egy formalisation, +16 pp. training access, +10 pp.
PoC effectiveness among graduates); subject to the
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selection caveats above, Al competency programmes
should target senior management, not only technical
teams.

Third, the Awareness Paradox challenges the reli-
ability of maturity studies based solely on evaluative
self-assessment; maturity measurement should com-
bine declarative data with factual implementation
metrics (deployments, PoC effectiveness, strategy
formality).

Fourth, the inverted build-versus-buy pattern shows
that global recommendations cannot be transposed
uncritically to markets with lower data maturity; data
and process clean-up precedes Al deployment regard-
less of the build or buy model.

Fifth, change management emerges as a systemic
barrier — the only dimension where the groups do
not differ — so building change capacity requires
whole-organisation intervention (culture, incentives,
communication structures), not individual develop-
ment alone.

Limitations and Future Research

The findings must be read against the design’s
limitations. First, the sample is a non-probability
convenience sample of Al-engaged leaders: it is not
representative of Polish organisations, and reported
maturity levels likely overestimate market-wide reality.
Second, the graduate-Market contrast is affected by
self-selection and structural differences between the
groups; it was therefore reported as descriptive and
hypothesis-generating, with no inferential statistics
applied. Third, all data are self-reported; verifiable
facts were not independently audited. Fourth, the
cross-sectional design precludes tracing causal path-
ways over time.

Future research should pursue longitudinal designs
following organisations before and after leader educa-
tion, representative samples of Polish enterprises, in-
depth case studies of the change management barrier,
and comparisons with other Central and Eastern Euro-
pean countries to test the proposed market-specific
explanation of the build-versus-buy inversion.

The appendices are available in the online version
of the journal.
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Review

Thematic Analysis.
A Practical Guide

Virginia Braun & Victoria Clarke

The purpose of this article is to review the book Thematic analysis.
A practical guide by Virginia Braun and Victoria Clarke is one of
the most important modern studies of thematic analysis (TA).
Thematic analysis is a method for analysing empirical data within
a qualitative approach. This approach is one of the most popular
in psychology, social sciences and health. It is a practical guide for
those engaged in qualitative research. The book under review is
a specialist publication, aimed both at those just beginning their
journey with TA and learning this method, as well as at those
teaching and supervising TA.

Keywords: qualitative research, reflective thematic analysis, cod-
ing, data analysis, reflexivity

The reviewed book, Thematic analysis. A practical guide is 315 pages long and was
published by Wydawnictwo Naukowe PWN SA in Warsaw in 2024. The book was trans-
lated by Dorota Przygucka. Virginia Braun is a professor in the School of Psychology
at the University of Auckland in Aotearoa, New Zealand and a health psychologist. She
lectures on the psychology of gender and health. Victoria Clarke is a professor in the
Faculty of Social Sciences at the University of the West of England (UWE) in Bristol. She
lectures on qualitative methods. The book also includes excerpts from other scholars,
including Suzy Anderson, Melanie Beres, Elicia Boulton, Gina Cowie, Louise Davey,
Pantea Farvid, Ally Gibson, Rachel Graham, Jade Le Grice, Nikki Hayfield, Michelle G.
Ong, Matt Sillars, Gareth Terry, Lisa Trainor, and Matthew Wood.

Thematic analysis. A practical guide is a publication focusing on thematic analysis (TA).
Reflective TA is a qualitative research method that involves in-depth, subjective analysis
of data sets that coalesce into themes (Braun & Clarke, 2024a). TA is a popular qualita-
tive method that can analyse large datasets and is applied within larger research groups
(Nowell et al., 2017). Given the popularity of qualitative research, the transparency of the
procedures used is important. Reflective TA differs from other methods in its approach
to thematic development and philosophy. The authors analyse various approaches to
technical analysis in TA: inductive and deductive, semantic and implicit, critical realist
and constructivist. Importantly, these are not necessarily mutually exclusive. Analysis
can incorporate elements of several orientations (Braun & Clarke, 2024a; 2024c). The
authors repeatedly emphasise the flexibility of reflective TA and its applicability to
various research paradigms.

This book is a comprehensive and reliable guide covering a six-step approach to
conducting reflective TA. It describes in detail the process of coding and analysing
empirical data, as well as the detailed development of themes and report writing. The
book emphasises the reflexivity and contextualisation of this method. According to
the authors, the researcher is aware that they are in some way influencing the analysis
results and are part of the research process. The authors also emphasise that data
should not be analysed out of context. During analysis, it is important to be aware of
the cultural and environmental context. It is also crucial to pay attention to when and
how a specific data set was created (Braun & Clarke, 2024a).

The book is written in a language that is understandable to everyone, in a very
engaging and accessible style. Even those with no prior knowledge of TA will have
the necessary skills to successfully conduct reflective TA after reading it. The book’s
structure is clear. It includes numerous practical examples that help understand the
issues discussed, as well as tables and figures, which significantly facilitate understand-
ing of the information presented. At the end of each section, a summary is provided,
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along with suggested further reading (for readers
who want to learn more) and useful exercises. It
combines both practical and theoretical knowledge,
making it a very interesting and solid resource on
this topic. The book’s language is clear and easy to
understand. It is recommended for anyone interested
in this qualitative research method, from profes-
sionals to students. Its most important strength is
demonstrating that TA is not just a mechanical proc-
ess but a complex, intricate interpretive activity that
requires reflection.

The book consists of two parts and nine thematic
chapters. A very useful glossary of terms is included
at the end. Subsequent chapters provide informa-
tion on preparing and coding empirical material and
a detailed process for interpreting data. The authors
(Braun & Clarke, 2024a) propose a six-phase approach
to conducting reflective TA (presented below), which
is described in detail in each chapter:

1. Familiarising yourself with the dataset. The
authors recommend multiple readings of the
data. In the context of familiarising yourself with
the data, they discuss proximity (immersion) and
distance (critical engagement). During reading,
they emphasise the importance of creating
logical notes, either in a classical format or by
capturing potential patterns of meaning and
possible questions.

2. Coding. The authors describe this as identifying
interesting fragments and emphasise assigning
code labels. Braun and Clarke (2024a) distin-
guish between superficial and latent multilevel
coding. They describe semantic coding and
latent coding. Semantic coding involves examin-
ing the meaning of the data’s surface, and such
codes remain close to participants’ language,
although they are not intended to reflect their
words. Latent codes, on the other hand, focus
on deeper, hidden meanings, which are some-
times completely thematically detached from
the content of the empirical data. It is also
important to complete at least two rounds of
coding.

3. Generating initial themes. In this phase, the au-
thors emphasise the importance of identifying
and grouping potential or preliminary themes.
The researcher should identify relevant themes
and then create coding categories. This is where
the concept of a candidate theme emerges.

4. Developing and verifying themes. Braun and
Clarke (2024a) provide a detailed description of
the process of assessing the initial relevance of
themes and emphasise the importance of verify-
ing their relevance. Themes can be combined,
separated, or removed entirely.

5. Refining, defining, and naming themes. This
section describes the process of consolidating
one’s analysis and selecting themes, and the
importance of writing a short summary for each
theme.

6. Writing. The final phase described by the au-
thors is the formal refinement of the writing
process, which informally begins in Phase 1.

The reviewed publication aims to demonstrate that
TA is a fully fledged research method. The authors
(Braun & Clarke, 2024a) emphasise how reflexivity
compels us to examine how we make sense of data.
They emphasise that the data analysis process is not
mechanical, but organic. The authors also point out
the importance of maintaining analytical sensitivity.

Although TA has been criticised (Saldana, 2013) for
its explicit procedures, it remains a frequently used
method due to its flexibility. TA has never been as
appreciated as other qualitative research methods,
such as grounded theory or phenomenology (Braun
& Clarke, 2006; Nowell et al., 2017). Some researchers
believe that because TA is often used alongside other
qualitative methods, it is not a separate method but
merely a subset of others (Boyatzis, 1998). However,
Braun & Clarke (2006) argue that this is a flawed
approach and TA should be considered a separate
method. Other authors also support this position
(Nowell et al., 2017).

TA offers considerable flexibility regarding research
questions and data volume (Braun & Clarke, 2013).
However, this flexibility can also lead to inconsisten-
cies in data processing (Holloway & Todres, 2003).
Other researchers also note drawbacks of this method,
such as the relatively small body of scientific literature
devoted to it, especially compared to other qualita-
tive research methods, which can pose difficulties for
inexperienced researchers (Nowell et al., 2017).

TA is widely used but rarely recognised, so the
authors (Braun & Clarke, 2024a) present an accessible,
understandable approach to using TA in research. TA
is often misused, its superficial practices are com-
mon, and researchers have the misconception that
the method lacks theoretical foundations (Braun &
Clarke, 2023; 2024c). Many research errors stem from
imposing universal criteria on this method (Braun &
Clarke, 2020). It is important to understand that TA
is not a single method, but a collection of qualitative
data analysis approaches that focus on developing
emerging themes (Braun & Clarke, 2024b).

This book can definitely be recommended to a wide
audience. It is a book that will be understandable for
both professionals and those just beginning their ad-
venture with TA. It is a valuable source of knowledge
on qualitative data analysis methods.
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VIRTUAL EXCHANGE PROJECTS REPORT

Virtual Exchange Projects 2025/2026 at the Foundation for the Promotion and Accreditation of
Economic Education

The Virtual Exchange initiative is a project coordinated by the Foundation for the Promotion and Accreditation
of Economic Education and offered to students of the five economic universities affiliated with the Foundation.
It provides students with an opportunity to collaborate with partners from different cultural and geographical
backgrounds on tasks related to their academic and professional interests. At the same time, Virtual Exchange
offers a simple and low-cost way of internationalising the teaching and learning process, making international
experience accessible to a broader group of students than traditional mobility programmes.

In the 2025/2026 academic year, the Foundation organised five Virtual Exchange projects in cooperation with
international partner universities: two editions of ‘Career Booster’ with Grand Valley State University (USA), ‘HRM
in Action’ with the University of Tasmania (Australia), ‘Business Consultants for Sustainability and Technology’ with
Fatec Sao Paulo (Brazil), and ‘Social Entrepreneurship’ with ESAN University (Peru).

A total of 62 students successfully completed the projects. Participation gave them an opportunity to develop their
business interests, improve their language skills and, above all, gain experience of working in multicultural teams.
The projects focused on foreign-language communication, the use of digital communication tools, international
teamwork and building confidence in a cross-cultural environment.

Participant feedback showed that students particularly valued the opportunities for cultural exchange and personal
development, while language barriers and time-zone differences were among the main challenges. The Founda-
tion plans to continue the Virtual Exchange initiative in the next academic year and to involve students from all
five member universities.

All academic teachers and institutions interested in cooperation are welcome to contact the editorial team
of ‘e-mentor’ at biuro@e-mentor.edu.pl

FOUNDATION FOR THE PROMOTION
AND ACCREDITATION OF ECONOMIC EDUCATION
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