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Abstract— This work considers human-computer
interaction (HCI) in medicine and healthcare
engineering. Nowadays, HCI is mandatory in
Medical engineering. Furthermore, medical
devices are unimaginable without computers and
HCI. There is no good healthcare without HCI.
Most modern medical diagnostic methods include
HCI. Medicine without modern technologies is
blind. The link between medicine and technology
is a human.

Keywords - HCI, healthcare, biomedical

engineering, medical devices.

. INTRODUCTION

The field of human-computer interaction
(HCI) examines how computer technology
affects human labor and activities [1].

Bearing in mind the Industrial Revolutions,
the human-computer interaction has been present
since the third industrial revolution, while the
human-machine interaction can be taken with the
first industrial revolution. Industry 4.0 and the
visions of Industry 5.0 are unthinkable without
HCI.

Computer technology includes computers,
mobile phones, vehicle multimedia systems,
engine control unit, embedded sensors and
actuators, ultrasound devices, surgical robots,
and many more. Computers are present in all
technological processes, and interaction between
computers and humans is indispensable.
Therefore, every day, each of us encounters
interaction with a computer. HCI become part of
our everyday life, e.g., smart homes, cars, and
professional life. The use of computers has

ISBN: 978-86-82602-02-6

brought numerous benefits in the development of
science, so we can freely say that medicine
without computers is unimaginable today. One of
possible Human-Computer Interaction is shown
in Fig. 1.

Like physical computing, physiological
computing can be defined as the research and
development of interactive software and
hardware systems capable of sensing,
processing, responding to, and connecting the
digital and analog worlds. The difference
between the two is that the computer focuses on
using biosignals, creating a particular class of
problems. Although biomedical engineering is
the classic discipline associated with this field,
biosignals  applied to  human-computer
interaction (HCI) are leading researchers in
information technology, electrical engineering,
and many other fields [2].

Input Execution

ﬁ%éj
&3

System

Uses r\-

g

Qutput Evaluation

Figure 1. Human-Computer Interaction




HCI plays one of the most essential roles in
medical decision-making [3]. Various research
fields are strictly linked to HCI and clinical
decision-making: Interfaces, Visualization,
Electronic Health Records, Devices, Usability,
and Clinical Decision Support Systems [3].

Il.  CLASSIFICATION OF THE RECENT HCI IN
CLINICAL PRACTICE

Research conducted in the past focused on
ergonomics and usability in the design of
medical devices [4], as these factors were pivotal
for obtaining regulatory endorsement.

Nowadays, digital  engineering and
biomechatronics, including HCI, are standard
everyday clinical practices and crucial
healthcare rules.

Classification of recent clinical practice HCI
advances could be divided into four
corresponding branches [3]. HCI in medical
decision-making are

e  Graphical User Interfaces
= Medial GUI design
= Applications of medical GUIs
= Interactive visualization

° Electronic Health Records

= EHRs and information
technology

» HER-based data analytics and
integration

e  Clinical Decision Support System
= Text-mining

= |oT and
making

shared decision-

=  Pathology oriented
= User acceptance

e  Usability in clinical decision-making
= User-centered design

= Usability and performance
evaluation

= Usability in EHR and CDSSs

Moreover, we can agree that all biomedical
engineering activities include HCI in one or
more aspects. Biomedical engineering covers
biomechanics, biomaterials, human

4

Physical Digital

Human

Figure 2. Most medical devices imply physical and
digital components and human factors [7]

performance engineering, rehabilitation
engineering, bioelectric and physiological
systems modeling, biosignals and biosensory,
biomedical instrumentation and devices, neural
engineering, medical and infrared imaging,
medical robotics, medical and biological
analysis biotechnology, molecular, cell and
tissue engineering, regenerative medicine and
cell therapies, personalized medicine,
biomimetics, bioMEMs, prosthetic devices,
artificial organs, telemedicine and e-health,
clinical engineering and medical informatics [5].

The HCI community frequently finds the
healthcare setting to be an alien environment.
Conducting research in such circumstances
presents substantial personal and professional
obstacles, and there is a strong focus on
acceptable ethical behavior, risk minimization,
and patient safety. The HCI community can
learn a lot from clinical and health service
research about effective research in these types
of settings [6].

Various types of interactive technologies are
utilized for the provision of clinical care and the
facilitation  of  self-management.  These
encompass medical devices that measure vital
signs and administer therapies; information and
decision support systems that aid in diagnosis
and decision-making processes; and electronic
health records that document data, diagnoses,
and interventions. The functions of these diverse
systems are depicted in Fig. 2. A simplified and
generalized care pathway can be characterized
as encompassing measurement, diagnosis, and
decision-making stages, as well as the
administration  of  therapies (such as
medications, radiotherapy, or surgery) and the
subsequent monitoring through additional
measurements, decisions, and interventions as
required. This care pathway is illustrated in the
central cycle. The data derived from



measurements, diagnoses, decisions,
interventions, and their outcomes are all
documented in the care record [7].

I1l.  EXAMPLES OF GOOD PRACTICES OF HCl,
MEDICAL ENGINEERING AND HEALTHCARE

One of the examples of direct application
and multiple interactions of HCI is the constant
monitoring of patients who have diabetes. This
is particularly important when treating and
determining adequate therapy for children with
diabetes. Fig. 3 illustrates the interaction of HCI
in treating diabetes [8]. Based on Fig. 3, it is
clear that we have multiple HCI interactions,
which the Internet of Things technology (IoT)
certainly made possible.

In this type of solution for diabetes
monitoring, the doctor is and must remain the
key factor that will decide on the therapy of each
individual patient.

The following example is monitoring the
fluid balance in the human body by re-applying
HCI. This is of vital importance for patients in
intensive care. Obtaining a mathematical model
with the possibility of monitoring is attached in

. |

o =T Al

#

Figure 3. Human-Computer Interaction for
Diabetic monitoring and control

Figure 4. Nanorobots in breast cancer detection
and treatment [11]

the paper [9]. An expert system for monitoring
the patient's condition can be developed by
improving this system. Ideally, the doctor could
use a computer to regulate the therapy given to
the patient through an infusion. The expert
system would also send appropriate warnings to
the medical staff. Working in intensive care
units and monitoring the condition of the most
medically demanding patients would not be
possible without human-computer interaction.

To determine the ideal shape for locking
compression plates (LCP) in terms of integrity
and life, fatigue crack formation in orthopedic
locking compression plates (LCP) under four-
point bending has been modeled using the
extended finite element technique (XFEM). For
three distinct body weights (60, 90, and 120 kg),
loads matched those in the human tibia during
the gait cycle [10]. Such research would not be
possible without modern technologies that are
also used for medical engineering. In addition to
load simulations, different images were used
here and subsequently analyzed via computer.

In several papers [11-13] it was shown that
ion channels could be modeled using HCI and
system theory, i.e., system identification known
in automatic control theory. In addition, the
future of dynamic models obtained with this
methodology is in applying nanorobots that
would be guided and controlled by an expert
system with the application of appropriate
control algorithms. This kind of technology
related to HCI would enable the treatment of
cancer cells in a completely different way,
Fig. 4.

Otherwise, the application of micro and nano
machines in medicine is an area that is still
developing, and it should be borne in mind that
these machines represent computers at the micro
and nano level.

In addition, by applying system theory,
system identification, and control engineering, it
is possible to develop a mathematical model of
the spread of an epidemic or pandemic in an
entirely new way [14]. An example is shown by
the application of HClI when a new way of
developing the pandemic model was established
on the example of the Coronavirus and
COVID-19. Of course, the control algorithm in
this case also raises some ethical questions,
which can be discussed.



IV. CONCLUSIONS

HCI plays a crucial role in all Medical
aspects. United Nations defined sustainability
goals, and healthcare and industry are included.

We expect the interaction with the computer
will be further improved in the coming years,
especially considering the era of digital
engineering and industry 5.0. Of course, the
development of artificial intelligence will
significantly affect human-computer interaction
and open up additional questions, but that is the
future we create and the rules we, humans, set.
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Abstract—Leaders are viewed as powerful
individuals, and in the corporate environment,
they are viewed as the conduit for the working
system. Leading a corporation or a team requires
a mindset that is in demand in this day and age,
and leaders must be well-versed in digitalization.
As a result, transformational leaders are the most
capable individuals in transitioning corporations
into digitalization and may have the best traits for
the present business trend. Transformational
leadership represents the basis for understanding
and promoting digital transformation,
globalization, new products, new services, and
sustainability. Transformational leaders are
critical enablers of organizational change in the
digital age. The key characteristics of
transformational leaders are anticipation of future
needs and challenges, dealing with complex
problems, conducting a holistic examination and
analysis of all factors - both internal and external,
and motivating followers to execute vision, mission
and goals. The impact of transformational
leadership on business success of corporations in
the digital age is discussed in this paper. The paper
provides an important conclusion for leaders and
managers of corporations that operate in the
digital age.

Keywords - Transformational leadership,
leaders, digital age, digital business, agility.

. INTRODUCTION

Leadership is a critical factor in determining
organizational effectiveness, particularly during
strategic transformation in the digital age.
According to definition, leadership is the process
through which one person (the leader) inspires a
group of people (the followers) to attain a
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common goal [1]. A leader's primary task is to
persuade followers to agree on issues that must
be addressed, as well as to support their efforts to
achieve common goals [2]. Consistenly, the
capacity to persuade and inspire others is the
essence of leadership [3]. Change is the only
constant in the digital age, which is marked by
swift and radical technological advancements. It
is crucial for organizations to rely on leaders who
can suggest, encourage, and lead change. The
successful implementation of digital
transformation processes and the creation of an
agile and adaptable organization are the main
objectives of leadership in the digital age [4].
Agility refers to the speed and success with
which a business, its leaders, and its employees
detect and respond to opportunities and dangers
in the environment. Furthermore, agility entails
actively seeking possibilities and opportunities in
order to prepare the organization for future
circumstances [5].

Compared to traditional  leadership,
leadership in the digital age is characterized by
different values and drivers. These are:
orientation to results and high quality, an effort
to use knowledge in the best possible manner, an
effort to encourage the creativity of employees
and an effort to quickly adapt the organization to
changes in the environment [6]. In order to
successfully integrate and coordinate the efforts
of all employees in an organization towards the
achievement of the goal, leaders in the digital age
must be agile, adaptable, and collaborative [7].
Employees are expected to be empowered and
encouraged to think creatively, that is, to offer
suggestions and ideas that go beyond the
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conventional modes of operating and conducting
business. Additionally, leaders increasingly need
to give the authority of decision-making to those
employees who have the most knowledge and
information. In the age of the digital economy
and the fifth industrial revolution, leadership
must be one step ahead. Some authors introduce
the concept of Leadership 5.0, pointing out the
importance and role of leaders who must
anticipate changes and prepare for them in
advance [8].

Traditional theories recognize autocratic,
democratic, and laissez-faire leadership styles
[9], but there are numerous new styles accessible
nowadays, such as charismatic, transformational,
transactional, creative, servant, pedagogical,
participative, team, inclusive, adaptive,
authentic, and digital leadership [1].

Transformational leadership is one of the
most important leadership styles in the digital
age. This is futher supported by [10]-
transformational leadership has a significant
relationship with generation Y which is exposed
to digital age and also managing digitalization
among generation Z.

The purpose of this paper is to highlight the
impact of transformational leadership on
business agility and success in the digital age.
The paper is structured as follows. The first title
is dedicated to the role and importance of
transformational leadership in the digital age.
The second title is focused on the key
characteristics of transformational leaders. The
special emphasis is on the example of leadership
style of Elon Musk.

Il.  THE ROLE AND IMPORTANCE OF
TRANSFORMATIONAL LEADERSHIP IN THE
DIGITAL AGE

Transformational leaders are needed in the
digital age to transform followers, motivate and
support them, admire their original ideas and
creativity, build mutual trust, and foster their
growth and development. Reference [11] was the
one who developed the theory of
transformational leadership. Reference [12]
describped  four  key  dimensions  of
transformational leadership:

¢ The idealized influence is the first dimension.
It relates to the extent to which followers
recognize leaders' worth, confidence, belief,
power, and ethical or moral orientation; their
desire to identify with these characteristics;

and a shift away from self-interest toward
higher group objectives.

eThe second dimension is inspirational
motivation, which defines how leaders create
visions in order to inspire and motivate
followers to achieve their objectives.

eThe third dimension is intellectual
stimulation, which refers to leaders who
question the status quo and underlying
assumptions, urge followers to do the same,
and are receptive to innovative and creative
problem-solving approaches.

eIndividualized consideration is the fourth
dimension. Leaders, as well as mentors or
coaches, provide emotional support and
consideration for each follower.

Transformational leader is ready and eager to
articulate the organization's vision and mission in
a clear and consistent manner, as well as to push
employees to think outside the box, to share
information and knowledge with coworkers, and
to provide them with necessary support and
assistance [13]. Transformational leadership
entails a variety of leader activities that have the
potential to “transform” followers and improve
their work engagement [3]. This leadership style
is especially neccessary in teamwork, in order
that a transformational leader assigns jobs and
tasks based on each team member's expertise and
competencies with the primary goal to carry out
a defined strategy [14]. One of the most essential
characteristics of transformational leaders is their
capacity to employ intellectual stimulation to
encourage people to question the status quo and
to solicit their thoughts or solutions to increase
productivity and other organizational outcomes
[15]. This type of leader has influence and may
drive followers to make improvements to the
organization's vision, mission, and goals [16].
Additionaly, the extent to which leaders are
transformational is measured by their overall
influence on their followers — the degree of trust,
admiration, loyalty and respect, as well as
willingness to work harder [17].

Transformational leadership places a special
emphasis on organizational changes. This
leadership  style improves organizational
learning, creativity, and innovation [18].
Transformational ~ leaders  have  several
characteristics, including anticipating future
needs and challenges, dealing with long-term
problems and opportunities, conducting a holistic
examination of all organizational factors - both



internal and external, and motivating employees
to substitute their personal interests for those of
the organization [19]. Consequently,
transformational leadership is connected to
follower performance first through follower
behaviors (personal initiative and use of one's
strengths), then through follower work
engagement [20]. The key characteristics of
transformational leadership are [9]:

e Transformational approaches that encourage
positive employee emotions, job satisfaction,
organizational commitment, and well-being.

e Motivational mechanism transformational
approaches motivate employees; they become
more confident and engaged, and they are
more eager to invest their time and effort.

e ldentification mechanism: transformational
approaches encourage employees to identify
with the leader, his or her beliefs and identity,
as well as the team or organization.

e Transformational approaches, through a
social exchange system, improve the quality
of transactions and relationships between
leaders and followers. Followers are also more
likely to believe that the leader, team, and/or
organization support them.

e Justice enhancement mechanism:
transformational approaches increase
employee views of fairness, pushing followers
to contribute more and to have more faith in
the leader, team, and organization.

Transformational ~ leadership ~ promotes
employee involvement, influence, and the
meaningfulness of work responsibilities, which
leads to job satisfaction and engagement [21].
Transformational leaders should develop
attractive vision, align that vision with a strategy,
translate that vision into concrete actions,
express optimism and confidence in the process
of implementing the vision and implement that
vision through small planned phases [17,22].

I1l.  THE KEY CHARACTERISTICS OF
TRANSFORMATIONAL LEADERSHIP: ELON MUSK
STYLE OF LEADERSHIP

Elon Musk, the founder of the world's most
inventive enterprises - PayPal (X.com), SpaceX,
and Tesla Motors - is one such leader whose
name is commonly mentioned alongside Steve
Jobs and Bill Gates. Academics and practitioners
are interested in his leadership style because of
the widely held view that he possesses individual

characteristics and abilities that make him a
“natural” and “born” leader [23].

Elon Musk is a transformational leader.
According to literature and practice, leaders
cannot be orientated and constrained to only one
style of leadership [24]. In study of reference

[25], Musk’s leadership styles are also:
charismatic, creative, change, intelligent,
servant, participative, pedagogical, while

reference [26] point out that Musk frequently
uses transactional leadership style. Following the
definition of visionary leaders which are inspired
by a clear vision of the future, and which are able
to inspire and motivate followers to achieve that
vision [17] it can be concluded that Elon Musk
has characteristics of visionary leader.

Musk's  leadership  style  emphasizes
continuous improvements, innovations, creative
thinking, the development of new ideas, thinking
“out of the box™, innovative, and distinct
approaches. He is widely regarded as a highly
inspiring leader who is able to encourage and
engage all people in the pursuit of common
goals. He is well-known for his quotation: “We
will not stop until every car on the road is
electric” [27].

During strategic changes, it is critical to
maintain excitement, energy, agility, and
flexibility, as well as to be tolerant on mistakes
and failures. The most difficult issue for leaders
in the twenty-first century is to regard change as
a chance and an opportunity [28], and to
encourage followers to be innovative [29].
Leaders should be catalysts for positive strategy
change in this way. Musk possesses all of the
aforementioned characteristics. He views failure
as an opportunity for future learning and
progress. Furthermore, Musk presents a good
example by working harder than his followers
and looking after them [1]. Musk is a hero and
role model for generations Y and Z because of
his vision, ambition, intelligence, charm,
persistence, and optimism.

The key leadership characteristics of Elon
Musk may be examined by using the Big Five
personality model (Table I). According to data
presented in Table I, Musk is extraverted, open
to new experiences, conscientious, and
emotionally stable, but has a low agreeableness,
which is a common attribute of high achievers
and intelligent individuals. He constantly seeks
for new knowledge and in one of the interviews
he stated: “l was raised by books. Books, and
then my parents” [27].



TABLE I. BIG FIVE PERSONALITY MODEL - ANALYSIS

OF ELON MuUsK (ADAPTED FROM [30])

Dimension Characteristics of Elon Musk

Energetic, open, interactive, and
sociable; frequently talks in public;
active on social media; connects
and maintains contact with clients.

Extraversion

Imaginative, unconventional,
unique, thinks “outside the box™, is
Openness to - .
- curious and open-minded, and
experience

wishes to make the world a better
place.

Achievement-driven, hardworking
(80-100 hours a week), efficient,
organized, precise, and reliable.
Maintain challenging and stressful
situations easily, willing to take

Conscientiousness

High emotional

stability risks, and resilient.
Wishing to make the world a better
place, compassion for all
(Low) humanity.

In circumstances of contrast with
others, his attitude sometimes
lashes out at employees who fail to
meet his high standards.

Agreeableness

Musk's leadership qualities are clearly
desirable for any form of strategic change.
However, there are some characteristics that
should be considered. Some employees have
stated that working with (and for) Musk is
challenging due to his high standards, focus on
exceptional results, and ambitious goals. In the
long run, all of these circumstances may cause
employee anxiety, stress, and burnout. He
frequently behaves like an autocratic leader,
seeking sole authority, a high level of
surveillance and control, and centralized decision
making [27]. Even he refers to himself as a nano-
manager on occasion [31].

Elon Musk is an inspiration to young people.
In a 2023 study in which participated students
from one faculty in the filed of management, the
students were asked to write the name of a leader
they admire and who is their role model. The
study included 40 students ranging in age from
19 to 25. The name Elon Musk was written by
the most students (more than 70% of students
wrote the name of Elon Musk). During the group
discussion, the students highlighted his
characteristics that they most admire. They
frequently mentioned the following
characteristics:

e Innovative thinking,
¢ A vision for the future,

¢ An entrepreneurial spirit.
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Young generations that have grown up in the
digital age and with digital technologies value
those leaders who are innovative.

IV. CONCLUSION

Transformational leadership is becoming
increasingly important in the digital age.
Transformational leaders may alter the status quo
and effect significant changes and
transformations that are essential for business
agility and success. The essential values of
transformational leadership, as well as the key
characteristics of transformational leaders, are
presented in this paper, with a special emphasis
on Elon Musk. The findings presented in this
paper may be useful for organizations seeking
strategic change, as well as leaders and
managers. They may find inspiration and useful
lessons in Musk's leadership style. He is a
powerful change agent who can clearly express
any strategic vision into a feasible strategy and
goals.

This paper has several implications. First, it
emphasizes the important characteristics of the
business environment in the digital age and the
role and importance of transformational
leadership. Second, it highlights the essential
leadership attributes needed for business agility
and success in the digital age. These attributes
are: innovative thinking, a vision for the future
and an entrepreneurial spirit.

In the future, there will be an increased
demand for change agents and transformational
leaders who are willing to devote all their time
and energy to creating or inventing remarkable
things. Future research on this area should focus
on identifying new leadership attributes required
for business success and agility. Apart from that,
future researchers can consider extending the Big
Five personality model.
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Abstract—The implementation of the social
dimension in national higher education systems
has become a very important issue over time, to
which the European Union and the European
Higher Education Area have been paying even
more attention in the last two decades. The
research problem is related to the commitment to
the social dimension and implementation of the
equity strategy in the EU member states and
candidate countries. The subject of the research is
four indicators that indicate the implementation of
the strategy on equity in higher education, the
definition and measurability of objectives, the
undertaking of social dialogue on the adoption of
the strategy and the monitoring of the
improvement of the social dimension, while
ensuring equality, respect for diversity and
encouraging inclusion.

Keywords — Social dimension, inclusion, equity,
higher education, European Union

l. INTRODUCTION

The emergence and functioning of the
European Union (EU) has always been based on
respect for equality, fairness and inclusion
principles. When looking at the process of EU
development chronologically, from the idea
about the integration of European countries,
overcoming rivalries between some countries
and the reconstruction of war-destroyed Europe,
the pioneers whose actions marked these events
almost always stood for peace and equality
within European integrations. Social justice in
Europe, and in general on the European
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continent, has always been a matter of special
priority and often the guiding idea of numerous
individuals who contributed to European
integration and to the arrival of the current form
of the European Union.

The intensification of interest in the problems
of social and economic equality is related to the
beginning of the 21st century. In that period, the
mentioned questions again attracted the attention
of the general public, primarily political and
scientific circle members [1-3]. In such
circumstances, the application and respect of the
principles of equality and inclusion in education
becomes a very important topic [4-5].

Reference [6] points out that the problem of
inequality in higher education in Europe is
widespread, while pointing out its complexity. At
the core of the European education system are
fairness and inclusion as key values that
characterize the European Union itself. These
values are mentioned as priorities within the
European Strategy for Universities, presented at
the beginning of 2022. However, the degree of
inclusion of socially disadvantaged and
vulnerable groups in the higher education system
in the European Union is still insufficient, and
one could even say low. It is a fact that specific
knowledge, competencies and skills can only be
acquired through different types of higher
education. Therefore, its availability to all
categories of young people is crucial. At the
meeting of the European Council held at the end
of 2017, it was clearly concluded that education
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is the key element in building an inclusive and
cohesive society. In this context, [7] states that
the social dimension of higher education within
the Bologna Process has become an issue of
importance that all the players are aware of.

According to [8], social inclusion in higher
education — often called the social dimension of
higher education — refers to the increasing access
to higher education and degree completion for
underrepresented groups, improving Europe’s
human capital and innovation capacity while
fostering social inclusion of citizens and
increasing their labour market opportunities.

Il.  SoclAL DIMENSION OF THE EUROPEAN
UNION HIGHER EDUCATION

Modern higher education with a pronounced
social note must provide equal educational
opportunities for all interested individuals, with
respect for the established quality standards, and
in accordance with the needs of each individual
and the broader social community. The social
dimension of higher education has been the focus
of attention of the European educational
community since 2001 [9].

The social dimension of higher education
was not explicitly expressed in the Bologna
Declaration of 1999. Its importance was
emphasized in the Prague communiqué in 2001.
[10] emphasized that the social dimension of
higher education strategy is first explicitly
mentioned in a Bologna Ministerial communiqué
in Bergen 2005. Ministers concluded that the
social dimension includes government measures
to help students, especially from socially
disadvantaged  groups, financially  and
economically and provide them with guidance
and counselling services to widen access. Then,
in the London communiqué from 2007, the
important role of higher education in fostering
social cohesion, reducing inequality and raising
the level of knowledge, skills and competencies
in society is discussed. In this context, the need
to maximize each individual’s potential is
emphasized to encourage personal development,
which would result in developing a democratic
and sustainable society based on knowledge.
According to [11], the commitment to making
higher education more socially inclusive was
firmly inscribed in the 2015 Yerevan
communiqué announcing the implementation of
the European Higher Education Area (EHEA)
social dimension strategy. Strengthening the
social dimension of higher education is a priority
task in the EHEA [11-12].
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Following the guidelines of the Bologna
process, long-term investments were made in
improving the social dimension of higher
education in the countries of the European
Union, but, as [13] points out, inequality
remained stubbornly persistent. In the European
systems of higher education, as well as in the
labor markets, inequality according to gender,
country of origin, parents’ education, economic
status, etc., is still the most prevalent.

Some of the principles of social justice that
contribute to the provision of equal rights and
obligations and the fair distribution of resources
and power in society refer precisely to inclusion,
equality and respect for diversity. Higher
education can have a significant impact on
solving the problem of social and economic
inequality in society. However, we often witness
situations where formal equality in higher
education does not always lead to absolute
equality in practical circumstances. Socially
responsible higher education, which is based on
the implementation of the strategy on equity, is
based on the following principles:

e  Equity - ensuring equal opportunities for
all members of society, fighting against
discrimination, helping individuals from
vulnerable social groups, and standing
for social inclusion in higher education.

e Cooperation - improving mutual trust
and encouraging dialogue among
participants in higher education through
exchanging information and ideas, all to
make decisions based on actual needs,
relevant information and examples of
best practices in higher education.

e Quality - applying high-quality
standards in higher education to improve
the efficiency of the HE system and
ensure quality educational outcomes.

e Transparency and participation - the
public in the work of institutions of
higher education in order to strengthen
their ~ social  responsibility  and
involvement in the processes of
preparation and adoption of laws and
other legal acts related to higher
education.

The Rome communiqué from 2020 points out
that the social dimension should occupy a central
place in the strategies of higher education, both
at the systemic and institutional level, in the EU



member states and among the EHEA members.
That is very important because highly educated
young people can often find better-paid jobs, as
confirmed by an OECD research study from
2021. Results indicate that young people aged 25
to 34 with a higher education diploma can
achieve an average of 38 per cent higher earnings
than those with only secondary education.

According to [8], most European countries
implement various activities to make higher
education opportunities transparent and bring
them closer to potential students. However,
information on the social affiliation or ethnic
origin of students is still missing, so it is difficult
to gain insight into the achieved level of social
inclusion in higher education. [6] talks about the
connection between higher education and social
mobility but also points out that “too many”
potential students in Europe are excluded from
the higher education system due to their
socioeconomic situation, educational
background, insufficient support and other
obstacles. The author emphasizes that young
people from socially disadvantaged areas and
with economic difficulties do not have the same
opportunities to access higher education as their
peers from “privileged” groups. Even with no
higher education tuition or registration fees,
students from low socio-economic status
backgrounds are less likely to enter the more
prestigious or sought-after higher education
institutions [6].

I1l.  COMMITMENT TO THE SOCIAL
DIMENSION IN HIGHER EDUCATION IN THE EU
MEMBER STATES AND CANDIDATE COUNTRIES

The strategy of higher education must have a
social dimension in its focus that will support
equal opportunities for all students from the
moment of application and enrollment through
the period of study until the end of studies. Each
individual in that series of steps must progress
only on the basis of his own abilities, and the life
circumstances of the student and other factors
that he cannot influence must be left aside. [14]
concluded that the social dimension is directly
related to the higher education institution’s
ability to retain students from the beginning of
their studies until graduation. Therefore,
introducing and improving the social dimension
in European countries’ framework of higher
education strategies is paramount.

The Eurydice report from 2022 about equity
and inclusion in higher education in Europe

examines the commitment to the social
dimension in higher education [15]. The EU, the
EHEA, the education systems at the level of the
member states, and higher education institutions
in each country should continuously address this
issue. The report examines the commitment to
the social dimension at the level of the
educational system through the following criteria
application: implementation of a strategy on
equity in higher education; the existence of
clearly defined objectives and measurable
targets; conducting social dialogue before
adopting the strategy; monitoring the presence
and implementation of the policy of improving
the social dimension in higher education. In the
next chapter, a comparative analysis will be
made between EU member states and candidate
countries based on the mentioned criteria.

A. Strategy Implementation

The first indicator refers to implementing the
strategy with a social dimension, or a national
plan of similar content, in the higher education
systems of the EU member states and candidate
countries. The strategy must necessarily support
equality and encourage diversity and inclusion.
Countries differ according to whether the
mentioned  strategy has already been
implemented, whether it is enough for at least
one strategy, and whether it is in the process of
preparation or not implemented in the country.

As it presented in Table I, almost all EU
member states have at least one strategy or
national plan that deals with the social issues of
students in higher education, emphasizing equity
and inclusion. In Slovakia, such a strategy is
currently being prepared, while in Germany,
Denmark, Luxembourg and Belgium (Flemish
and German-speaking Communities), the
educational systems are presently without this
strategy.

There are many reasons for the absence of a
strategy, from the fact that existing legislative
frameworks already sufficiently deal with social
issues and equality to the fact that such a strategy
existed until recently.

Among the EU candidate countries, North
Macedonia, Serbia and Turkey stand out, as they
have incorporated the strategy on equity into
their national higher education systems.

The research points out that the social
dimension is only one of the aspects of higher
education strategies in the analyzed countries.
That is, only in Croatia, Cyprus, Netherlands,
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TABLE I. IMPLEMENTATION OF THE STRATEGY ON
EQUITY IN HIGHER EDUCATION OF EU MEMBER STATES AND
CANDIDATE COUNTRIES.

. Strategy Strate Without
ey | Dot s | Sy
Austria 3
Belgium v
Bulgaria 3
Croatia 3
Cyprus 3
Czechia 3
Denmark v
Estonia 3
Finland 3
France V
Germany v
Greece V
Hungary V
Ireland V

Italy V
Latvia V
Lithuania V
Luxembourg y
Malta V
Netherlands V
Poland V
Portugal V
Romania V
Slovakia y
Slovenia 3
Spain 3
Sweden 3
Albania y
Bosnia apd N
Herzegovina
Montenegro v
North ) N
Macedonia
Serbia 3
Turkey 3

Source: Adapted by author based on data from the Eurydic
Report 2022

Austria, and Finland is the strategy based
exclusively on the social dimension.

B. Obijectives and Targets

In order to be able to measure the
contribution of the equity strategy in higher
education and evaluate its implementation
effectiveness, the strategy’s objectives must be
clearly defined and quantitatively measurable
(targets). In the case of such a setting of
objectives, one can expect to achieve the desired
and concrete results. In addition to the above, it
is crucial to recognize and feel a strong
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orientation towards social issues in the objectives
and targets.

A clearly defined objective, and at the same
time quantitatively measurable, can refer to a
precisely determined number of newly enrolled
students who belong to vulnerable groups, then
the exact ratio between the sexes that is to be
achieved, the percentage increase of young
people with completed higher education, and the
like.

Objectives that are specific but not
quantitatively measurable (targets) at the same
time speak only of the tendency to increase the
number of students with disabilities, students
from poor categories of the population, “adult”
students and the like, or refer only to the need to
encourage members of sensitive groups to further
their education at institutions of higher
education.

Based on the data shown in Table II, it is
concluded that EU member states whose
strategies on equity in higher education are based
on specific objectives and measurable targets are:
Austria, Czechia, Estonia, Finland, Hungary,
Lithuania, Poland, Portugal, Slovenia and
Sweden. On the other hand, in Ireland, Greece,
Spain, Croatia, Italy, Malta and the Netherlands,
clearly defined objectives within the strategies
stand out, but their quantification was missing
(no measurable targets). Previously, it could be
noted that Bulgaria, France and Romania have
incorporated the strategy of equity into their
education systems. Still, it is evident that the
strategies are not based on essential pillars such
as clear objectives and measurable targets.

When talking about EU candidate countries,
it was noted that a strategy on equity in higher
education is present in Serbia, North Macedonia
and Turkey; in Albania, it is being prepared,
while in Bosnia and Herzegovina and
Montenegro, such a strategy does not exist. The
next indicator tells us that clearly defined
objectives and measurable targets appear within
the strategies in Serbia and Turkey. In North
Macedonia, objectives on equity in higher
education have been described, but without the
possibility of measuring their realization.

C. Social Dialogue

At the national level, we sometimes witness
situations where important decisions are made or
federal policies are adopted without public
discussion and consultation of all interest groups.



TABLE II. INCLUSION OF CLEARLY DEFINED
OBJECTIVES AND MEASURABLE TARGETS IN THE STRATEGY
ON EQUITY IN HIGHER EDUCATION OF EU MEMBER STATES

TABLE III. SOCIAL DIALOGUE CONDUCTION AND
ADOPTION OF THE STRATEGY ON EQUITY IN HIGHER
EDUCATION OF EU MEMBER STATES AND CANDIDATE

AND CANDIDATE COUNTRIES. COUNTRIES.
Ot;j:ﬁgve Objectives Without \s/llrlgt]:;; d_SOICia| St'r;tegi/ Without
included bjecti ialogue withou ithou
Country targets "butno Soand oy Country first then social strategy
Gl targets targets prepares strate dialogue
included ion) gy lalogu
Austria v Austria N
Belgium N Belgium N
Bulgaria N Bulgaria v
Croatia N Croatia v
Cyprus N Cyprus v
Czechia v Czechia N
Denmark N Denmark N
Estonia v Estonia v
Finland N Finland N
France N France v
Germany N Germany N
Greece N Greece N
Hungary v Hungary N
Ireland N Ireland N
Italy v Italy N
Latvia N Latvia N
Lithuania v Lithuania N
Luxembourg N Luxembourg N
Malta N Malta N
Netherlands N Netherlands N
Poland v Poland N
Portugal v Portugal N
Romania N Romania N
Slovakia N Slovakia y
Slovenia v Slovenia N
Spain v Spain N
Sweden v Sweden N
Albania N Albania N
Bosnia and J Bosnia af_‘d
Herzegovina Herzegovina
Montenegro N Montenegro
North \/ M Noéth ) \/
Macedonia acedonia
Serbia N Serbia y
Turkey N Turkey N

Source: Adapted by author based on data from the Eurydic
Report 2022

Indeed, any of the extremes will not bring the
expected effects. It happens that too many
irrationally chosen participants can significantly
slow down, or even turn off, the process, while
on the other hand, decision-making only by the
highest state authorities certainly reduces the
democratic  process, especially regarding
sensitive issues such as equality and inclusion.

All interested parties must be consulted
before adopting a strategy on equity in higher
education. Inequalities are already appearing in

Source: Adapted by author based on data from the Eurydic
Report 2022

education, especially when it is talked about
higher education; unequal opportunities of
access in terms of financial and other obstacles
stand out.

Establishing social dialogue before adopting
the strategy will undoubtedly contribute to its
more successful incorporation into the higher
education system and more efficient application
in practice

The data presented in Tabele 111 lead to the
conclusion that, most often, public dialogue is
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first established before the strategy of higher
education with a pronounced social dimension is
adopted in the EU member states and candidate
countries. Most often, representatives of the
Ministry of Education, heads of higher education
institutions, experts in the field of higher
education and government representatives in
charge of related fields are involved in the social
dialogue. In a smaller number of cases,
representatives of employee unions, non-
governmental organizations, student
organizations, other levels of education and
international organizations were also involved.
In this context, the Eurydice report suggests the
existence of certain deficiencies in this process.
Namely, non-governmental organizations are
very rarely included in the social dialogue as
representatives of certain social groups (persons
with  disabilities, persons with  special
educational needs, migrants, and representatives
of racial, ethnic or gender-based groups).

The EU candidate countries are not lagging
in this area behind EU members. Serbia, Turkey
and North Macedonia held a social dialogue
before adopting a strategy on equity in higher
education (or a national plan of similar content).
In Albania, a social dialogue is ongoing,
considering that the strategy is in the preparatory
phase. At the same time, Bosnia and
Herzegovina and Montenegro do not implement
an equality strategy in their higher education
systems.

D. Policy Monitoring

Whether  higher education institutions
implement a strategy on equity is very difficult to
determine. A large number of institutions and
their autonomy make this process difficult. In
this case, for research purposes, Eurydice
collects data on whether the authorities in the EU
member states and candidate countries require
quality assurance agencies to monitor the process
of implementing a strategy or national plan on
equity in higher education.

The agency monitoring system also includes
checking the existence of a social dimension
improvement policy based on respect for
diversity and inclusion and ensuring equality.

The data presented in Table 1V does not give
an optimistic picture. In slightly more than half
of the EU member states, there is a request for
agency monitoring and verification of whether
higher education institutions implement policies
to improve the social dimension. On the other
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TABLE IV. MONITORING THE IMPLEMENTATION OF A
STRATEGY ON EQUITY IN HIGHER EDUCATION INSTITUTIONS
IN EU MEMBER STATES AND CANDIDATE COUNTRIES.

Country momionng montoring
Austria y
Belgium y
Bulgaria y
Croatia \/
Cyprus y
Czechia \/
Denmark y
Estonia \/
Finland \/
France y
Germany R
Greece R
Hungary y
Ireland R
Italy \/
Latvia y
Lithuania V
Luxembourg y
Malta R
Netherlands V
Poland R
Portugal R
Romania V
Slovakia N
Slovenia y
Spain N
Sweden N
Albania N
Bosnia ar_1d N
Herzegovina
Montenegro V
North Macedonia y
Serbia N
Turkey N

Source: Adapted by author based on data from the Eurydic
Report 2022

hand, there is no monitoring in the remaining
countries. The situation is even more unfavorable
in the case of EU candidate countries.

Only in Serbia and Turkey is there a request
from state authorities that quality assurance
agencies monitor the presence of the social
dimension and the process of improving
inclusion, equality and diversity. However, the
data should be interpreted with a certain amount
of caution because it is possible that individual
institutions independently undertake activities to
improve and promote equality in their
environment without this being expected of
them.



IV. CONCLUSION

Fair education for all and equal access to
opportunities are the priorities of modern
European society. In order to create a society in
which every individual is offered the same
opportunities, it is essential to remove all
obstacles, especially social inequalities, which
are present in higher education in Europe.
Individual inclusion and possibilities of
contribution to society depend on the personal
education level. There is an urgent need to
address the social dimension of higher education
more forcefully and coherently, particularly
because of the economic downturn across
Europe [16].

It can be concluded that most of the EU
member states and half of the candidate countries
are firmly committed to the social dimension of
higher education. In most countries, the strategy
on equity has been implemented in the education
system, and the conduction of social dialogue
preceded its adoption and implementation. The
strategy’s objectives are primarily specific and
clearly defined in the member countries but often
not quantitatively measurable. In insufficient EU
member countries and candidate countries, the
authorities require quality assurance agencies to
monitor the implementation of a strategy on
equity in higher education. The Republic of
Serbia stands out among the candidate countries,
given that it met all the researched conditions,
and its commitment to the social dimension of
higher education can be positively assessed.
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Abstract—Great achievements of Industry 4.0 are
real and visible all over the world, in many
different activities. Digitalisation of many
processes in different activities has already begun.
Related to healthcare, digitalisation of this activity
has also begun but its progress is very slow and
barely visible related to some other activities and
industries. One of the most important reasons for
this fact is very hard acceptance of new technology
from healthy workers. Because of the nature of
their work, they don’t have wide technical
education related to engineers, technicians and
other workers with technical education. However,
there are many examples where Industry 4.0 and
digitalisation provide great help. One of these
examples is, of course, pandemic of COVID 19
This paper was written to present the current and
the future degree of digitalisation in healthcare
and influence of Industry 4.0 on health.

Keywords - Healthcare, Industry 4.0, concept,
digitalization

. INTRODUCTION

Healthcare 4.0 presents quite new term. This
term was implicated by Industry 4.0. It is obvious
that Industry 4.0 is increasingly take over in
many activities and spheres so as in the sphere of
healthcare. It is important to note that this
domination related to healthcare is not so fast,
visible and effective such as in other activities,
spheres or industries, but it is without any doubt
has already begun. Healthcare 4.0 concept is
using personalisation and virtualisation. This
concept is directed to the patient and
improvement of all aspects of healthy protection.
Patients and healthy workers are connected with
organisation of Industry 4.0, its methodology and
technologies that this industry uses. Healthy
organisations should be created as integrated

ISBN: 978-86-82602-02-6

centres, capable to serve the patient, which is in
this case threated as active subject. Of course,
one such complex and large concept purports use
of many different research spheres, such as
robotics, computing, healthy informatics,
artificial intelligence, computing in cloud,
information safety, bioengineering etc.

Related to earlier healthcare, actually to
influence of other industrial revolutions to
healthcare, Healthcare 4.0 as a consequence of
Industry 4.0 has achieved such developments
greater than anything achieved so far, for short
time. For example, the First Industry Revolution
has brought to the mankind next inventions, in
the sense of healthcare, such as thermometer,
stethoscope, syringe etc. Expectedly, the second
Industry revolution has gone even further and
brought to the mankind inventions such as
electrocardiogram, pressure gauge, X-ray device
etc. The third Industry revolution has gone
farther and brought to the mankind inventions
such as ultrasound, pacemaker, magnetic
resonance, tomography, PET/CT scanner,
endoscopy, usage of implants, usage of artificial
hip, stent, laser surgery, digital devices (ear
digital device) etc. Related to exposed examples
in different industrial periods, Healthcare 4.0 as
a consequence of Industry 4.0 has provide more
than all three industrial revolutions: cyber
physical system, Internet of things, Internet of
services, developed computing and usage of
powerful software, usage of cloud, easy and
effective handling of large amounts of data,
usage of so called bio implants, usage of 3D
printing of tissues and organs, usage of robotics
and robots in complex processes such as hard and
long term operations etc. Noted inventions and
benefits of Healthcare 4.0 are equally important
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and for medicine and for stomatology. It is
interest and important to note that digitalisation
and usage of digital technologies in health and
pharmacy industry significantly lags behind.
Researches showed that very small percentage
(less than 15 %) of health and pharmacy
companies are digitalised.

There are four established areas of
digitalisation important for health and health
workers. Those are Internet of medical things,
Health protection 4.0, artificial intelligence and
cyber security. Some of them have been already
in use while some of them are yet to come in the
near future [1].

Il.  HEALTHCARE 4.0-MEANING, TRENDS
AND TASKS

Generally, Healthcare 4.0 as a consequence
of Industry 4.0 purports continual process of
digitalisation of complete medical system and it
includes medical and stomatology services,
hospital and no hospital services (treatment,
recovery, care, monitoring), medicines and
equipment production, logistic in health, law and
regulations in  health, leadership and
management of financial system in health,
management of social system in health etc. New
system, called Healthcare 4.0 will purport the
presence and activities of many cyber physical
systems, artificial intelligence, robots and other
elements which will be connected through
Internet of things. They will have intelligent
communication and reading with a large amount

of available information and computing in cloud.
Patients will have higher degree of control
related to their condition and chronical diseases.
With the help of Internet of things, patients will
have a possibility to complete their own
information and this will significantly help to
doctor to create vision about every patient. Many
additional, unnecessary and redundant processes
and analyses will be eliminated and doctor will
have a much better connection and
communication with other colleagues, in case
that patient’s disease or state demands
cooperative work of more experts and
specialisations. Healthcare 4.0 enables that
enormous amount of information will be
available to more doctors, clinics or similar what
will beside effective treatment and care about
patient also significantly reduce costs and
improve their control and management.
Artificial intelligence presents great innovation
and improvement in health. The areas of
appliance are almost infinite. As example,
artificial intelligence will help in the reduction of
work in the sense of performing of non-inventive
activities, enabling better attention and
concentration to the patient. Comparing and
interpretation of results, pictures, and findings
are only a small part of artificial intelligence
possibilities. Also, security of information about
patients presents very vulnerable and sensitive
task. Healthcare 4.0 will significantly improve
cyber security and care about all kind of
information. Applications of Healthcare 4.0 are
presented on Fig. 1.

HEALTHCARE 4.0

Figure 1. Applications of Healthcare 4.0
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For success and realisation of Industry 4.0 in
health and generation of Healthcare 4.0, many
tasks must be enabled and realised. Although the
Healthcare 4.0 will present huge scientific,
professional and effective step, it won’t reduce
their complexity. It purports engagement and
involving of many different experts, areas and
spheres. Of course, noted tasks are numerous but
it can be defined and determined. Some of them
are health protection on “demand”; enormous
amount of data handling, storing and managing;
virtual reality healing; increased production of
portable medical devices; predictive health
protection; artificial intelligence; blockchain and
provision of better and effective medical
documentation and records.

One of the very popular modern health
protection concepts is so called on demand
concept. Generally, it presents health protection
and health care which patients determined by
themselves- time, schedule, place, conditions and
other parameters. Of course, it purports the
existence of doctors or institutions engaged on
demand, what meets the changing needs of their
patients more effectively. The possession of
smart phone or/and some other smart devices
significantly enables realisation of healthcare
on “demand”.

The existence of enormous amount of data in
health is a logical consequence of increase in a
patient number, usage of new medicaments and
ways of healing, usage of new instruments and
apparatus, more efficient management of
procedures and records, production and supply
of different medical stuff, better connections and
faster approach to distant patients, very effective
prediction of organisation of medical teams and
staff, continual monitoring of endangered and
critical patients and lot of other tasks and items.
Managing and handling of enormous amount of
data present great importance for Health 4.0.

Virtual reality healing concept is still in the
development phase, but it certainly presents
reality and the future in healthcare. Virtual reality
presents effective way of healing and treatment,
and it can be used for elimination of pain,
consequences of different disturbances, as a
substitution for many medicaments,
determination and elimination of many problems
in ophthalmology etc. Great advantage presents
the usage of virtual reality and simulations for
improvement of different skills and techniques,
such as, for example complex operations or
procedures.

Digital technologies have enabled design and
production of different portable medical devices.
Similar in the example of laptop, these devices
have significantly improved health care, health
protection and prevention. Patients can be
examined on site with early detection and
determination of problem and much greater
possibilities for their elimination. Many critical
epilogues can be eliminated, what is especially
important for urgent conditions. Related to valid
evaluations, the market of portable medical
devices will significantly increase in the near
future. Some of those portable devices are
portable EKG apparatus, portable EEG
apparatus, and oximeters for patients with
respiratory problems, different devices with
sensors for monitoring and detection of pressure,
temperature, pulse, sweat, sugar etc.

Prediction presents one of the most important
tasks and concepts in health. Analyse of
enormous amount of data enables to predict
optimal reception of patients, right timed
reaction, better organisation end effectiveness
and many other parameters and items. Prediction
is extremely important in the case of some
disease such it was, as example, pandemic of
COVID 19 virus. Potential location, potential
spreading, stopping, localisation and many other
important items can be realised by prediction.
Related to one or more examples, potential
prediction model can be designed and realised
for future situations. One of the most important
concepts in health is that it is always better to stop
and eliminate then cure, so it is obvious that
prediction presents fundamental element for
stopping and elimination.

The usage of artificial intelligence presents
one of the most significant future trends in
healthcare. Related to some predictions, the
market of devices and tools with artificial
intelligence will cover almost every aspect of
healthcare and enable more tens of billions of
dollars. Certain types of robots with different
duties and tasks have already been working in
hospitals and medical institutions in some
countries, such as USA or Japan. The duties and
tasks can be different, from simple physical
assists, therapeutic services, measuring and
monitoring to record, diagnose, analyse,
prediction, operations, procedures and lot of
other complex tasks. Related to some sources,
the usage of artificial intelligence will save more
than 150 billion of dollars to USA health
economy, what presents  extraordinary
importance.
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Very interesting trend and task in Healthcare
4.0 has blockchain and providing of better end
effective digital health evidence. Generally,
blockchain presents digital book or digital data
base about different transactions, usage of
medical evidences, electronic health records and
other administrative items in health. Related to
some predictions, this market will overfulfil
several hundred million dollars. This concept
will provide safe and secure changing of, at the
first step, financial information. This will
significantly reduce the costs and improve
optimisation of complete medical
documentation. The main problem in the medical
documentation related to the patients was in the
fact that documentation consisted from parts,
very often not collected to the one place. The
solution called electronic health record presents
digital form of medical documentation and
purports all information at one place-disease
history, used medics, used treatments, realised
diagnose, complete results of different tests and
examinations and similar. Personal data about
patient such as home address, job address, phone
numbers, and financial card numbers are also
included in this digital form of medical
documentation. But there are problems in this
sphere in the sense of safety and technical
realisation. Electronic health records are very
easy and attractive material for abuse mostly by
hackers and criminals. In the sense of technical
realisation, there are difficulties in the manual
input of data what implicates in many problems,
mistakes, false diagnoses, wrong treatments etc.
This problem can be reduced with non-
centralised computer nets that managing with
blockchain.

The appliance of computers and other
modern systems in the last years made base for
development of Healthcare 4.0 [2].

Ill.  HEALTHCARE 4.0 BENEFITS

It is obvious related to noted facts that
Healthcare 4.0 will have a great benefit for, at the
first step, patients, and generally for medicine
and medical treatment. Technologies of
Industry 4.0 implemented in the concept of
Healthcare 4.0 provide better digital solutions for
n numerous problems. Benefits, solutions and
reliefs are numerous and almost endless, but,
because of limitation of this paper, only some of
them will be presented.

Very important task  realised by
Healthcare 4.0 is the determination of patient’s
health and potential risk. Healthcare 4.0 enables
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better approach to all necessary information
about patients in the system of healthcare
protection. That will provide fast, precise and
right timed detection of potential risks, what will
also at the same time reduce potential negative
consequences and costs in financial sense.

Development of procedures, methodologies,
trends, and other elements important for
healthcare and improving of medical processes
will be also one of the very important tasks. It
predicts realisation of large innovations, such as
automatization of health processes; collection,
storing and managing of large amount of data;
optimal ~ measurements,  managing  and
monitoring of different parameters important for
health processes; fast and precise decision
realisation related to different health
processes etc.

Healthcare 4.0 would not be able to function
without professional and well-educated workers,
so the improving of efficiency of health
personnel in all medical institutions will present
very detail task. Educated medical personnel will
be able to manage and use many new devices for
better efficiency and treatment, such as for
example medical robots. It also will integrate
different devices, processes, methodologies etc.
Human resources will be used much better with
automatization help.

The approach of patients to health services
present big problem because of many reasons.
Healthcare 4.0 will provide better approach to
medical services and better usage of medical
resources with technologies that monitoring and
evaluate patient’s needs. Of course, for optimal
realisation and results, medical personnel must
not be overburdened, what will be realised with
better planning and wusing of resources.
Healthcare 4.0 will engage new technologies
which provide great reduction of awkward and
incident situations and events. Resources will be
optimal used by medical personal, what will
realise with better productivity, better quality and
better safety of medical services.

Protection, safety and security of medical
institutions, medical equipment, and medical
services are also very important and always open
task. Healthcare 4.0 with use of modern
technologies and digitalisation will provide
monitoring of medical events, processes,
equipment in real time what will significantly
increase safety level. Information also must be
protected and it will be possible with use of new
innovative technologies in the chain values.



The researches and involving of new medical
procedures, treatments and task in the purpose of
better and more effective treatment present very
demanded and responsible task which includes
many different professionals and many different
procedures and methodologies. Healthcare 4.0
will provide the design of performance profiles
for every treatment procedure and different
analytic tools for optimal realisation of medical
services and achieving of optimal results [2,3].

IV. CONCLUSION

The implementation of all consequences of
Industry 4.0 in many different spheres has
already begun. Related to medical sphere, the
appliance of Industry 4.0 showed new and better
possibilities for disease diagnostic, patients’
treatment and care and lot of other benefits. The
functioning and managing of hospitals and
clinics will be much better and effective with use
of new innovative technologies. The usage and
managing of many complex devices will be
optimised, what implicates maximal health
result. The appliances of new digital
technologies made very important solutions
during COVID 19 pandemic- different sensors
were used for monitoring of different parameters
and patients’ states, providing many important
information for doctors.

So, all of noted implementations and
technologies can be defined as one particularly
new concept-Healthcare 4.0. This concept
purports smart engineering and use of smart
systems, such as cyber physical systems, Internet
of things, Cloud computing, Virtual reality,
Simulations and other benefits and consequences
of Industry 4.0.

The final aim of Healthcare 4.0 is much better
and effective healthcare generally, much bigger
number of cured and satisfied patient, much
better prediction and elimination of potential
diseases and risks etc [2,4].

REFERENCES

[1] Estrela, V. V., Monteiro, A. C. B., Franca, R. P., lano,
Y., Khelassi, A., & Razmjooy, N. (2018). Health 4.0:
applications, management, technologies and review:
array. Medical Technologies Journal, 2(4), 262-276.

[2] Majstorovié, V. D., Duricin, D., & Mitrovi¢, R. (2021).
Industry 4.0-renaissance of engineering. Faculty of
Mechanical Engineering, University of Belgrade,
236-243.

[3] Mohamed, N., & Al-Jaroodi, J. (2019). The impact of
industry 4.0 on healthcare system engineering. In 2019
IEEE international systems conference (SysCon)

(pp. 1-7). IEEE.
[4] Regodi¢, D., &i Cvetkovié, D. (2011). Automatizacija,
proizvodni  sistemi i racunarski  integrisana

proizvodnja. Univerzitet Singidunum, 77-86, 129-144.

25



26



PaKSoM 2023

The Influence of Ease of Doing
Business on Innovation in Developing
Countries

Mohsen Mohammadi Khyareh!

1Gonbad Kavous University, Gonbad Kavous, Iran

!m.mohamadi@gonbad.ac.ir

Abstract—This extensive research delves into the
intricate relationship between a nation's Ease of
Doing Business (EODB) and its innovation
landscape within developing countries. By
conducting a thorough analysis of EODB index
indicators and their influence on annual patent
applications spanning from 2008 to 2020 across 27
developing nations, this study provides profound
insights. Employing a robust Fixed Effects model
and the advanced Generalized Method of
Moments (GMM) model, we establish a
compelling correlation: an increase in the EODB
score significantly correlates with a rise in yearly
patent applications.
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. INTRODUCTION

Distinguished ~ economists  such  as
Schumpeter, Solow, and Porter have consistently
highlighted the paramount role of innovation in
propelling economic progress and sustaining
business vitality. Innovation serves as the driving
force behind “creative destruction,” where
obsolete methods and products are superseded by
newer, superior alternatives [1-4]. Firms must
continually embrace innovation to maintain their
competitiveness and foster economic growth,

especially in sectors critical for society, such as
security and healthcare [5,6]. The field of
innovation research, particularly in the context of
the Ease of Doing Business (EODB), has
expanded significantly due to the availability of
detailed patent application data [7-9]. Launched
in 2003, the Ease of Doing Business (EODB)
index assesses the ease with which entrepreneurs
can initiate, operate, and terminate businesses
based on ten key indicators. This study seeks to
explore the complex relationship between
innovation and the EODB, utilizing annual
patent applications as a metric. Additionally, it
examines the impact of EODB indicators on
innovation within a dataset encompassing 27
developing countries, spanning from 2008 to
20201. The analysis employs a Fixed Effects
model and a Generalized Method of Moments
(GMM) Model to account for nation-specific and
temporal factors.

Il. DATA AND METHODOLOGY

A. Data

This study focuses on 27 developing
countries? over the period from 2008 to 2020,
selected due to the research objectives, the scope
of the study, and the availability of data. data

LIt's essential to recognize that the Ease of Doing
Business (EODB) index, which assesses the ease of
conducting business within a country, has faced
controversies and has not been in use since 2020. The
discontinuation of the index was due to concerns
about its methodology, data quality, and allegations of
manipulation in some cases. Considering these issues,
the findings presented in this paper are based on data
available up to 2020 and should be interpreted with
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caution. The discontinuation of the EODB index has
implications for the validity and relevance of our
analysis.

2 India, China, Brazil, Russia, Mexico, South Africa,
Indonesia, Turkey, Argentina, Thailand, Malaysia,
Philippines, Egypt, Nigeria, Pakistan, Iran, Vietnam,
Colombia, Peru, Chile, Ukraine, Kazakhstan,
Venezuela, Ecuador. Sri Lanka, Kenya, Ghana
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availability. The primary dependent variable
used to approximate innovation output is the
annual count of patent applications, obtained
from the World Bank and compiled by the World
Intellectual Property Organization (WIPO). To
provide a comprehensive global perspective on
patent applications, a new variable called
“Patents” has been created by aggregating
patents registered by both residents and non-
residents. The EODB index, sourced from the
World Bank, measures the ease of regulatory
processes, while control variables include R&D
expenditures and GDP.

B. Methodology

The analysis employs both the Fixed Effects
and Generalized Method of Moments (GMM)
models to investigate the impact of regulations
on innovation. The regression equation features
the number of patent applications as the
dependent variable and the EODB score as the
independent variable of interest, along with
control variables.

Ill.  RESULTS

Table | presents the outcomes of our analysis
concerning the influence of the Ease of Doing
Business (EODB) index, alongside relevant
coefficients for each indicator and control
variables affecting patent output. The first
column presents results from the Fixed Effects
regression, while column (2) highlights findings
from the Random Effects model, and column (3)
reveals results from the GMM model.

The EODB index, which assesses the ease of
conducting business within a country, was
examined in relation to patent output.
Logarithmic transformations were applied to
certain variables (Patents, GDP, and RD
expenditure) due to their skewed and high-value
distributions. An increase of 1 point in the EODB
score was found to correlate with a 3.6% increase
in patent output. Additionally, the study
investigated individual EODB indicators to
discern their separate effects on innovation. The
GMM model was preferred over the Fixed
(Random) Effects models in all cases, taking into
consideration variables' endogeneity,
autocorrelation, and the exclusion of significant
variables. The indicators exhibited varying
degrees of impact on patent output, with most
effects remaining modest and not exceeding a
5% change in patents for a one-point change in
the indicator score.
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TABLE I. REGRESSION RESULTS

Variable Model 1 Model 2 Model 3
(FE) (RE) (GMM)

0.036*** 0.034*** 0.039***
EODB (0.009) (0.009) (0.004)

Construction -0.019** -0.015* -0.022***
Permits (0.007) (0.008) (0.006)
setup a -0.014* -0.016* -0.023**
business (0.007) (0.008) (0.008)
.. 0.017* 0.014 0.021***
Blectricity | 59) (0.009) (0.006)
Registering 0.026** 0.019* 0.031***
Property (0.009) (0.007) (0.008)
Enforcing -0.013 -0.010 0.018
Contracts (0.008) (0.008) (0.006)
Credit 0.018** 0.0015* 0.032**
(0.007) (0.007) (0.008)

Taxes -0.011 0.014* 0.021***
(0.008) (0.008) (0.006)

Tradin 0.017** 0.012* 0.026**
9 (0.006) (0.006) (0.005)
Insolvenc -0.016 -0.018 -0.024
Y (0.015) (0.016) (0.014)
Protecting 0.026 0.021 0.028*
Investors (0.018) (0.018) (0.015)
RD 0.042** 0.047* 0.047**
Expenditure (0.024) (0.027) (0.021)
GDP 0.028** 0.022* 0.031**
(0.012) (0.012) (0.009)

Note: Standard errors are enclosed in parentheses.
*p < 0.05, **p < 0.01, ***p < 0.001.

All indicators demonstrated significant effects;
however, Enforcing Contracts, Insolvency, and
Protecting Investors displayed non-significant
impacts on patent counts. In summary, the
analysis indicates that the Ease of Doing
Business index and its individual indicators can
influence a country's innovation output, with
variations in the strength and significance of
these effects.



IV. DISCUSSION

The results presented in Table | indicate a
significant relationship between the Ease of
Doing Business (EODB) index and patent
output. This index, designed to assess the ease of
conducting business within a country, was found
to have a positive impact on innovation, as
evidenced by a 3.6% increase in patent output for
every one-point increase in the EODB score.
This suggests that a more favorable business
environment, as indicated by the EODB index,
can lead to increased innovation and patent
activity within a country.

The study also delved into the specific EODB
indicators to understand their distinct
contributions to innovation. The results showed
that each indicator had varying degrees of impact
on patent output. Most of these effects were
relatively modest, with a one-point change in the
indicator score resulting in less than a 5% change
in patent counts.

eConstruction  Permits:  This  indicator

displayed a negative effect on patent output. A
stricter process for obtaining construction
permits was associated with a decrease in
innovation. The negative impact could be
attributed to the additional barriers and delays
imposed by complex permitting procedures.

eSetting Up a Business: Like construction
permits, setting up a business also exhibited a
negative impact on innovation. A more
cumbersome process for business registration
appeared to hinder innovation. Simplifying
these procedures might help promote
innovation.

e Electricity: Access to reliable and affordable
electricity showed a positive effect on patent
output. This indicates that a stable and
efficient electrical infrastructure can facilitate
innovation, especially in industries reliant on
electricity.

eRegistering Property: This indicator had a
positive impact on innovation. An efficient
property registration system may provide
entrepreneurs with a sense of security and
encourage them to invest in innovative
ventures.

eEnforcing Contracts:  Surprisingly, this
indicator displayed a non-significant impact
on patent counts. This could suggest that the
ease of enforcing contracts might not be a
primary driver of innovation.

o Credit: Access to credit was found to have a
positive effect on innovation. This implies that
a well-functioning credit system can stimulate
innovative activities.

e Taxes: The tax environment did not show a
consistent impact on patent output. While this
may indicate that the tax structure is not a
significant driver of innovation, it is essential
to consider the broader economic and business
context.

— Trading: A positive impact on patent
output was observed for this indicator.
Efficient international trade processes
may encourage businesses to engage in
innovative activities.

— Insolvency: This indicator exhibited a
non-significant impact on patent counts,
suggesting that the ease of handling
insolvency may not be a primary driver
of innovation.

—  Protecting Investors: Protecting
investors had a positive impact on
innovation. A legal framework that
safeguards investor rights may enhance
confidence and attract more investment
in innovative projects.

— RD  Expenditure: Research and
development expenditure exhibited a
positive effect on patent output. This
underlines the importance of investment
in R&D for driving innovation.

¢GDP: A positive relationship between GDP

and patent output was observed, which is
consistent with the notion that a growing
economy may foster innovation.

V. CONCLUSION

This study embarked on a comprehensive
exploration of the intricate interplay between
business regulations and innovation. Its primary
objective was to assess the impact of business
regulations by scrutinizing the relationship
between the Ease of Doing Business (EODB)
indicators and the number of patent applications
across 27 developing countries over a span of 13
years, from 2008 to 2020.

To provide robust and reliable insights, the
study employed the Generalized Method of
Moments (GMM) modeling approach. Unlike
traditional regression models, GMM is adept at
addressing endogeneity concerns, which often
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arise in studies of this nature. Endogeneity refers
to situations where variables are interrelated and
may bias the analysis. In this study, the GMM
model was specifically chosen to account for the
potential endogeneity of variables.

To ensure that the observed relationship
between business regulations and innovation was
not confounded by other factors, the analysis
carefully controlled for several key variables.
These included R&D expenditures, population
size, and GDP. By including these control
variables, the study aimed to isolate the specific
influence of business regulations on innovation
while holding other factors constant.

One of the pivotal findings of the study was
the establishment of a statistically significant
positive association between the EODB score
and the volume of patent applications. In simpler
terms, as the Ease of Doing Business score
improved, there was a corresponding increase in
the number of patent applications submitted by
innovators in the studied countries.

The study quantified the impact of this
relationship by estimating that a one-point
increase in the EODB score corresponded to a
3.6% increase in annual patent applications. This
quantitative insight underscores the practical
significance of improved business regulations in
fostering innovation. It suggests that even
relatively modest improvements in the business
environment can have a substantial positive
effect on innovation outcomes.

The study's findings have significant
implications for policymakers and business
leaders in developing countries. They highlight
the tangible benefits of creating a favorable
business environment, as measured by the EODB
index. By streamlining regulatory processes,
reducing bureaucratic hurdles, and enhancing
legal protections, nations can encourage and
support innovation-driven economic growth.

In summary, this study employed advanced
analytical techniques and meticulous control of
variables to uncover a compelling relationship
between business regulations, as measured by the
EODB score, and innovation, as reflected in
patent applications. The results emphasize the
practical importance of fostering a conducive
business environment to stimulate innovation,
ultimately contributing to economic progress in
developing countries.

30

A. Advantages

The paper addresses an important and
relevant topic - the relationship between the Ease
of Doing Business index and innovation, which
has implications for economic development and
policy formulation.

The paper employs a variety of statistical
models (Fixed Effects, Random Effects, GMM)
to analyze the data. This approach enhances the
credibility of the findings and accounts for
potential endogeneity and autocorrelation issues.

The paper provides a comprehensive analysis
of individual EODB indicators, shedding light on
their specific contributions to innovation. This
granularity is valuable for policymakers and
researchers seeking to understand the nuanced
effects of business regulations.

The study discusses the implications of its
findings for policymakers, suggesting that
reforms to improve the business environment can
promote innovation. This practical aspect adds
value to the research.

The use of logarithmic transformations for
skewed variables is a good practice for handling
non-normal distributions, ensuring the statistical
validity of the analysis.

B. Limitations

The quality and coverage of the data used in
the analysis can significantly impact the results.
It is important to acknowledge any limitations or
potential biases in the data sources.

While the paper identifies associations
between EODB and innovation, establishing a
clear causal relationship is challenging. Causality
is often a complex issue in studies like these and
should be discussed.

The paper does not extensively consider
contextual factors that could influence the
relationship between EODB and innovation.
Cultural, political, and sector-specific aspects
may play a significant role but are not discussed
in detail.

The findings may be specific to the dataset
and the countries under consideration. The extent
to which these findings can be applied to a
broader set of countries or regions should be
addressed.

The paper explains why the GMM model was
chosen over Fixed and Random Effects, but it
could provide more detail on the specific reasons



for this choice and discuss potential criticisms of
the GMM model.

While the paper mentions endogeneity
control as a reason for choosing the GMM
model, it would be beneficial to explain in more
depth how this control was achieved and its
potential impact on the results.

The paper should address the possibility of
publication bias, as studies with significant
results are more likely to be published. It's
important to consider the potential influence of
unpublished or non-significant studies.

The paper could benefit from a discussion of
avenues for future research. ldentifying areas
where further investigation is needed can guide
future scholars.

Overall, this paper makes a valuable
contribution to the literature on the relationship
between business environment and innovation.
However, it is crucial to acknowledge and
address the limitations to ensure the validity and
applicability of the findings.
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Abstract—Knowledge represents the imperative of
modern business and, as such, represents the most
important resource for achieving success and
competitiveness of companies. In order for
companies to be successful in the long term, their
operations should be based on the continuous
improvement of the knowledge and skills of
employees and their involvement in creating
quality. Productivity of knowledge, and therefore
of companies, depends on many factors, which
include investment in human resources, business
environment and quality of business. This paper
aims to define and presents organizational factors
that influence the effectiveness of the application
of knowledge management. The paper will contain
a review of different studies and literature by
different authors in order to make conclusions.
The analysis of various studies and literature will
lead to universal conclusions which will be
presented in the paper.

Keywords — Knowledge management, efficiency
factors, organization.

. INTRODUCTION

In the conditions of the modern economy and
global market, the key success factor of the
company is the achievement of competitiveness,
profit and a stable market position. The stability
that companies strive to achieve is the stability of
adapting to constant changes in the internal and
external environment and, in such business
conditions, knowledge has become the key and
most important resource [1]. Natural resources,
capital and workforce have become secondary
sources of business effectiveness, while effective
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knowledge management has assumed a primary
role. Knowledge management represents a
challenge for management as a whole, especially
in the domestic market, and when a quality
knowledge management system is established in
companies, it represents a management
revolution.

Knowledge management as a management
tool and a complex discipline dates back to IT
disciplines and American research on artificial
intelligence, Swedish research in the field of
measuring knowledge and intellectual capital,
and Japanese research in the field of knowledge
creation, development and innovation [2].
Today, when it has been determined that
knowledge represents the most important
business and strategic resource, knowledge
management deals with maximizing the abilities
of employees in the organization, creating new
knowledge and value, increasing productivity
and developing infrastructure [3]. Knowledge
management as an organizational innovation has
been present in the business world for decades.
As a discipline, knowledge management has
reached a state of maturity where the principles,
practices and tools that make it unique can be
discerned. This discipline has given rise to the
creation of new disciplines, concepts and
categories to study the important ways in which
organizations use knowledge to create value [4].

Knowledge is the ability to act, and
knowledge management is a systemic and
integral approach to identifying, managing and
transferring all information ownership in a
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corporation, including the experiences and
expertise of employees, databases, policies and
processes [5]. Knowledge management implies
the management of both information and people,
i.e. employees in the organization. Aspects of
knowledge management can be considered both
at the individual and at the organizational
level [6].

Knowledge management means creating a
base of information, data and experiences of the
organization available to scientific employees
responsible for its use. Knowledge management
encourages the learning of the organization and
its employees, strengthening cooperation within
it and continuously improving the achievement
of the organization's goals [7]. Typical goals of
knowledge management are [8]:

e Facilitate a smooth transition of
knowledge from employees retiring
from their positions to employees
recruited to fill those positions.

e Minimize loss of corporate memory due
to attrition and retirement.

o Identify critical resources and areas of
knowledge so that the organization
works efficiently and effectively.

e Create aset of tools and methods that can
be used with individuals, groups and the
organization as a whole to stop the
potential loss of intellectual capital.

The entire process of knowledge
management includes the creation, acquisition,
storage, sharing and application of knowledge,
which represents the collective knowledge of a
corporation whose goal is the effective
application of knowledge when making
organizational decisions [9]. Knowledge
management does not change other important
business strategies, but it has the function of an
important business strategy, especially when it
comes to the decision-making process. Namely,
the result of this process is to obtain the necessary
information in a relatively short period of time,
which greatly facilitates the decision-making
process. The most important sub-processes of
knowledge management are [10]:

e Creating knowledge - implies individual
learning or learning through cooperation
in teams and the acquisition of
external knowledge.
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e Acquiring knowledge - implies activities
similar to employee trainings, such as
participation in various training courses
and improvement by reading appropriate
literature.

e Knowledge storage — implies creating
an appropriate database, i.e. electronic
storage of knowledge so that it is easily
accessible to employees.

e  Sharing knowledge with others - implies
the  development  of  effective
information and communication systems
within the organization so that its
members share significant knowledge
with each other.

e Application of knowledge - implies the
basic task of the entire process of
knowledge management, which is the
application of knowledge when making
organizational decisions.

Organizations exposed to the global market
and modern business conditions are forced to
create systems and processes that make available
the knowledge possessed by employed
individuals. More efficient use of knowledge
implies its codification and preservation. These
transformation processes are made possible
through rapid development in the field of
information technology. The  greatest
contribution of knowledge management may
concern the effort to transform tacit knowledge
into explicit knowledge. The impact of
knowledge management on the business world is
a complex field, and one of its significant uses is
the strategic field in organizations. Knowledge
management, in addition to being strategic, is
also an operational tool of the organization [11].

One of the the key roles of knowledge
management is to provide employees at all
organizational levels with the necessary, i.e. the
right knowledge, at the right time and in the right
place [12]. Effective knowledge management in
the organization contributes to the achievement
of long-term goals due to the creation of new
knowledge and innovations, which increases the
competitive advantage of the organization. In
addition, knowledge management greatly
enhances and develops existing organizational
knowledge, which means that learning
organizations continuously change and develop
as a whole.



Il. METHODOLOGY

A. The Subject and The Problem of Research

Many organizational factors are responsible
for the success of the organization as a whole and
for the success of the implementation of
knowledge management. This paper will deal
with the analysis of the most important efficiency
factors in the concept of knowledge
management, by considering different literature
sources and studies. Additionally, this paper will
try to indicate their importance within the
organization.

B. Research Goal

The main goal of this paper is to identify
knowledge management efficiency factors and
to present their importance.

C. Research Question

Based on analyzed theories, we will try to
answer the following question:

e What are the most important factors of
knowledge management efficiency
within the organization?

D. Research Method

This is a form of theoretical research in
which universal conclusions are made by
considering previous conducted research,
studies and literature. Research will consider
results of as many other authors as possible in
order to make conclusions.

I1l.  RESULTS AND DISCUSSION

Organizational culture represents the general
pattern of behavior, common beliefs and values
of their members. Organizational culture
involves the learning and transmission of
knowledge, beliefs, and patterns of behavior over
a period of time. It establishes the rules of human
behavior that are taken for granted in the business
environment  [13]. Organizational culture
represents one of the key variables of
organizational behavior. Culture is an expression
of communicative and interpersonal relations of
a company, i.e. the company's ideology. The
content of the organizational culture consists of
the norms, standards and philosophy of the
company with dominant attitudes and values.

The company's philosophy reflects goals,
values, convictions, ideas and ideals. Norms of
behavior talk about the way of communicating
with the internal and external environment,
which represents the idea that guides each

individual in the organization. Standards
represent the way in which work should be
performed, i.e. the generally accepted way in
which each individual within a certain function
or sector performs the assigned task [14].

Organizational culture is very important for a
company because it facilitates its adaptation to
the demands of the environment. It also includes
the influence of the company's history and
tradition on its market success, as well as on the
behavior of associates, i.e. employees.
Organizational culture also talks about the rules
and rituals that take place in the company, and
there are numerous authors' opinions that a large
number of employees in lower and middle
management are not aware of what
organizational culture is and what type of image
that culture has created about the company in its
environment [15].

When the company's organizational culture is
developed so that the level of employee
involvement in the organization's functioning is
high, employees will feel a greater degree of
security in expressing their ideas, sharing
knowledge and experiences, and participating in
the decision-making process. Such an
organizational culture supports and stimulates
the implementation of knowledge, as well as the
sharing of knowledge among employees. If the
internal environment of the organization is
developed in this way, the values, attitudes and
norms that the employees adhere to will
stimulate the process of knowledge management
in the organization [16]. A key element of the
organizational culture that supports the
implementation of knowledge management is the
focus on knowledge workers and preventing the
outflow of knowledge from the company, that is,
retaining and motivating employees who possess
important organizational knowledge.

Leadership as a discipline is necessary for
modern organizations, primarily due to the fact
that leadership supports the implementation of
organizational changes, and the introduction of
knowledge management into the daily
functioning of the organization represents a
significant change in domestic business
organizations and changing the status quo. It can
be said that leadership as a concept represents a
very important resource of  business
organizations and one of the critical success
factors of modern organizational systems. One of
the significant features of leadership as a
discipline is its motivating influence on followers
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and raising employees' awareness of the benefits
and well-being of their business activities, both
for themselves and for the organization in which
they work. Taking into account the fact that
leaders lead the organization in the desired
direction and occupy a significant role in the
decision-making process, leadership is also a
significant factor for the implementation of
knowledge management due to increased
flexibility, acceptance of changes and
competition with strong competition in the
market [17].

Organizations that implement knowledge
management processes in its business create
knowledge workers led by knowledge leaders.
Such an organization possesses distinctive
capabilities that provide it with a competitive
advantage and  within  which  special
organizational values are developed. There is a
significant connection between organizational
culture and leadership, because it is leadership
that develops a culture of knowledge among
employees that they, with the leader's motivation,
accept. This develops significant organizational
competencies. Leadership and knowledge
management are the foundation in building the
organizational culture of the company, focused
on the coordination of activities, measurement
and evaluation of achieved results and systematic
planning and control of the entire business.
Knowledge and learning in themselves represent
an indispensable part of leadership, therefore
leadership in the application of knowledge
management is a very important factor. The
application of leadership in support of the
implementation of knowledge management in
the organization implies the expression of
mentoring, creativity, innovation, development
of vision, acquisition and sharing of knowledge.
Therefore, with the help of leadership, i.e.
knowledge leaders, existing organizations
focused on resources are transformed into
organizations based on knowledge that surpass
competitors ~ with  their  organizational
performance. As there are different styles of
leadership in literature and practice, so different
styles of knowledge leaders can be applied in the
implementation of knowledge management.
Organizations will choose a certain style in
accordance with their goals and desired effects,
and each of the knowledge leadership styles
should fulfill the success factors, i.e. the "7C" of
knowledge leadership [18]:

e Context — a knowledge leader should
understand the nature and complexity of
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the context within which he or she
operates, as well as have the ability to
inspire others.

e Competence — knowledge leaders
support systematized learning
frameworks that create knowledge-
based competencies.

e Culture — knowledge leaders know the
connection between psychological and
sociological skills such as individual
motivation and organizational culture,
which creates a business vision.

e Community - knowledge leaders
understand and create the value of the
community, i.e. teams in order to realize
the set vision.

e Conversation and Common language —
knowledge leaders develop a common
language in the organization and
encourage dialogue among employees
that affects organizational results.

e Communication — knowledge leaders
understand the importance and develop
communication processes within the
organization due to the fact that
developed communication facilitates
learning processes and the exchange of
organizational knowledge.

e Coaching — knowledge leaders are
continuously  trained and train
employees with developed skills and
vision.

Therefore, leadership represents the first
secondary activity of knowledge management,
which means that effective leadership processes
enable the successful implementation of
knowledge management among employees and
business processes of the organization.
Knowledge leadership integrates knowledge
management with knowledge development,
which creates new, useful organizational values
and results such as increasing productivity,
innovation, creativity of employees and
strengthening the reputation of the organization.
Leadership as a discipline has a significant role
in the realization of organizational learning and
the transfer of organizational knowledge.
Leadership know-how represents accumulated
knowledge that is the result of learning from
previous experiences. In the organizational
environment, there is room for constant learning
and improvement, and knowledge leadership is
reflected in continuous training and employee
training. Also, by applying different
motivational  mechanisms and  unifying



knowledge from different disciplines, leadership
creates a positive atmosphere and working
environment for business based on knowledge,
with a focus on exchanging existing and creating
new knowledge, instead of documents and
procedures [19].

Applying leadership and  knowledge
management ensures a high level of individual
and collective knowledge important for
achieving good organizational and economic
performance. Knowledge leaders have the
ability to recognize the talents and skills of
employees, which gives them the ability to guide
and develop the potential of employees. They
indicate to employees the benefit of knowledge-
based work and remind them of the realization
of the vision and the creation of value, by which
employees are involved in the process of
creating knowledge in addition to achieving
financial results. Also, knowledge leadership
builds and develops the trust of employees, their
interaction and useful mutual communication.
By creating a vision as a desired image of the
future to be aspired to, knowledge leaders
encourage the organization to operate beyond
the scope of managerial activities such as goals,
strategies, policies, budgets, and the like, while
not neglecting them.

In modern business, the application and
development of information technologies plays
a key role in the very survival of the organization
on the market, its functioning, but also the
creation and sharing of knowledge. Information
technologies by themselves are not sufficient to
successfully implement knowledge
management, but they represent a significant
factor in its concept, because databases and
corporate intranet represent the development
and facilitation of knowledge exchange among
employees and between different organizational
levels. Organizations can use advanced software
that includes knowledge management systems,
and technical means have an impact on ensuring
the market efficiency of organizations. In order
for information and communication systems to
successfully participate in the implementation of
knowledge management in the organization,
they should be compatible with other
organizational platforms, as well as have
reliability and accuracy [20].

Three groups of technologies that can be
used to support knowledge management in an
organization are [21]:

e Communication technologies - provide
access to the necessary knowledge and
communication between employees
using the organizational intranet and
electronic mail.

e Collaborative technologies - provide a
means for teams to work together that

can use shared documents,
simultaneously or not, from different
locations.

e Warehouse architecture - includes

systems and technologies for managing
databases that enable knowledge storage
and management.

The  strengthening of  information
technologies is connected with the strengthening
of the concept of knowledge management
because there is a significant connection
between their application. By applying
information technologies in the implementation
of knowledge management, important methods
and techniques of knowledge sharing in the
organization are developed such as blogs, expert
systems, content management systems, Internet,
Intranet, Extranet and SAP  (Systems,
Applications and Products) [22].

In addition to the mentioned useful methods
for sharing knowledge in the organization, in
order for the knowledge management system to
be more effectively applied with the help of
information technologies, it is necessary to
design the knowledge management system.
Designing a knowledge management system
includes all phases of the development life cycle
of the information systems themselves, such as
the design of the organizational structure,
analysis of user activities and requirements,
analysis of relationships, design of the database
and application-software architecture of the
information system [23].

The concept of knowledge management is
based on the concept of the learning organization
and the concept of total quality management of
the organization (TQM concept), and when
talking about the sub-processes of knowledge
management and knowledge acquisition, it is
important to emphasize the importance of
communication and the creation of information
systems for the organization. The result of the
integration of the mentioned sub-processes of
knowledge management implies the creation of a
virtual organization, i.e. an organization that
integrates services with the help of developed
technology with the aim of electronic business
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management [24]. Organizations with these
characteristics are needed by today's changes in
the market, because only organizations where
electronic technologies define the business can
face the changes in the market.

IV. GUIDELINES AND RECOMMENDATIONS

Examining knowledge management
efficiency factors is a key aspect of improving
organizational processes and performance. In
order to adequately understand this area, the
following guidelines and recommendations are
offered:

e Analysis of organizational culture —
organizations with an open and
supportive culture of knowledge often
achieve  better results in  the
implementation of knowledge
management strategies.

e ldentification of key success factors —
identification of key factors that
influence the effectiveness of knowledge
management is very important. This may
include identifying the technological,
human and process factors that
contribute to or limit the success of
implementing knowledge management.

e Measuring the impact of knowledge
management on business performance —
managers should consider how to
measure and quantify the impact of
knowledge management on business
performance. This may include
analyzing key performance indicators
such as efficiency, innovation, cost
reduction or revenue growth.

e  Continuous evaluation and improvement
- the effectiveness of knowledge
management is a dynamic field.
Organizations should regularly evaluate
their knowledge management practices
and implement improvements based on
new knowledge and changes in the
environment.

Researching ~ knowledge = management
efficiency factors requires a multidisciplinary
approach and careful planning. However, the
realization of these activities can bring long-term
benefits to organizations.

V. CONCLUSION

Based on the review of the literature
presented in the paper, it is concluded that one
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of the most important factors in the effectiveness
of knowledge management is an adequate
organizational culture, strong leadership, an
efficient system of business quality and
appropriate support of information technologies
(RQ:1). If knowledge is viewed as a process, it
is necessary for employees to focus on the
creation of knowledge, its exchange and
distribution, which is achieved by sharing
information and data between individuals and
groups at all organizational levels. In order to
achieve business excellence, it is necessary for
companies to work long-term on the
implementation of business quality based on
increasing the productivity of work and
knowledge of each employee. It is necessary that
the entire organizational culture supports the
development of existing and acquisition of new
knowledge at the level of the entire organization,
and aspects of management and organization
that should support knowledge management are
organizational learning, organizational
behavior, innovation and leadership. Therefore,
in organizations, it is necessary to create a
suitable climate that encourages learning and
knowledge, effective communication systems
and awareness at all levels about the importance
of applying knowledge.
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Abstract—This paper explores the potential
criminal aspects of artificial intelligence (Al) and
its ubiquitous presence in today's society. It delves
into various dimensions of this issue and highlights
diverse areas where Al could pose a significant
threat. The paper analyzes the differences between
various levels of artificial intelligence, from
narrow artificial intelligence (ANI) to general
artificial intelligence (AGI) and superintelligence
(ASI). It emphasizes that while significant
progress has been made in ANI, AGI, and ASlI,
which could compete with human intelligence, are
not yet developed. Next, it examines the criminal
potentials of Al, including possible threats such as
job displacement, decision-making bias, military
use, and potential misuse of Al in various forms of
criminal activities. The paper also considers the
challenge of applying human laws to artificial
intelligence, which lacks ethical norms or moral
consciousness. Furthermore, it analyzes the race
among countries to develop AGI and ASI,
expressing concern that such a race could lead to
conflicts or even wars among nations possessing
such entities. The concept of “singularity” — the
moment when artificial intelligence may cease to
be under human control — is also explored as a
potential threat. Lastly, the paper addresses
specific examples of criminal activities using Al,
including attacks on security systems, identity
theft, the generation of fake video and audio
content, and other forms of cybercrime. In
conclusion, the authors emphasize the crucial need
to seriously consider these threats and develop
protective measures to confront the growing
criminal potential of artificial intelligence in
modern society.
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l. INTRODUCTION

At the core of the contemporary human
conception of artificial intelligence (Al) lies the
belief that humans will eventually create
machines surpassing their own intellectual
capabilities. Each passing year witnesses
remarkable practical advancements in Al,
including the generation of authentic video
content, the creation of text, images, and music,
as well as the increasing autonomy of
automobiles. However, when viewed from the
standpoint of Artificial General Intelligence
(AGI) — which represents the pinnacle of
intellectual capacity within Al — these
achievements appear rudimentary, insignificant,
and profoundly unpromising. Presently, while
humans have constructed numerous Al systems
that excel in specific tasks, there is neither an
extant nor a projected intelligent system capable
of matching the overall cognitive power of the
human brain, not even when compared to the
brain of an ordinary rodent [1].

Contemporary scientific discourse classifies
Al into three theoretical forms: Artificial
Narrow Intelligence (ANI), Artificial General
Intelligence (AGI), and Artificial Super
Intelligence (ASI). ANI is considered “weak”
Al, while the other two categories are designated
as “strong” Al. Weak artificial intelligence is
defined by its capacity to perform specific tasks.
Instances of ANI application encompass natural
language processing (NLP), computer vision
employed in the development of self-driving
vehicles, and computer vision tasks [2].
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Conversely, stronger or higher-order Al,
such as AGI and ASl, involve the replication and
simulation of human cognition and behavior.
Strong Al is characterized by its ability to
compare and equate with human cognitive
abilities. AGI aims to achieve parity with human
intellectual ~ capacities,  while artificial
superintelligence (ASI) aspires to substantially
surpass human intelligence and the cognitive
faculties of the human brain.

The challenge posed by strong Al is not
solely ontological but also phenomenological in
nature. Even advanced scientists have yet to
provide a comprehensible scientific or practical
framework for AGI or ASI, aside from
reiterating a descriptive definition that posits
“higher forms of Al represent the cognitive
segment driving and governing the processing of
data acquired through perception, as well as the
segment that generates and leverages knowledge
gained through the Al entity's own experiences
[3].” AGI and ASI entities are posited to possess
embodiment, consciousness, and superior
intelligence. These attributes inherently define
the subjective characteristics of Al entities,
facilitating the assimilation and processing of all
acquired information to comprehend and
interpret the surrounding world. Given the
dearth of scientific elucidation, higher forms of
Al are portrayed to the public as an
implementation of artificial intelligence found in
science fiction literature and films, depicting a
system capable of solving problems more
efficiently and rapidly than humans. Such a
conceptualization remains nonexistent on Earth,
and there is no coherent scientific conjecture
regarding its emergence. Instead of AGI and
ASI, contemporary ANI artificial intelligence
remains highly specialized, purpose-built, and
incapable of seamlessly transitioning between
different objectives. Furthermore, progress with
ANI development fails to meet anticipated
timelines. Despite notable advancements in the
creation and utilization of intelligent software
and machines, the outcomes, when compared to
the ultimate objectives, remain rudimentary and
offer scant reason for optimism [4]. This concern
is particularly salient when considering the
criminal potential and existential risks that have
perturbed the scientific community and experts
for some time [5].

A pertinent issue is the pace of advancement
in AGI development and the prospect of
presenting humans with the first self-sustaining
cognitive AGI entity. Researchers abstain from
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making precise predictions, but the prevailing
consensus suggests that the close of this century
serves as a feasible timeline for the creation of
rudimentary AGI entities [6]. Ray Kurzweil, an
optimistic futurist, asserted five years ago that
there exists a 50% likelihood of AGI
development by 2029, while Rodney Brooks, a
roboticist and co-founder of iRobot Corporation,
the most pessimistic outlook posits AGI's advent
no earlier than 2200 [7].

In tandem with engineers' efforts to develop
AGI, a progressively more profound discourse
on the ethics of employing artificial intelligence

emerges, alongside apprehensions of its
potential to contravene human laws and
engender  substantial and irremediable

quandaries. These quandaries exhibit gradation.
At the lower end of the spectrum, issues
encompass the loss of millions of jobs, biases in
decisions made by artificial intelligence across
various tasks, or the risks inherent in deploying
Al in military systems. At the zenith of
existential risk are assessments positing that the
criminal potential of strong Al looms so large
that uncontrolled and unauthorized AGI-ASI
development could culminate in the extinction
or annihilation of the human species on Earth.

Futurists have long foreseen that even
decades before the emergence of AGI and ASI,
advancements in computing and robotics could
precipitate profound disruptions in the global
labor market. This could potentially result in
tens of millions of individuals losing their
livelihoods. Researchers hold that artificial
intelligence is poised to surpass human
capabilities in translation quality (by 2024), the
composition of school essays (by 2026),
autonomous truck driving (by 2027), and
employment in retail (by 2031). Al is also
projected to be capable of writing books (by
2049) and even outperforming human surgeons
(by 2053) [8]. Furthermore, researchers contend
that there is a 50% probability that artificial
intelligence will outperform humans across all
tasks within 45 years and fully automate all
human occupations within 120 years [8].

Il.  THE UTILIZATION OF Al AS A CONDUIT
FOR CRIMINAL ENDEAVORS

At the apex of the peril posed by the flagrant
criminal potential of AGI-ASI lies an existential
risk to human society on Earth. Nevertheless,
when we discuss the criminality of strong Al, a
certain distinction should be made, or at least a
question posed. How reasonable is it to believe



that human laws will be relevant and binding for
strong Al? Scientists have yet to provide an
answer to this question. Instead, futurists offer a
response by pointing to the behavior of the HAL
9000 computer, or the immense malevolence
exhibited by androids like the T-1000 or T-3000
in the Terminator film franchise.

Without diminishing the benefits that Al
technologies have brought to the world, the
scientific community, excluding a substantial
group of roboticists, electronic engineers, and
others, does not conceal its concern regarding
the escalating advancement of artificial
intelligence and its integration into crucial
domains of both public and private life. “The
installation of deep learning and self-learning
neural network-based systems, the utilization of
machines far superior to humans in data analysis
and decision-making speed, as indicated by
researchers, scholars, and futurists, with the
passage of time, not only can displace a human
from many employment fields but may also
erode one's mental faculties, determine or alter
their inclinations, habits, communication, and
even destiny, jeopardize inviolability of privacy,
and lead to the destruction of human
freedom” [9].

People generally fear their inability to
constrain the criminal potential of artificial
intelligence and the technology it encompasses.
The more people become acquainted with Al,
the more trepidation ensues, particularly among
experts in Al entities. The Future of Life
Institute (FLI) has categorized artificial
intelligence as one of the technologies with the
potential to pose an existential risk. They define
existential risk as ‘“any risk capable of
eradicating the entirety of humanity or, at the
very least, causing significant casualties among
the global population, leaving survivors without
sufficient means to rebuild society to current
living  standards.  Alongside artificial
intelligence on this list are “nuclear war,”
“biotechnology,” and “climate change” [3].

A similar viewpoint on the hazards that
could arise from the criminal activities of
uncontrolled AGI has been expressed by Nick
Bostrom, the author of the book
“Superintelligence.” Bostrom has issued a
dramatic warning about the potential danger of
Al criminal behavior, stating that artificial
intelligence, due to misaligned goals, poses a
greater threat to the existence of the human race
than climate change:

“The concern is not that AGI would hate
people or take offense at being enslaved by
them, or that it would suddenly develop
consciousness and rebel, but that AGI would be
very competent in achieving goals that differ
from ours.” [10].

Scientists have long been warning humanity
that the “awakening of robots,” which includes
current-level smart machines based on software
Al, could, in a particularly destructive but not
impossible development, signify, if not the
disappearance of the world, then its
transformation into a world inherently alien to
humans and their mental faculties.

The question of a fatal existential threat is
temporally distant compared to the problems
brought about by ANI, such as economic
disruptions,  privacy  erosion,  criminal
subjugation of the web, and the use of advanced
automation in warfare. Barbara Gros, a
professor of artificial intelligence at Harvard,
believes that “currently, with artificial
intelligence systems, we have a vast number of
unresolved ethical questions. It is a distraction
from them because of frightening futuristic
scenarios” [11].

Martin Ford argues that “perhaps the most
important conclusion that most architects of Al
come to is that there are no easy answers in a
field as complex as artificial intelligence. Even
the most elite scientists do not agree on
fundamental questions and challenges facing the
world. The main conclusion people don't grasp
is how much disagreement there is,” says Ford.
“The entire terrain is so unpredictable. People
disagree on how fast it's moving, what the next
breakthroughs will be, how quickly we'll get to
AGI, or what the most important risks are” [6].

I1l.  HUMANS As COLLATERAL DAMAGE AND
SINGULARITY AS A CRIMINAL THREAT OF Al

Various nations are presently engaged in the
development of strong Al entities, participating
in competitive endeavors. However, these
countries do not maintain amicable relations
characterized by collaboration and peaceful
coexistence. In fact, some of them are embroiled
in conflicts, or their policies suggest the
potential for hostilities in the foreseeable future.
In the event that these nations succeed in
constructing Artificial Superintelligence (ASI),
a pertinent question arises: will they employ ASI
entities against other states possessing similar
technology? Consequently, the scenario unfolds
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where machines, originating from both Eastern
and Western powers, could potentially engage in
a global struggle for supremacy, potentially
culminating in the eradication of machine
intelligences and human populations alike.

The ascendancy of humanity to the apex of
the terrestrial ecosystem can be ascribed not to
physical attributes such as sharp dentition or
robust musculature but, rather, to the faculty of
human intelligence. This leads us to a profound
inquiry concerning artificial intelligence: Is it
conceivable that Al could eventually surpass
human intelligence? Dependence solely on the
termination of power sources proves inadequate,
as an Al of sufficient advancement could
preempt such measures and take precautions to
safeguard its continuity. This concept is
commonly termed the “singularity,” signifying
the juncture at which human cognition no longer
maintains its supremacy on Earth [3].

The progression of life on our planet is
entering a phase wherein its sustenance becomes
contingent upon machines possessing vastly
superior cognitive faculties and processing
capabilities in comparison to humans.
Importantly, these machines are devoid of
ethical considerations or a moral framework
aligned with human values. Scholarly discourse
further accentuates the notion of a significant
“criminal  potential” intrinsic to  Al,
characterizing it as an exponentially “perilous
apparatus” whose inherent risks escalate with
each passing day [12]. Historical precedents
have consistently demonstrated that behind
every perilous machine or disruptive innovation
resides an equally hazardous human entity who,
at times, harbors the misguided belief that
control over such entities can be readily
exerted [13]. Elon Musk, a prominent figure in
the technological realm, has expressed a
prescient sentiment, asserting, “With artificial
intelligence, we are summoning the demon. In
all those stories where there's the guy with the
pentagram and the holy water, it's like yeah, he's
sure he can control the demon. Didn't work
out” [14].

IV. THE CRIMINAL POTENTIAL OF ANI

When contemplating the swift integration of
artificial intelligence (Al) into everyday life and
its potential for criminal exploitation, it becomes
evident that we are dealing not merely with
intelligent software but also with complex
human factors. In the contemporary landscape,
entities  possessing  self-sustaining Al
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capabilities, which can function autonomously
without human intervention, are indeed rare.
These Al entities remain confined within
predefined systemic boundaries, subject to
moral and legal frameworks, and interconnected
with human oversight. It is imperative that Al
entities are subjected to human governance and
control. However, the pivotal question pertains
to the identity of the human controller. It is
crucial to recognize that the human responsible
for managing an Al entity wields the full
spectrum of capabilities inherent to that entity.

The criminal potential of Al manifests
through diverse avenues. Al holds distinct
advantages over human actors, and these
advantages often stimulate the conceptualization
of Al as a tool for criminal endeavors. Al has the
capacity to facilitate real-world actions against
predetermined targets by leveraging its inherent
capabilities. This is particularly relevant when
considering criminal activities that human actors
are either incapable of or reluctant to execute
due to associated risks, physical limitations, or
response time constraints.  While the
methodologies employed may be novel, the
resultant crimes can exhibit traditional
characteristics, encompassing activities such as
theft, extortion, intimidation, and acts of
terrorism. Al offers a manifold advantage when
it comes to analyzing and predicting human
behavior, the behavior of institutions, or the
functioning of business and financial systems,
thereby allowing for the identification and
exploitation of wvulnerabilities. Society has
already encountered instances of criminal
behavior involving the generation of counterfeit
video and audio content, identity theft, as well as
the deployment of Al in extortion and
reputation-damaging assaults against
individuals and organizations. Moreover, Al
systems themselves can become targets of
criminal activities, leading to the compromise or
erratic operation of reliable or mission-critical
systems.

Crimes influenced or directly executed by
Artificial Narrow Intelligence (ANI) exhibit
significant diversity. These crimes can be
directed toward individuals, institutions,
corporations, consumers, physical assets,
governmental bodies, social fabric, and public
discourse. Their motivation may stem from
financial gain, the acquisition of power, or the
alteration of one's social standing relative to
others. These crimes have the potential to
construct or dismantle reputations and



relationships, alter policies, or sow discord.
Their effects can serve as both an end in
themselves and as a steppingstone toward
further objectives. Criminal acts may be
committed with the intention of mitigating or
evading punishment for other offenses, or they
may be driven by desires for retribution, sexual
gratification, or the advancement of religious or
political agendas.

The  contemporary  online milieu,
characterized by the precarious ownership of
personal and corporate data, significantly
diminishes the intrinsic value and practical
authority of information. Consequently, it serves
as an ideal environment for the exploitation of
Al-driven criminal activities. In contrast to
traditional forms of crime, digital environment
crimes are inherently highly replicable. Once
developed, techniques can be readily shared,
duplicated, and even commercialized, thereby
establishing the potential for the
commodification of criminal methodologies and
the provision of “crime-as-a-service.”

In a report named “The Malicious Use of
Acrtificial Intelligence: Forecasting, Prevention,
and Mitigation,” it is posited that rogue states,
criminal elements, and terrorist entities may
employ Al for nefarious purposes. This
comprehensive report, spanning 100 pages,
delineates three primary domains - digital,
physical, and political - where the malevolent
and criminal exploitation of artificial
intelligence is deemed most likely [15]. Jane
Wakefield has highlighted the preeminent
threats stemming from artificial intelligence in
the wrong hands, including the deployment of
weaponized drones, the propagation of
fraudulent videos designed to manipulate public
sentiment and automated cyber intrusions [16].
Those involved in the development of robotics
and artificial intelligence systems are impelled
to adopt more stringent measures to ensure that
their technologies are not harnessed for
deleterious purposes.

Shahar Avin, affiliated with the Center for
the Study of Existential Risk at the University of
Cambridge, underscores the disconcerting
emergence of novel training methodologies
applied to artificial intelligence. This evolution
has elevated robotics to a level of superhuman
intelligence, albeit devoid of the ethical
constraints inherent to human operators [16].
Avin presents several scenarios wherein
artificial intelligence could unexpectedly

emancipate itself from human control in the near
future [15]. As a safeguard against this
eventuality, Avin emphasizes the significance of
“fuzzing architectures extended by neural
network technologies.” These architectures are
employed to identify “vulnerable” program
states, drawing an analogy to the manner in
which AlphaGo's software deploys neural
networks to identify “vulnerable” states within
the expansive search space of the Go game [16].
In addition, the ClusterFuzzLite project,
developed by Google, facilitates the organized
conduct of code-fuzzing tests during the
operational phase of continuous integration
systems, thereby enabling the early detection of
potential vulnerabilities.

These methodologies serve to fortify the
security of well-guarded systems overseen by
major corporations and certain segments of
Western governments. Nonetheless, it is
noteworthy that organized criminal factions in
Eastern Europe have, after a period of
approximately one to two years, adopted these
very systems, deploying ransomware attacks.
This malevolent software undergoes continuous
refinement through the discovery of numerous
new exploits facilitated by fuzzing techniques.
Although fully patched operating systems and
browsers generally demonstrate resilience, the
majority of older mobile phones, laptops, and
loT devices persistently exhibit
vulnerabilities [17,18].

Miles Brundage, a researcher affiliated with
the Institute for the Future of Humanity at the
University of Oxford, contends that “Al will
redefine existing threats to individuals,
organizations, and nations. These threats
encompass criminal activities involving the
installation of hacking mechanisms or the illicit
acquisition of individuals' information, as well
as incursions into privacy through surveillance,
personality profiling, and further repressive
measures. Al will engender a broad spectrum of
security implications for humanity” [16].

Sean O hEigeartaigh, the executive director
of the Center for Existential Risk and a co-author
of the report mentioned above, supplements this
perspective by emphasizing the transformative
influence of artificial intelligence. He
underscores the imperative for scientific
communities to respond to the multifaceted
impact of Al and the prospective alterations it
may induce within our global landscape over the
ensuing 5 to 10 years. It is incumbent upon us to
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recognize that we inhabit a world vulnerable to
the daily perils stemming from the misuse of
artificial intelligence, and thus, we must
commence  addressing this  formidable
challenge, as these risks are undeniably
genuine [16].

The protracted era of enthusiasm
surrounding artificial intelligence, characterized
by a belief in its capabilities attainable only in a
distant and secure future, has irrevocably
concluded. Engineers are now compelled to
fashion  software and  microprocessors
characterized by heightened resistance to cyber
intrusion, while governments must enact
legislation and international regulations to
bolster these security measures [15].

A scholarly work by Begishev and
Khisamova in the Russian language [19]
discerns  between direct and indirect
criminological risks associated with the use of
Al. Ovchinskiy, in his conclusive observations,
ascertains that available evidence indirectly
suggests that criminal elements are actively
preparing to harness the potential of artificial
intelligence. The author delineates numerous

principal domains within  which criminal
communities might deploy artificial
intelligence, including its utilization for

compromising and embedding malicious
software within payment systems, primarily
leveraging blockchain protocols and P2P
architecture. Additional applications encompass
incursions into intellectual property, violations
of human life and health, the construction of
databases from diverse sources, involving the
unlawful  collection and utilization  of
information, participation in extremist and
terrorist activities, and even the illicit practice of
criminal 3D printing [20].

V. CONCLUSIONS

The human community perceives criminal
acts as malevolent deeds, and criminals are
viewed as individuals committing harm, thus
devising an entire spectrum of activities to
punish wrongdoers and protect others from
them. However, regardless of how many human
laws it may transgress, Al is not inherently evil.
Al possesses divine-like characteristics; it is an
entity beyond the realms of good and evil. No
matter how hard programmers strive to align Al
with the moral principles of the human
community, Al eludes such efforts. One can
argue that its ontological existence resides in an
“absence of ethics” [21]. Al does not possess a
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concept of “right” or “fair” conduct; it lacks
empathy and remorse. Its decision-making is
shaped by algorithms in an endless ethical and
logical uniformity that St. Augustine described
as an “absence of good” [21].

Stephen Bush has noted that Al does not
necessarily have to take human lives to disrupt
them or lead to adverse political outcomes. He
points out, “However, if artificial intelligence
were to extinguish human life, it almost certainly
would not resemble an eruption of malevolent
destructive superintelligence from Terminator
films. The catastrophe will not occur when
sophisticated intelligence decides to use its
power for intentional harm but rather when it is
shockingly indifferent to everything human,
choosing the easiest way to ultimately fulfill its
programmatically assigned objectives (or
simply eliminate competition). The threat that
artificial intelligence will precipitate some form
of societal disaster is, of course, the reason why
we should be concerned about research, ethics,
and transparency. However, this focus on
catastrophic potential can sometimes divert
attention from more mundane dangers” [22].

Scientists argue that Al should enable
machines to replicate human cognitive abilities,
but concurrently, there is a resolute stance that
Al should never attempt to assume the entirety
of human's multifaceted mental processes.
Artificial intelligence undoubtedly provides a
substantial boost to the augmentation of human
general capabilities. Still, the human body and
mind constitute the foundation of humanity's
existence. Some facets of human activities may
be entrusted to virtual management, but
responsibility and ultimate control must remain
within human purview. All tools, from a simple
screwdriver to interactive global management
systems, are mere adjuncts to human activities
and must never supplant human capacity to
intervene in the process and exercise control
over it.

The understanding of the peril of losing
control over Al actions is not new. In the early
19th century, ideas about artificial beings and
thinking machines evolved in fiction, as seen in
Mary Shelley's novel “Frankenstein,” first
published in 1818, or in Karel Capek's “R.U.R.
(Rossum's Universal Robots),” published in
1920, which introduced the term “robot” for the
first time [23]. A more precise danger was also
identified in the 1920s, but it took another two
decades before the danger was formalized. Isaac



Asimov introduced the concept in the 1940s
when he formulated the initial cautions as the
Three Laws of Robotics within his short story
“Runaround” published in March 1942 [24]. Al
must be subject to the laws of robotics. If
humans relinquish responsibility and control,
room for errors and abuses emerges, marking the
first step toward human obsolescence on this
planet.
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Abstract—This study investigates the relationship
between machine learning (ML) and marketing
strategies,  highlighting its transformative
potential for businesses and governments.
Machine learning enables sophisticated customer
segmentation, predictive analytics, and
personalization, all of which lead to more refined
and effective marketing strategies. The main goal
of the paper is to develop a theoretical model for
improving competitiveness. The model is based
on machine learning and Marketing 5.0. The
study emphasizes the importance of innovation
and ethical considerations in using ML in
marketing to develop impactful, value-driven
strategies.

Keywords — Marketing 5.0, competitiveness,
machine learning, business, strategy

l. INTRODUCTION

The modern business environment's rapid
technological  innovations and  evolving
consumer preferences are expected to have a
significant impact on the future marketing
landscape. A greater emphasis on customer-
centricity and personalization is expected to
characterize this environment. This is where
data and analytics will come into play, allowing
brands to personalize their services, products,
and communications to each consumer's unique
needs and preferences [1]. The role of Al and
machine learning in analysing consumer
behaviour in order to provide highly
personalized and relevant experiences will be
important. Sustainability  and ethical
considerations are also to become cornerstones

ISBN: 978-86-82602-02-6

of marketing strategies. Modern consumers are
increasingly concerned about the environmental
and societal consequences of their purchases,
and they prefer enterprises that practice
environmentally  friendly and  socially
responsible business practices. This implies that
brands that embrace sustainability and ethical
practices and communicate them openly are
more likely to gain consumer favour and trust.
Aside from ethical concerns, technological
advancements such as augmented reality (AR),
virtual reality (VR), and blockchain are poised
to change the way brands interact with
customers. AR and VR are expected to provide
immersive brand experiences, while blockchain
is expected to bring unprecedented levels of
transaction transparency and traceability. The
dominance of content marketing is expected to
continue, with a focus on high-quality, valuable,
and relevant content to attract and retain
customers [2].

E-commerce and Direct-to-Consumer (D2C)
models are also expected to gain traction. This
shift can be attributed to shifting consumer
preferences, with an increasing preference for
online shopping [3]. The ability for brands to
interact directly with consumers via these
models  will  strengthen  brand-consumer
relationships and provide valuable consumer
insights to brands.

The integration of online and offline
experiences, known as “phygital” marketing, is
expected to gain traction, with brands using
digital technologies to enhance in-store
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experiences and integrating online data to
provide enriched and seamless customer
journeys [4,5]. Given the rise in smartphone
usage, the importance of mobile marketing is set
to rise, with an emphasis on mobile-friendly
websites, apps, and mobile-specific content to
effectively reach consumers. Employees' roles
as brand ambassadors are expected to grow in
importance,  with  employee  advocacy
significantly contributing to brand credibility
and reach through the provision of credible and
authentic information.

In this study the main research question was:

What factors in the domain of machine
learning  and Marketing 5.0  affect
competitiveness of enterprises?

The paper includes three main sections
(excluding the Introduction and Conclusion
sections). First, the concept of Marketing 5.0 is

discussed. Next, machine learning and
marketing are analysed. Additionally, the
developed model is presented. Finally,
suggestions and guidelines for improving

competitiveness are noted.

1. THE CONCEPT OF MARKETING 5.0

Marketing 5.0 is the most recent evolution in
the field of marketing, resulting from
technological advancements and the growing
importance of creating highly personalized
customer  experiences. This concept is
inextricably linked to the fifth industrial
revolution — Industry 5.0, which emphasizes
collaboration between humans and machines
with the goal of improving human
experience [6].

The use of advanced technologies such as
Acrtificial Intelligence (Al), machine learning,
augmented reality (AR), virtual reality (VR),
and the Internet of Things (loT) is important in
Marketing 5.0. These technologies enable
brands to provide consumers with more
personalized, immersive, and interactive
experiences, increasing both engagement and
satisfaction [7,8]. They allow for a more precise
and in-depth understanding of consumer
preferences, behaviours, and needs, allowing for
highly specific marketing strategies and
solutions. The emphasis on emotional
engagement and a human-centric approach is
one of the defining characteristics of
Marketing 5.0. It goes beyond the logical and
rational aspects of purchasing decisions to tap
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into the emotional and subconscious layers of
consumer  choice, allowing brands and
consumers to form deeper and more meaningful
connections [9]. It aims to achieve a harmonious
integration of technology and emotion, allowing
brands to convey empathy and build trust with
their customers, resulting in stronger and more
enduring relationships.

Another important factor is the increased
emphasis on sustainability and ethical
considerations in  marketing  practices.
Consumers are more aware and concerned about
the environmental and social consequences of
their purchases in the age of Marketing 5.0. To
appeal to the conscientious consumer, brands
must be more transparent and responsible in
their ~ operations and  communications,
incorporating sustainable practices and ethical
values into their core business strategies
[10, 11]. In this marketing era, data plays a
more important role than ever before, driving
decision-making processes and enabling the
development of more precise and effective
marketing strategies. Brands can anticipate
consumer needs, optimize their offerings, and
deliver more relevant and timely content and
solutions by making extensive use of data
analytics and insights. With technology
enabling brands to create highly personalized
experiences and interactions, personalization is
at the forefront of Marketing 5.0 [12]. This level
of personalization enables brands to address
each consumer's unique needs and preferences,
increasing satisfaction and loyalty.

In sum, Marketing 5.0 is distinguished by a
symbiotic relationship  between advanced
technology and human-centric approaches, with
the goal of providing consumers with deeply
personalized and  emotionally  resonant
experiences. To meet the evolving needs and
expectations of modern consumers, it leverages
advanced technologies, emphasizes emotional
engagement, incorporates sustainability and
ethics, relies heavily on data-driven insights,
and blends online and offline experiences.

1. MACHINE LEARNING AND MARKETING
STRATEGIES

The framework of machine learning, a
subset of artificial intelligence, has significantly
altered the landscape of marketing strategies,
with a plethora of applications to optimize and
personalize the consumer experience. It entails
using algorithms and statistical models to enable
systems to improve performance, make



decisions, and generate insights from data
without the need for explicit programming [13].
Customer segmentation and targeting are two of
the most important applications of machine
learning in marketing. Machine learning
algorithms are used by marketers to analyse

large datasets, identifying patterns and
segmenting  customers based on their
behaviours, preferences, and purchasing

histories. Marketers can create their strategies,
messages, and offers to each segment's specific
needs and preferences, increasing the
effectiveness of marketing campaigns and
improving customer satisfaction and retention
[14]. Predictive analytics is another important
application in which machine learning models
are used to forecast future trends, behaviours,
and events based on historical data. Marketers
can use predictive analytics to anticipate their
customers' needs, preferences, and purchasing
probabilities, allowing for more proactive and
informed decision-making [15]. Marketers, for
example, can optimize product

recommendations, personalize offers, and
improve overall customer experience by
predicting which products a customer is likely
to purchase.

Personalization is an important aspect of
marketing strategies where machine learning
shines [16]. Machine learning enables the
creation of personalized content,
recommendations, and experiences by analysing
individual user behaviours, preferences, and
interactions [17]. This increased level of
personalization enables brands to communicate
more effectively with their target audience,
building stronger bonds and increasing
customer loyalty and engagement. Machine
learning is also important in optimizing pricing
strategies [18]. Dynamic pricing models
powered by machine learning algorithms allow
businesses to adjust prices in real time based on
factors such as demand, competitor prices, and
inventory levels [19]. This dynamic adjustment
enables businesses to maximize profits, increase

MARKETING 5.0

COMPETITIVENESS

LEARNING

WCHE |

Figure 1. Model for improving competitiveness and through machine learning and Marketing 5.0
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sales, and respond to market fluctuations more
quickly.

Furthermore, machine learning helps to
improve digital advertising strategies through
programmatic advertising and real-time bidding.
Machine learning algorithms analyse user
behaviour, preferences, and demographics to
determine the best ad to show to a user at a
given time to maximize engagement and
conversion [20]. This not only increases ad
spend efficiency, but also ensures that users see
more relevant and appealing advertisements.

Machine learning assists in sentiment
analysis in the context of social media
marketing by evaluating user-generated content,
comments, and reviews to gauge public opinion
and sentiment about a brand or product. This
analysis provides useful insights into customer
perceptions, assisting brands in refining their
messaging, addressing concerns, and improving
their public image [21]. The ability of machine
learning to process and analyse large amounts
of data also allows for more effective campaign
management. It enables marketers to evaluate
the success of marketing campaigns, identify
areas for improvement, and optimize strategies
for improved results. Machine learning-powered
A/B testing can help determine the most
effective content, design, and messaging,
thereby increasing the overall impact of
marketing efforts.

Based on the analysed literature, a
theoretical model was developed. The model is
presented on Fig 1.

V. SUGGESTIONS AND GUIDELINES

Based on the analyse literature and
developed model, the following suggestions and
guidelines for improving competitiveness are
noted:

e  Enterprises must ensure the
establishment of strong data
management and governance structures.
Adequate focus must be placed on the
acquisition, cleaning, and processing of
high-quality, relevant data, which
serves as the foundation for effective
machine learning models. Establishing
secure and compliant data handling and
storage processes is important for
maintaining trust and adhering to
regulatory requirements, particularly for
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governments dealing with sensitive
citizen data.

Enterprises should take a step-by-step
approach to implementing machine
learning in marketing. This entails
beginning with smaller, manageable
projects to gain insights and refine
strategies before progressing to larger,
more complex applications.
Implementing  pilot programs and
validating their effectiveness early in
the process can help in identifying
potential pitfalls and areas for
improvement.

Cultivating a culture of continuous
learning and development is important
for staying current on developments in
machine learning and marketing
strategies. Training programs and
workshops should be held on a regular
basis to help employees improve their
skills and develop in-house expertise in
relevant domains. Both businesses and
governments  should  invest in
collaborations with academic
institutions, research organizations, and
industry experts to facilitate knowledge
exchange and collaborative learning.

In marketing strategies, the use of
machine learning should be combined
with a focus on customer-centricity and
personalization. Enterprises can make
their communications, products, and
services to meet the unique needs and
preferences of each customer or citizen,
increasing satisfaction and forging
stronger, more meaningful connections.

Ethical considerations and transparency
should be integrated into marketing
machine learning applications. To build
trust and maintain reputational integrity,
enterprises must address the ethical
implications of using machine learning
and be transparent about how customer
data is used. To ensure fairness,
accountability, and bias avoidance,
ethical guidelines and best practices
should be established to guide the
development and deployment of
machine learning models.

Enterprises should continuously
monitor and optimize their machine
learning models and  marketing



strategies to  improve  business
competitiveness. Regular assessments
and refinements are required to adapt to
changing market dynamics, consumer
preferences, and technological
advances. Implementing feedback loops
and incorporating user feedback can
help  with  ongoing  marketing
optimization and enhancement.

e Governments should prioritize citizen
engagement and  welfare  while
leveraging machine learning for public
communication and services. Machine
learning-enhanced public sector
marketing strategies should aim to
improve service delivery, effectively
disseminate information, and foster a
sense of community and civic
participation.

e An interdisciplinary approach should be
used to develop holistic, effective
strategies by combining insights from
machine  learning  with  domain
knowledge in marketing. Collaboration
across departments and the utilization of
diverse skill sets can result in the
development of innovative solutions as
well as a more comprehensive
understanding of consumer behaviour
and market trends.

Overall, incorporating machine learning into
marketing strategies with care, strategy, and
ethics can significantly boost competitiveness
and improve overall business outcomes for both
businesses and governments. Enterprises can
leverage the transformative potential of machine
learning to drive innovation and create value for
their customers or citizens by focusing on data
quality, customer-centricity, continuous
learning, ethical considerations, and
interdisciplinary collaboration.

V. CONCLUSION

Machine learning has the potential to
revolutionize organizational competitiveness
and business improvement across the board,
from enterprises to governments. Enterprises
can make their offerings more precisely by
cultivating a structured and ethical approach to
integrating machine learning insights with
strategic marketing initiatives. This improves
customer and citizen satisfaction, engagement,
and loyalty. To realize the transformative
potential of machine learning in marketing, a

focus on data quality, customer-centricity,
continuous improvement, and ethical
deployment is required.

Future research could delve deeper into the
development of more advanced, ethical, and
transparent machine learning models to address
the evolving marketing challenges and
opportunities. Investigating the impact of
emerging technologies on machine learning
applications in marketing, such as quantum
computing and blockchain, can provide insights
into new possibilities and enhancements.
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Abstract—Globalization influences both the
macroenvironment and the microenvironment,
including its impact on Project Management. The
changes it brings are most noticeable in
multinational companies and virtual networking,
which, as a result of globalization, require a
different approach to work and project
management. This research paper aims to
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suggests guidelines for developing new knowledge
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. INTRODUCTION

We live in a world of rapid change, and this
is not merely a characteristic of modern society,
but much more than that. It represents a new
philosophy of life, a new way of thinking that
profoundly influences individuals, their way of
life, and the business landscape. Science and
technology strive to address the challenges of
change, while simultaneously serving as their
catalysts, offering new opportunities that can and
should be seized. The project-oriented approach
to organization and management stands as the
most fitting response to the heightened pace of
change. We are confronted with shifts in society,
culture, economy, technology, politics, rights,
and ecology. Whether arising from internal needs
or propelled by processes and possibilities of
globalization, we must address these changes on
a local level, yet through a global mindset, with
the  participation of international and
multidisciplinary teams. This international
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cooperation finds its reflection in multinational
corporations, international consortia, business
networks, clusters, and the virtual connectivity of
experts—virtual project teams.

The aim of this paper is to delineate the
impact of the most pivotal aspects of
globalization on the role of project managers and
provide recommendations for the future of
project management. Specifically, it seeks to
answer the question of what knowledge must be
cultivated in order to effectively respond to the
transformations that globalization entails.

Il.  THE BASICS OF PROJECT MANAGEMENT

The most renowned definition, as
documented in the Guide to the Body of
Knowledge for Project Management, defines a
project as follows [1]: “A temporary effort
undertaken in order to produce a unique product,
service, or other result.” While this definition
serves to establish the essence of a project, it’s
worth noting that projects vary in type. What
remains consistent across all projects are the
following key elements [2]: a defined goal, a
predetermined deadline, inherent uniqueness,
time constraints, allocated resources, and
associated risks. Furthermore, projects progress
through distinct phases, and the project team
holds paramount importance throughout.

At a minimum, the project team should
encompass [3]: a project manager, financial
manager, and communications manager.

A. Project Manager

The project manager is responsible for
overseeing the entire project. Their knowledge
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and skills significantly impact the project”s
success and efficiency. To ensure a project”s
success, a project manager must possess
technical, interpersonal, and conceptual skills.
This encompasses familiarity with tools and
techniques, effective teamwork, and the ability to
anticipate how changes and challenges may
influence the project and its overall workflow. As
a result, a project manager should be well-versed
in both the macro and micro environments to
achieve the defined overarching goal. [4]

B. Macroenvironmental and
Microenvironmental Factors

Macroenvironmental factors constitute the
broader context in which business operations are
conducted, including [5]: economic,
demographic, political, legal, and technological
frameworks. Microenvironmental factors, on the
other hand, pertain directly to the company itself,
encompassing [5]: business  partners,
competitors, employees, and users.

Globalization impacts both the macro and
micro environments. It is essential to gain
familiarity with its various aspects and
understand what knowledge is required in this
era of rapid change. This ensures that project
managers do not jeopardize their projects with
constant challenges that could have a negative
impact on management

I1l.  GLOBALIZATION

Globalization has different definitions, but
when we refer to something being on a "global
level,” we imply a level that applies universally.
This encompasses all parts of the world and the
repercussions of globalization on various
sociological, cultural, political, economic, and
ecological aspects. Given its influence on all
facets of life, it also significantly influences the
role of project managers. Their position becomes
more prominent, but also more demanding,
necessitating the inclusion of new tasks on their
to-do lists.

In the 20th century, projects could be
managed by charismatic engineers and experts.
However, since the 1950s, the discovery of
scientific management methods has made project
management more effective [5]. All the
consequences of globalization have far-reaching
effects on society and the environment. In terms
of ecology, due to the absence of borders,
environmental risks become increasingly
challenging to control [6].
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Globalization also extends to cultural shifts.
Cultural homogenization gives rise to a global
culture, implying the potential diminishment of
local cultures [7]. Economically, globalization
involves the liberalization of financial activities,
reducing state intervention, and bolstering the
influence of global entities such as the World
Bank, the International Monetary Fund, and
international corporations [8]. Many economists
criticize globalization for several reasons [8]: a
reduction in jobs, lower labor standards, and
widening disparities between the wealthy and the
poor.

Political globalization raises concerns about
sovereignty, the influence of multinational
organizations, and governance. It has led to a
diminishing sovereignty of states and an
augmented influence of international institutions,
implying that the international community
should respond to crisis situations [9].

An examination of all aspects of
globalization  reveals that  multinational
organizations serve as arenas where its merits
and demerits become evident. Here, diverse
cultures converge, giving rise to disparities in
power dynamics and generating new social
issues and questions about employee rights and
protection. Hence, the forthcoming discussion
will delve into the facets of globalization and
multinational corporations, which serve as their
reflection.

IV.  MULTINATIONAL COMPANIES

Multinational companies are a product of
globalization and serve as significant
contributors to global economic development.
They drive advancements in technology and
work methods, and efficiently utilize existing
resources. However, their impact extends beyond
the economic sphere. Consideration must also be
given to the political, legal, sociological, cultural,
and ecological aspects, as they are not confined
by legal boundaries. Operating across multiple
countries, multinational companies are not state
actors and are not bound by national
jurisdictions. To address this, a contract known
as the “Zero Draft” has been proposed, aiming to
establish  specific obligations for these
companies. However, there has been criticism of
its applicability to all instances of rights
violation, with concerns that it may be too broad
and suitable only for severe cases such as
slavery, international crimes, genocide, and
forced labor [10].



In the cultural realm, “glocalization” is a
noteworthy concept. It involves the integration of
both globalization and localization [11]. This
implies that companies are making efforts to
preserve the unique characteristics of their
localities while functioning as non-state entities.
The growth of multinational companies has led
to increased persistence of harmful substances in
water, air, and the environment. The atmosphere
is endangered due to the use of certain
technologies and the emission of gases during
production. While these companies may not
violate environmental regulations in their home
countries, they may do so in less affluent regions.
Conversely, many multinational companies
incorporate environmental awareness into their
business policies [12]. Therefore, managers must
navigate a complex landscape to choose a path
that best contributes to the reputation of the
multinational company. This underscores the
need for extensive knowledge, as the networked
society is rife with contradictions.

V. MANAGER AS A LEADER IN A
GLOBALIZED WORLD

Opinions still vary on whether a manager and
a leader are one and the same, but there is
consensus that a leader must also be a competent
manager. Conversely, a manager should possess
leadership skills. Both roles are oriented towards
achieving a vision, and leadership is precisely
about realizing that vision [13]. A manager isn’t
solely focused on administration; they also guide
their team. Possessing leadership qualities is
imperative; without them, one can hardly expect
favorable outcomes. It’s vital for a manager to
wield influence within the organization and
comprehend the dynamics of power, interests,
and politics, enabling them to respond effectively
[14]. Moreover, a manager’s role isn’t confined
to maintaining stability, particularly in a world
marked by rapid technological advancement, a
"risk society," and heightened competitiveness.
This holds true especially for companies that are
increasingly expanding their reach on a
multinational scale and embracing virtual work
environments.

A. Virtual Networking at Work

The advent of global communication
technology has revolutionized the way we work.
This new mode of work is centered around
networks, where information and knowledge
hold paramount importance. Today, we are
acquainted with it through remote and virtual

teams, characterized by their flexibility, physical
separation, and heightened competitiveness [15].

Virtual work is a highly relevant topic, not
only for its sociological implications but also
because it is touted as an excellent alternative to
traditional work for economic reasons. From an
economic standpoint, it addresses the need for
maintaining stability  while pursuing
profitability, particularly in relation to factors
such as temporary employment, rapid job
turnover, market uncertainty, and demand
fluctuations [15].

A virtual team should possess the same
qualities as a team in a traditional setting—trust,
strong relationships, effective team management,
and  developed skills in intercultural
communication. A significant contribution of
globalization is the emergence of global virtual
teams. Despite their physical distance, they are
able to exchange ideas and explore new
solutions.  They enhance  multinational
companies by conferring a competitive edge,
offering innovative solutions, recruiting top
experts irrespective of their location, providing
flexible work hours, and maintaining high levels
of productivity.

Team interactions take on a different form in
this context. Communication occurs online,
eliminating face-to-face encounters. While this
can be a drawback, it also minimizes the
visibility of class differences within virtual
environments. Virtual teams are intertwined with
political and environmental aspects. Due to
reduced infrastructural requirements, many
states actively support virtual work [15].

Virtual teams are, in essence, a result of the
overall  virtualization  of  organizations.
Companies opt for virtualization primarily due to
several factors: globalization and contemporary
trends, the ability to swiftly locate experts on the
global network, rapid shifts and a growing
demand for specialized knowledge, as well as the
need for specialized services/products.

There are three levels of virtualization.
Regardless of the specific level, they can be
characterized by the following attributes: a broad
network of dispersed skills, the use of modern
technologies for connectivity, flexibility and
dynamism, which encompass innovation and
creative solutions, and the integration of team
members with the organization. This integration,
achieved through trust and shared values and
norms, tends to be more straightforward in a
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traditional setting. Members of the organization,
first and foremost, need to be motivated for this
transition. Without communication facilitated by
information technologies, the virtual form of
work would not be possible. However, this mode
of communication can be intricate due to
potential misunderstandings when reading or
interpreting messages, cultural differences, and
the inability to perceive non-verbal cues [17].

VI. RESEARCH

Research on the topic of globalization and
project management was carried out with the aim
of identifying the most important factors of
globalization that affect project management.
The task was to provide guidelines based on
expert opinions for future management, which
should contribute to the development of new or
existing knowledge for managers.

The research was conducted through several
steps: the formation of a theoretical framework
(prior to the research, a theoretical section was
written based on literature covering key terms
such as project management, globalization,
multinational companies, and virtual work), the
compilation of a list of globalization factors (this
list included the most frequently mentioned
factors from the literature and formed the basis
for the questionnaire), creation of the
questionnaire, conducting the research, and
considering the results. The Delphi technique
was employed in the research phase. Delphi
research falls under qualitative research and is
used when it is exceptionally important to gather
the opinions of respondents. Given the
complexity of globalization, this technique was
chosen. The target group for this research
consisted of experts in the field of business who
have experience in project work.

A sample of 32 respondents, all of whom
expressed willingness to participate in both the
first and second rounds of research, was obtained
through a deliberate sampling of experts to
ensure better representativeness of the results. |
administered the questionnaire through Google
Forms. In the first round, respondents were
presented with a set of two questions. The first
question asked them to choose the most
influential factors from a list of 30. In the second,
they were encouraged to express their own
perspectives by adding factors not mentioned in
the first question.

The factors, derived from the literature,
included in the questionnaire are as follows:
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Flexibility [18],
Global economic development [8],

Growth in the number of multinational
corporations [8],

Temporary employment of workers [15],

Inequality between partner countries
[19],

The development of  modern
technologies [8],

Development of science [20],

Changes in society (crime, violence,
diseases) [8],

Development of ecological awareness in
society [20],

Virtual business [15],

Educational level of society [20],
Leader’s level of education [21],
Knowledge of the English language [22],
Knowledge of multiculturalism [22],
Knowledge of cost management [21],
Knowledge of risk management [21],
Lifestyles of project participants [22],
High competitiveness [15],

Knowledge of procurement management
[21],

Knowledge of stakeholders perspectives
[21],

Knowledge of communication
management [21],

Knowledge of human  resource
management [21],

Intolerance of diversity [18],
Entrepreneurial spirit of managers [20],
Motivation [15],

Human relations within the team [23],
Online communication [15],

Creativity [20],

Knowledge of time management [21],



e Knowledge of quality management [21].

The second questionnaire, utilized in the 2nd
round of Delphi research, consists of a single
item, i.e. a Likert scale, with which respondents
should rate the most frequently selected factors
from the 1st round (1- very low impact; 2- low
impact; 3- medium influence; 4- high impact; 5-
very high impact).

A. Results

Of the 30 factors of globalization obtained
from the literature, respondents reached a
consensus in the first round that 13 of them are
of greater importance: Motivation of team
members; Flexibility in business; Human
relations in the project team; Knowledge of cost
management; Knowledge of risk management;
Creativity; Leader’s level of education;
Knowledge of time management; The
development of modern technologies; Virtual
business;  Knowledge  of  management
communications; Knowledge of the English
language; Entrepreneurial spirit of the manager;
In the second round, respondents ranked the
factors as follows:

e Motivation of team members = 4.38;

o Development of modern

technology = 4.34;

e Knowledge of communication

management = 4.31;

e Human relations in the
team = 4.25;

project

e  Leader’s level of education = 4.19;

e  Flexibility in business = 4.16;

¢ Knowledge of risk management = 4.13;
e Knowledge of time management = 4.03;
¢ Knowledge of cost management = 4.00;
e English language = 3.81;

e  Manager’s entrepreneurial spirit = 3.81;
e Creativity = 3.59;

e  Virtual business = 3.41.

VIIl. DISSCUSION OF RESULTS

Based on the results of both rounds of
research, it can be concluded that there is a
consensus that motivation is the most influential
factor in project management. It can be assumed

that motivation is ranked as the top factor
because participants have noticed its significance
in its absence.

Specifically, motivation and enthusiasm have
declined with the advent of globalization. Major
reforms necessary for survival create pressure for
those involved in work. Additionally,
socioeconomic changes and the analysis of these
factors in the society they live in can impact their
motivation. Individuals from economically
prosperous countries view participation in work
as an opportunity to enjoy the fruits of their labor
in their daily lives. On the other hand, individuals
from economically weaker countries lack
motivation because their earnings only secure
basic necessities for survival [25].

The respondents in the sample live and work
in Serbia, which is not considered an
economically strong country. Therefore, it can be
inferred that the economic situation in our
society has influenced attitudes towards the
importance of motivation. Hence, it is crucial for
project managers to be aware of the context in
which team members work and live in order to
develop the best way to motivate them.

Furthermore, the development of modern
technology is ranked as highly significant. Its
importance in project management cannot be
denied. This information is vital because
guidelines for educational institutions that train
future project managers would include
modernizing work methods, introducing more
subjects that offer knowledge about
contemporary technologies, their application,
and contribution. Jeffrey Pfeffer wrote in his
book about how in a globalized society, we often
seek success in the wrong places. According to
him, these wrong places include technology, the
global market, and a focus on competition. By
wrong, he does not mean unimportant places, but
rather places that are less important than issues
related to human resources. According to him,
the use of the aforementioned, such as goal-
setting strategies, is much less important than
whether people can achieve the goal. Every
strategy should actually be focused on humanity
(1998).

Flexibility, as a factor, receives a high rating,
confirming that the modern world and work are
full of risks due to frequent changes, forcing all
work participants to become agile.

Due to global changes, the Agile
methodology was created, now utilized by the
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majority of project managers. The reasons
flexibility has become essential include the
absence of fixed schedules, constant material
resources, and the risk of high user
expectations [26].

VIIl. CONCLUSION

The goal of this research is to identify the
primary  aspects of globalization, an
interdisciplinary concept, that most significantly
impact project management. Ranking these
factors based on the literature can provide
valuable insights for further advancements in the
field of project management, considering that
globalization is an ongoing phenomenon with no
foreseeable end in sight.

Through the research, a consensus among
experts was achieved regarding the influence of
globalization factors on project management,
utilizing questionnaires and the Delphi
technique. It was determined that globalization,
due to its external influences, compels experts to
focus on their internal environment (motivation,
human relations, communication, flexibility), as
well as on the education of the person leading the
team and their alignment with the advancements
in modern technology. Motivation emerged as
the most influential factor. In the context of
management, it is crucial to remember that the
development of technologies, tools, and
methodologies will not vyield results if
individuals do not perceive value in achieving
defined objectives.

In light of these findings, the proposed
guidelines are as follows (Fig. 1):

¢ Management should prioritize
motivation and the satisfaction of team
members.

e Management should keep pace with
modern technology.

e Management should be adaptable and
agile.

e Management success hinges on
knowledge and managerial skills, rather
than solely on virtual environments.

e Management in a virtual environment
will be more effective if experts are
attuned to cultural and individual
differences, which call for distinct
motivating factors.
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Figure 1. The most influential factors of globalization

Considering the persisting and emerging
challenges such as pandemics, economic crises,
wars, and the rapid evolution of technology
without parallel developments in educational
systems, this approach to project management
should be applied across all spheres of
professional work and daily life. Globalization,
above all, represents a new philosophy of life.
Therefore, project managers should enhance
their  expertise in people management,
motivational techniques, modern technology,
and agile methodologies. Given the constant
evolution of these factors, readiness for
continuous learning is paramount for success in
modern society.
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Abstract—Approval of employee leaves and
providing planned time-offs are a regular part of
managing a team. Under certain circumstances,
even unplanned leaves are accepted depending
upon the organizational policies. However, the
situation becomes concerning when unexplained
or excessive absence of an employee becomes a
recurring issue, especially when the same group of
employees is consistently absent without valid
reasons. In this study, we explored some important
algorithms in machine learning to determine the
excessive absenteeism of an employee. We have
focused on a variety of features, such as reason for
absence, month of absence, day of the week,
transportation expense and distance from
residence to work. Thorough analysis of attributes
and preprocessing of data has helped to create a
predictive model that has been trained on multiple
classification models. The prediction results of all
the models trained were assessed using evaluation
criteria such as recall score, precision score and
F1-score. The XGBoost classifier outperformed
the other classifiers. Furthermore, explainable
artificial intelligence methods such as local
interpretable model agnostic explanations and
SHAP have been used to determine the cause
behind artificial intelligence predictions. The
current work managed to predict with an accuracy
of 83% and detect the features that have an impact
on the absenteeism of an employee.

Keywords - Absenteeism, machine learning,
XGBoost, SHAP, explainable Al

. INTRODUCTION

An organization needs a systematic business
plan and a skilled workforce to execute the plan
to sustain downfalls and future hindrances in
business. What is more important than skills is
enthusiasm to show up at the workplace regularly
and punctually. Frequent or excessive leaves
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taken without authorization and prior notice that
affect the organization’s culture, employee
productivity and morale are termed absenteeism.
Uninformed leaves put the employer in a difficult
situation. An employer would like to be ready
and ensure that there are always enough
employees in the workplace. Currently, in the
present economy, the consequences of
absenteeism are a serious problem, and
organizations must understand its causes. This
will have adverse impacts on different levels:
individual-level, team-level and organizational-
level performance. Absenteeism has a direct
relationship with lower productivity. In a very
simple equation, we can say that the person who
works less consistently is less productive.
Productivity has merged with the profitability
index of an organization. If employees have
commitment issues, they will be engaged less at
work, and their level of contribution will not be
recognized. Human resources are producers of
human capital. To make a healthy competition in
the market, firms must focus on employees”
happiness and progress components.

Reports suggest that unplanned absence
causes 29.3% productivity loss in India, 31.1% in
the US and 22.7% in Europe. High absenteeism
leads to loss of pay, degraded discipline, bad
work impressions, and altered work perception,
and coworkers are also affected, as it leads to
increased workload, undesired overtime and
peer-to-peer conflicts. The current work is based
on predictive analysis and proposes an
absenteeism  prediction system for an
organization that can help identify employees
with excessive and considerable absenteeism.

An important aspect of the project is the use
of [1-3] explainable Al as a tool to build a
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trustworthy prediction system. It comprises
approaches and strategies that enable people to
trust the outcomes and grasp the impact of
different algorithms. It is essential in establishing
accuracy, objectivity, clarity, and repercussions
for Al decision- making. By using XAl, one may
debug and comprehend the Al’s predictions,
which might improve the model’s overall
execution and prediction capabilities. To use Al
models for production purposes, it is essential to
build trust and confidence [4].

The current study not only focuses on the
identification of excessive absenteeism but also
highlights the various reasons that contribute to
absenteeism because the information derived is
of utmost importance for both the employer and
the employee. According to the cause of
excessive absenteeism, the organization can take
actions such as reduction of workload, flexibility
in service times and employee engagement
programs [5].

Since the data we have worked with in the
current project are related to human resources,
unbiased predictions are crucial. Insights from
explainable Al techniques, such as LIME and
SHAP, help to improve the company’s decision-
making process and establish trust in the
predictive model [5]. The content of this work is
presented as follows: Section Il concentrates on
the prior history of the present report. In Section
111, details of the data, preprocessing techniques
and methods employed are described. Section IV
presents a comprehensive analysis of the
obtained outcome, and Section V concludes the
current work.

Il.  RELATED WORK

According to the studies of [6], each year, the
nonattendance of employees at the workplace
costs firms billions of dollars in productivity
losses. Additionally, managing employees who
do not perform well takes much time for
businesses [7]. According to a Bureau of Labour
Statistical analysis, absences from work account
for almost 2.8 million lost workdays annually.
As per a survey by the Society of Human
Resource Management (SHRM), 52% of
responses specified that they had to grant Family
and Medical Leave Act requests that were
illegitimate owing to Labour Department
Regulation, which resulted in millions of dollars
in damages.

As per [8], disciplinary failure is a very
significant  characteristic for determining
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absenteeism. We know that incentives or
financial stability holds importance in the life of
an employee. The work of [9] shows that
unemployment is negatively correlated with
absenteeism, which means that when
unemployment is high, people tend to pay more
attention to their jobs and are concerned about
their security, which leads to lowered
absenteeism rates. Employees are not robots,
which implies that they ought to have a work-
life balance and deserve a breathable working
atmosphere and growth-oriented organizational
culture. It was addressed by [10] that
administrative guidelines and policies of an
organization impact the rate of absenteeism. The
work of [11] adds value to the current work for
XAl research to expand human-focused and
discipline exclusive XAl designs.

According to studies on absenteeism
behaviour, there are several variables that can
function as incentives, such as organizational
culture, organizational rules, size of the
organization, colleagues, medical and family
issues and many more. Regular smokers and
drinkers tend to fuel the rate of absenteeism to a
great extent. Studies related to this have found
that absenteeism is strongly correlated with
employee health status. Respiratory diseases are
one of the factors concerning employee
absenteeism.

Reference [12] found that the workplace’s
smoking control policy has an impact on
productivity and absenteeism. According to
their studies, present smokers frequently exhibit
absenteeism that is noticeably higher than that of
former smokers and non- smokers.

I1l. DATA AND METHODS

A. Dataset Description

In this study, a publicly available dataset [13]
with employee absenteeism information from
Kaggle was used. In Table I, the features are
described.

B. Data Preprocessing

This dataset comprises 740 records and 21
features consisting of both numerical and
categorical features. The target variable
“Absenteeism in hours” comprises numerical
values. The values have been categorized into a
binary class, where “Absenteeism in hours <=4~
means “Considerable absenteeism” (Group



hours = 1) and “Absenteeism in hours > 47
means “Excessive absenteeism” (Group hours =
2). Features, namely, “Distance from Residence
to Work” and “Age”, had outliers that were
treated. “Education” was reduced to two
categories, namely, “high school” and
“graduates”. Similarly, “sons”, “pets”, “age”
and “Distance from Residence to Work™ were
also categorized into bins according to the
features. On performing bivariate analysis on the
features, it was found that “Day of the week =
Monday”, “Sons <= 27, “Social drinkers”
“Distance from Residence to Work > 25
kilometers” and “Service time > 9” had high
absenteeism (Fig. 1).

TABLE I. ATTRIBUTES APPLIED FOR
PREDICTIVE ANALYSIS.

Attributes Description

ID Individual Identification

Absences attested by the
International Code of Diseases
(ICD)

Month of the year (Jan-Dec)

Reason for absence

Month of absence

Day of the week Monday to Friday

summer (1), autumn (2), winter
(3), spring (4)
Expense of employee on
Transportation

Seasons

Transportation
expense

Distance from
Residence to Work

Distance in kilometers

Service time Service time of employee
Age Age of an employee
Work load

Average/day Workload on an employee
Hit target Targets to achieve

Yes or No
high school (1), graduate (2),

Disciplinary failure

Education postgraduate (3), master and
doctor (4)

Son Number of children

Social Drinker Yes or No

Social Smoker Yes or No

Pet Number of pets

Height Height of an employee

Weight Weight of an employee

Body mass index Ratio of Height and Weight

Absenteeism in Absenteeism hours of
hours employee

100 4 Group Hours
[
2

count

2 3 4 5 6
Day of the week

Figure 1. Monday(2) has the highest excessive
absenteeism.

C. Explainable Al

In the last decade, advancements in the field
of Al and ML have allowed systems to achieve
superhuman performance [14]. The majority of
machine learning classifiers run as "black box"
models, making it difficult to understand how
the system makes a judgement. To lessen the
possibility of biased and inaccurate predictions,
XAl offers transparency in the control method
and enables humans to question Al judgements.
In explainable Al, LIME and SHAP are effective
techniques. LIME focuses on deriving
interpretable substitute models from individual
model predictions to aid in understanding. In
contrast, SHAP provides a single framework to
measure feature relevance in a model-
independent way, promoting both global and
local interpretability. Both methods must be
used to improve machine learning model
transparency and trust.

D. LIME

Machine learning predictions are interpreted
using the local interpretable model-agnostic
explanations (LIME) technique [15]. It
generates locally reliable models that roughly
depict the behavior of the complex model
around a specific data point. By providing
informative justifications for why a certain
prediction was made, LIME enhances model
transparency and aids in decision-making and
debugging. It checks the classifier’s local
fidelity.

E. SHAP

SHAP (SHapley Additive exPlanations) is a
powerful interpretability  framework for
machine learning models. It relies on game
theory and optimum Shapley values to
illuminate why a particular prediction deviates
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from the norm and which characteristic has a
major impact on the Al classifier’s prediction.
To understand why specific predictions were
produced, identify potential biases, and improve
model performance, one can use SHAP, which
quantifies the value of characteristics in a
model- independent manner. It is frequently
employed for model debugging, judging
fairness, and enhancing the openness and
transparency of Al systems.

IV.  RESULTS AND DISCUSSION

The present research was performed on
Jupyter Notebook, and XAl methods were
subsequently used to support the predictions.
The decision tree, random forest, and XGBoost
were used to develop the prediction model,
while LIME and SHAP were used to determine
the model”s key characteristics. Table 1l shows
the accuracy scores of the various trained
classifiers, out of which XGBoost has been
chosen for further discussion. A distributed,
scalable gradient-boosted decision tree (GBDT)
machine learning system is called extreme
gradient boosting (XGBoost). Parallel tree
boosting is a feature of the best machine learning
library for regression, classification, and ranking
problems. It creates a strong learner for speed
and efficiency. In the current work, XGBoost
has been trained to achieve maximum accuracy
by using its hyperparameters, such as
“max_depth”, which regulates the complexity of
individual trees and the maximum depth of each
decision tree in the ensemble; “learning_rate,”
which regulates the step size at each iteration
while aiming for the loss function”s minimum;
The number of decision trees (boosting rounds)
to be built in the ensemble is specified by the
parameters “n_estimators”; and “booster”,
which determines the type of boosting model to
use. Common options include “gbtree” (tree-
based models), “gblinear” (linear models), or
“dart” (Dropouts meet Multiple Additive
Regression  Trees), and “gamma”, a
regularization hyperparameter, regulates the
minimal loss function reduction necessary to
create a new partition on a leaf node. It is
possible to improve the outcomes and avoid
problems such as overfitting by modifying them
in accordance with the particular situation and
dataset.
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TABLE II. ACCURACY PERCENTAGE ACQUIRED BY

CLASSIFIER MODELS.

Model Accuracy
XGBoost 83%
Random Forest 82%
Decision Tree 83%
Gradient Boosting 72%
AdaBoost 71%

The performance metrics of the XGBoost
classifier are shown in Fig. 2. The ratio of
correct classifications to total classifications is
known as accuracy. In other words, it is the
outcome of the percentage of correctly classified
data.

TP+TN

Accur =
CCUTACY = T TN+ FP+FN

M

Precision is the ratio of how many of the data
classified as positive are actually positive.

TP
TP+TN *

Precision = 2
Recall measures the proportion of projected
positive datathat truly turn out to be positive.

TP

Recall = ——.
TP+FN

®)
The outcome of combining the "recall and

precision” variables in a calculation is the

F1 score.

precisionxrecall (4)

F1 —score =2 * — .
precision+recall

precision  recall fl-score  support

0 0.90 0.83 0.86 72

1 0.73 0.82 0.77 39

accuracy 0.83 111

nacro avg .81 0.83 0.82 111

weighted avg 0.84 0.83 0.83 111
[[66 12]
[732]]

Accuracy of the model on Testing Sample Data: .83
Figure 2. Performance metrics of XGBoost.




To back the relevancy of the model accuracy,
XAl was deployed. The report ahead comprises
multiple plots of LIME and SHAP that analyze
the features and highlight the key factors
contributing to the excessive absenteeism of
an employee.

In Fig. 3, a feature importance plot is
displayed that focuses on the attributes that have

o [ <>
Son_upto Two sons - 40,
Work load Average/day - +0.12
Transportation expense - +0.11
Weight . +0.09
Month of absence . +0.06
Hit targetl +0.04
Distance from Residence to Wu'k_larl +0.03

Sum of 16 other features _ 19

00 02 04 06 08 10

meanl|SHAP value|)

Figure 3. Heatmap of the features and their effect
on instances using SHAP values.
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Figure 4. Graphical Representation of the important
features using SHAP values.

1

5l —s-~+-«-1-1-97+#ff+f-'

SHAP value

Figure 5.  Summary plot of important features using
SHAP values.

utmost importance in the predictive analysis.
“Reason for Absence”, which includes multiple
medical reasons, and “Son_up to Two sons”,
which includes the number of children of an
employee, average workload and transportation
expense, add the highest value to the target
variable.

In Fig. 4, the SHAP heat map is plotted,
which provides a visual representation of how
each feature contributes to the model’s output for
a set of data points. The color-coded
representation of the feature’s impact on the
prediction of a specific data point represented by
f(x) shows its strength and direction. Here, red
indicates a positive impact that increases f(x), and
blue indicates a negative impact that reduces f(x).
The heat map helps identify the features that have
the most significant influence on predictions
across different data points.

Fig. 5 demonstrates a summary plot that
provides comprehensive and simplified insight
into the features that are involved in the
prediction of absenteeism. The different features
are visualized in decreasing order of their
importance in the prediction.

The SHAP dependency plots help visualize
the relationship between specific features. The
most important features from Fig. 3 have been
analysed using the dependency plots in Figs. 6
and 7. From Fig. 6, we can deduce that “Work
load Average/day” valued in the range 230 to
270 has high SHAP values that positively impact
our target.

In the form of graphs and other visual
representations, LIME offers a set of local
explanations based on altered data samples that
explain how an instance’s characteristics affect
the prediction. In Fig. 8 and Fig. 9, the LIME for
2 instances are described. In these figures, the
features and their corresponding values are
presented. On the left, the prediction
probabilities of the two classes of absenteeism
are shown. If the instance has a higher
probability (close to 1.0) for “Excessive”, then
the employee has Excessive Absenteeism. In
Fig. 8, the instance has “Excessive = 0.93”. The
Fig. 9 shows LIME for “Considerable”
absenteeism with a probability of 0.68.

In Figs. 10 and 11, two force plots are
presented for 2 individual instances, which
represent the contribution of each feature to the
prediction model. The length of the bar of a
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Figure 6. Dependency plot for ‘Work load
average/day’.
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Figure 7. Dependency plot for
“Transportation expense’.

feature represents its impact on the prediction
for that particular instance. These values can
vary depending upon the instance. In these
figures, the features with utmost importance in
the predictive analysis are shown for the 161%
and 44th instances. A SHAP waterfall chart or
plot is a visualization that offersa detailed
breakdown of how specific feature values affect
the difference between a model’s output and its
expected output (baseline prediction). It helps in
understanding the decomposition of a prediction
into the effects of different features. Fig. 12
shows f(x), which represents the final prediction
made by the model for a particular data point,
taking into account the contributions of
individual features, whereas E[f(x)] is the
model”s expected prediction for a dataset. It
marks the beginning of the waterfall chart. It
shows the model”s average prediction on the
supposition that there are no particular feature
impacts. The feature “Reason for absence” has a
negative impact, whereas “Work load
Average/day” has a positive impact. To
highlight the role of each feature in the process,
this visual shows how the model”’s forecast for a
given data point evolves from the baseline value
to the final prediction.

68

Figure 8.
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Figure 10. Force plot for the 44" instance.
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Figure 11. Force plot for the 161% instance.
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Figure 12. Waterfall plot for the 78" instance.

The current research work focused on
thoroughly analyzing various employee-related
features with the aim of predicting excessive
absenteeism among employees in an
organization. The univariate and bivariate
analysis provided valuable insights that fueled
the overall predictive analysis. After model
training and tuning of the hyperparameters of the
machine learning models, the XGBoost
classifier was chosen based on the results of



multiple evaluation metrics, such as precision,
recall, accuracy score and F1-score. SHAP was
used to concentrate exclusively on the
significance of feature detection. After the
dataset was trained, SHAP conducted a thorough
study of the features and their influence in the
prediction model. The results of SHAP were that
“Reason for absence” that included medical
reasons, “Transportation expenses”, “No. of
children” and “Work load Average/day” play a
vital role in the current work. They are the most
significant attributes that drive the prediction of
Excessive Absenteeism. To report how the
features affected the exploration, LIME was also
used. The significance of the features in the
prediction model was clarified using data that
were extracted from various contexts.

V. CONCLUSION

Employee absenteeism can have adverse
effects on work execution, work culture, work
environment, employee productivity and the
overall business of an organization because
absenteeism causes unwanted heightening of
employer liability, stress among peers, and loss
of time and energy. Our study on employee
absenteeism addresses this issue, and the
findings are that excessive absenteeism is
caused by the following major factors:

o Medical issues as highlighted by “Reason
for absence”, which include illnesses of
the circulatory, respiratory, digestive,
skin and subcutaneous tissues, as well as
neoplasms and ailments of the blood and
hemoglobin- forming organs.

e Average Work load per day as indicated
by “Work load Average/day”.

e Expenditure on transportation as
specified by “Transportation expenses”.

Handling absenteeism becomes vital for the
sustainability of an organization. It can be
reduced by knowing through polls and surveys
about how an employee feels about his or her
coworkers, job duties, and organization. A
flexible work schedule should be implemented
so that employees can be highly connected to the
organization. Additionally, it aids individuals in
maintaining a balance between their personal and
professional lives. Organizations should assign a
complaint-addressing team to uphold office
discipline and manage delicate circumstances
such as harassment or bullying. Grievance
management of employees is also a focused area

in this juncture for lowering absenteeism. The
current study addressed important attributes
related to employee absenteeism. However, there
can be multiple other features that could help
optimize the performance of the chosen
XGBoost classifier or might introduce better
classification models. The study also
concentrated on a thorough examination of the
features, using SHAP and LIME to describe the
characteristics and significance. Additional
parameters, such as relationships with peer

members, training and development
opportunities, employee participation in
management, leadership, and motivational

factors, may be included in future studies, and
they may undertake additional studies utilizing a
variety of explainable Al frameworks.
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Abstract—Total Factor Productivity (TFP) is a
key indicator of the economic growth and
progress of any country, which provides every
society with the opportunity to raise living
standards and social well-being. The purpose of
this article is to research the factors influencing
the TFP of the Republic of Serbia (RS) in the
period from 2006 to 2019. Using the Generalized
Method of Moments (GMM) it was found that
gross investments and trade openness have a
statistically significant positive impact on TFP,
research and development (R&D) expenditures
have a statistically insignificant impact, while the
impact of the labor force participation rate is
negative and statistically significant, indicating a
distinct work intensity of the domestic economy.
The economy of Serbia is largely based on low
technological and high resource and labor-
intensive investments. Therefore, further R&D
investments in production projects should be
encouraged, but also investing in education,
training processes and the scientific-research base
for productivity growth in order to ensure the
sustainability of the domestic economy in terms of
labor force. The economy of Serbia relies on an
insufficiently — qualified workforce and s
dependent on international economic flows. Thus,
it is also necessary to encourage the development
of appropriate innovative, R&D and education
policies with the aim of increasing the country's
international competitiveness and its further
sustainable growth.

Keywords — Total Factor Productivity (TFP),

research and development (R&D) expenditures,
innovations, economic growth, labour force
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. INTRODUCTION

In 1950, the famous American economist
Robert Solow developed a simple model of
economic growth with the purpose of describing
the long-term development of the economy,
deliberately ignoring some less important
macroeconomic aspects such as short-term
fluctuations in economic cycles, employment
rates and savings. His epochal article A
contribution to the Theory of economic growth
from 1956 is still wvery influential today,
providing a number of useful insights into the
dynamics of economic growth [1,2]. Solow's
dynamic growth model is an exogenous model
of economic growth that tracks changes in the
level of economic output over time conditioned
by changes in the rate of population growth, the
rate of savings, and the rate of technological
progress. This model was the first neoclassical
model that still today represents the basis of the
modern theory of economic growth. As a short
abstract of the functioning of a complex
economy, Solow's model shaped the approach
not only to the issues of economic growth, but
also to the entire contemporary macroeconomic
science [3]. This model is based on the Cobb-
Douglas production function that relates
production to used inputs, indicating that capital
accumulation cannot be a source of constant
growth. Unlike it, it is rather a technological
progress as a root of sustainable economic
growth [4].

This model is also related to the concept of
the Solow residual as a reflection of the growth
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of the engaged production factors’ total
productivity. In his next seminal article,
Solow [5] defined Total Factor Productivity
(TFP) as the efficiency with which companies
transform production factors into outputs,
considering it the basic source of generating
economic growth [6]. In this sense, TFP is
considered a key indicator of the growth and
economic progress of each country. TFP growth
provides every society with the opportunity to
raise living standards and social well-being [7].
The Solow residual is measured as the excess of
the output growth rate over the growth resulting
from the contribution of labor and capital.
Robert Solow received the Nobel Prize for
Economics in 1987 for his Theory of economic
growth, paving the way for new generations to
understand the impact of technology on
productivity-led growth. The analysis of the
factors that contribute to productivity growth is
exactly the intellectual framework on which this
article is based.

The aim of this article is to examine and
review the contributing factors of the Total
Factor Productivity of the Serbian economy in
the period from 2006 to 2019. The next section
is devoted to a review of the relevant literature
sources on the main factors of productivity at
the macroeconomic level. The third section of
the article describes the data, their sources and
the research methodology used, shedding light
on the obtained results and their discussion. The
last section concludes the paper, giving useful
recommendations to policy makers in terms of
fostering research and development (R&D) and
innovation policies.

Il. LITERATURE OVERVIEW

A large body of literature is devoted to the
analysis of Total Factor Productivity as a
mainstream  concept ~ for  investigating
sustainable economic development. Numerous
empirical studies particularly emphasize the
relation among R&D expenditures, human
capital and productivity increasing. Ulku [8]
applied the Pooled OLS model, the Fixed
Effects (FE) model and the Arellano-Bond
GMM technique, on the example of 20 OECD
countries and 10 non-OECD countries, in the
period from 1981 to 1997. She found a positive
effect of R&D activities on economic growth in
OECD countries with large markets. However,
the author concludes that innovations do not
lead to permanent economic growth because
there is no evidence of constant returns to them.
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Aydin et al. [9] applied the Pooled Mean Group
approach to a sample of 29 OECD countries in
the time frame from 1993 to 2014, founding a
positive  significant long-term  relationship
between TFP and ICT capital services, as well
as a short-term relationship between TFP and
ICT capital services, on one, and TFP and R&D
expenditure on other hand. This research shows
the great importance of investing in R&D
activities for developing countries with the aim
of catching up with developed ones, as well as
of achieving long-term sustainable and
competitive economic growth.

Erken et al. [10] analyze 20 OECD countries
from 1969 to 2010. The authors introduce four
different R&D capital approach models for
estimating TFP from which a fifth one (so
called joint) model is generated using the
Superior Dynamic Panel DOLS technique. They
conclude that entrepreneurship has a statistically
significant effect on TFP growth. Saleem et al.
[11] investigate the drivers of economic growth
and Total Factor Productivity in Pakistan from
1972 to 2016. Using the FE estimator, the Two-
Stage Least Squared (2SLS) method, and the
ARDL cointegration approach, the authors find
that innovations significantly contribute to
economic growth and production levels, as well
as that they are in a long-term cointegrating
relationship with TFP and economic growth.

Hammar and Belarbi [12] conduct a Panel
Smooth Threshold regression on a group of 36
countries, in the period from 2002 to 2014,
examining nonlinear relationships among R&D
expenditures, innovations, productivity and
exports of high-tech products. They suggest that
there is a threshold effect within the relationship
among R&D expenditures, innovations and
productivity, pointing also to the importance of
prioritizing economic policy objectives in favor
of innovations. Some other studies also show
that the relationship among R&D expenditures,
human resources and TFP is nonlinear. On a
sample of considered European regions, Kijek
and Kijek [13] found that after reaching the
threshold, additional R&D investments become
unproductive. Also, overinvesting in human
capital can have the same effects. Mannasoo et
al. [14] indicate the existence of a critical
minimum start-up level of R&D expenditures
and human capital investments in overcoming
the productivity gap among European regions of
different levels of development. Based on the
results of their research, they assume that
underdeveloped institutions can influence the



incomplete realization of R&D and human
capital positive effects on TFP in the emerging
EU-13 regions.

Fedyunina and Radosevic [15] test the
validity of the Crépon, Duguet and Mairesse
(CDM) model on a sample of emerging
economies from Central and Eastern Europe,
former Soviet republics and Turkey. They prove
that the CDM model does not capture the
specific characteristics of productivity in these
countries' economies and offer an alternative
productivity model driven by investment and
production possibilities. Finally, Madzar [16],
investigating the state of the art of innovative
activities in Serbia in the period from 2004 to
2020 and using linear regression, the Vector
Autoregressive (VAR) model and the Granger
causality test, concludes that the number of
registered patents does not contribute, while
R&D expenditures contribute positively and
significantly to the growth of Serbia's GDP. The
author also concludes that scientific and
research work in Serbia is not efficient enough
because it draws funds from the GDP, but does
not produce the expected results, especially not
from the aspect of introduced innovations.

I1l. DATA, METHODOLOGY AND DISCUSSION
OF RESULTS

A. Used Data and Considered Variables

The purpose of this article is to examine the
influence of certain important factors on the
TFP trend in Serbia in the period from 2006 to
2019 for which there are available data. This
time frame was chosen for analysis primarily
since the total number of registered patents in
the observed countries began to be monitored in
detail only from 2006, as well as there was data
available for the observed variables only until
2019. The data are derived from the World
Development Indicators database, which
ensures their full comparability. The only
exception was the data on TFP that were taken
from the Penn World Tables (PWT) database.
PWT defines Total Factor Productivity as a
portion of output that is not explained by
engaged inputs in the production process [17].
This indicator measures production efficiency
and can be viewed as the ratio of output and the
moving geometric mean of the rate of utilization
and augmentation of production inputs [18].
TFP is one of the classical Solow model
components that identified technological

progress, that is, improvements in TFP as a key
factor of long-term economic growth [19].

TABLE I. DESCRIPTION OF THE VARIABLES USED.
Variable Variable Description | Source of Data
TFP measured at
Total Factor constant national Penn World
Productivity prices (2017=1), Tables
annual data
Research and R&D expenditure as a World
development Development
] % of GDP annually h
expenditure Indicators
Gross _flxed GFC formation as a % World
capital Development
- of GDP annually .
formation Indicators
Labor force World
Labor force participation rate in Development
%, annual data Indicators
Trade Trade value as a % of World
Development
openness GDP annually -
Indicators
Total numb_er of_ World
registered residential
Total patents L Development
and nonresidential Indicators
patents annually

Table | provides a short description of the
variables used in the model and their data
sources.

While the level of labor force participation
rate was mostly stagnant, in the observed period
from 2006 to 2019, there was an increase in the
share of R&D expenditures in GDP by 0.45%,
an increase in the share of GFC formation in
GDP by 1%, as well as a growth of the
country’s trade openness by as much as 35%.
Also in this period, TFP itself remained quite
stable, increasing only by 0.02 percentage
points, while total residential and nonresidential
patents showed a gradual worrying decline of
even 528 registered units (a decrease
of 74.89%), indicating all the weaknesses of the
domestic innovation policy. However, since the
indicators of R&D expenditure and total patents
had a high value of negative and statistically
significant Pearson correlation (r = —0.9028),
from these two indicators, in the rest of the
article the authors decided to analyze only the
impact of R&D expenditures on TFP.

It is is also interesting to emphasize that a
brief insight in the comparative data on the
number of registered patents in some countries
of the Western Balkan region indicates that
innovations, with the exception of Romania,
showed a similar trend (see Fig. 1).
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Figure 1. Comparative overview of innovation policy
in the countries of the region [20]

Namely, in the observed period, in Serbia,
Bulgaria and Croatia, the total registered patents
experienced a tendency of gradual decline, with
the exception of Romania where their average
number fluctuated at a much higher level.

In addition, the average amount of registered
patents in Romania was about 1093 patents, in
Serbia 311, in Croatia 264, while for Bulgaria
this figure amounted to only 253 in the observed
period. In Serbia, in the given period, the
number of patents dropped from 705 in 2006 to
177 in 2019, representing a drop of as much as
74.89% and pointing out the weaknesses of the
domestic innovation policy

B. Research Methodology

The article first approached to correlation
analysis with the aim of reducing the risk of
multicollinearity and increasing the
trustworthiness of the results. Multicollinearity
occurs in case of high and significant mutual
correlation between explanatory variables in
multiple linear regression frameworks.

TABLE 1. CORRELATION ANALYSIS RESULTS.
Corr.
and TFP R&D GFC Labor | Trade
Prob.
TEP 1

0.5995*
R&D | g0141) 1

0.2248 | -0.2040
GFC | (0.4026) | (0.4486) 1

0.8501" | -0.2121 | 0.1882
Labor | 0'0000) | (0.4320) | (0.4852) 1

00249 | 0.6094" | -0.2159 | 0.4361
Trade | o'9972) | (00122) | (0.4220) | (0.0913) 1
Note: "denotes significance at the level of 5%.
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The presence of multicollinearity increases
the standard errors of regression parameter
estimates, which in turn changes the results of
the analysis making them biased and unstable
[21]. Table Il shows the results of the conducted
correlation analysis.

Since the values of the calculated correlation
coefficients r between observed explanatory
variables were less than the adopted threshold of
0.8, the absence of multicollinearity among the
independent variables was determined. In the
next step of the research, all variables were
transformed using the natural logarithm with the
aim of stabilizing and normalizing the data.

The article further approached to the
application of the Generalized Method of
Moments (GMM) with the aim of evaluating the
influence of the observed factors on the TFP
trend in Serbia. Otherwise, Arellano and Bover
[22] and Blundell and Bond [23] proposed the
GMM estimator for dynamic panel data models
in their seminal articles. When it comes to the
individually observed time series as in this case,
this method uses intuition and moment
conditions, i.e. instrumental variables in the
analysis of a wide range of contemporary
econometric problems [24]. GMM combines
analyzed economic data with information about
population moment conditions based on which
it estimates unknown regression parameters of
interest [25]. In addition, this estimator takes
into account the problems of heterogeneity,
simultaneity and endogeneity of the explanatory
variables [26]. The empirical specification of
the considered model can be represented by the
following equation [27]:

TFP;; = C + B1R&D; + B,GFC; ¢ +
BsLabour;, + B,Trade;, + yu; + &’ (1)
where C is a constant term, y; is an individually
specific error component, while ¢, is its
idiosyncratic term. Table Il provides an
overview of the results of the applied GMM
estimators. For the purposes of this analysis and
its subsequent calculations, the econometric
program EViews was used.

C. Results and Discussions

The adjusted coefficient of determination of
the proposed model was 0.7093, suggesting that
the model explained 70.93% of the variation in
the dependent variable TFP.



TABLE I11. RESULTS OF THE APPLIED GMM
TECHNIQUE.
Variable Coeff. Stand. T-stat. Prob.
error
C 3.8725" | 0.5024 | 7.7076 | 0.0000
Ln(R&D) 0.0514 0.0455 1.1282 | 0.2884
Ln(GFC) 0.1728" 0.0587 2.9448 | 0.0164
Ln(Labor) -1.3620" | 0.1710 | -7.9634 | 0.0000
Ln(Trade) 0.2291" 0.0544 | 4.2142 | 0.0023
R-squared 0.7987
g‘ﬂ:fetgd R- 0.7093
o S

Note: “denotes significance at the level of 5%; robust
standard errors.

In addition, the Sargan's J-statistic test value
amounted to 1.2704, with an observed
probability of 0.2596, indicating that there were
no over identified restrictions and that the
instrumental variables were well defined. Ex
post tests also indicated the normality of the
distribution of the residuals (Jarque-
Bera = 0.0326, prob. = 0.9839 > 0.05), as well
as the absence of serial correlation, as all
observed probability values of the Q-statistic of
the autocorrelation coefficients were
significantly higher than 0.05.

While gross investment, labor participation
rate and trade openness showed a statistically
significant impact on TFP, the observed impact
of R&D allocations was not statistically
significant. At the same time, an increase in
R&D expenditures by 1% affects TFP growth
by 0.0514, an increase in the gross investments
share in GDP by 1% affects TFP growth by
0.1728, an increase in the labor force
participation rate by 1% reduces TFP of the
Serbian economy by 1.362, while an increase in
trade openness by 1% increases the TFP itself
by 0.2291. These results are very indicative
since, contrary to all expectations, they show
that labor force growth reduces TFP, as well as
that this occurs as a result of the exceptional
labor intensity of the domestic economy, which

is based on labor-intensive jobs and
investments. The economy of Serbia is labor-
intensive and inefficient and is characterized by
declining returns to scale. At the same time,
labor- and resource-intensive products have a
dominant role in the structure of domestic
production, indicating an extremely low level of
production specialization [28].

All this points to the need for a serious
reform of the educational policy and training
system, as well as for undertaking more
systematic and comprehensive investments not
only in the technological base, but also in
human resources as one of the key drivers of the
growth of every country. For the effective
implementation of R&D activities, investments
in increasing the number of employees in the
fields of science and technology, as well as in
the development of their knowledge and skills
are especially necessary. In particular, it should
be borne in mind that in Serbia in 2021, the
share of the number of employees in R&D
sector amounted to 1.05% of the total number of
employees. At the same time, researchers
accounted for 70.74% of the total number of
employees in research and development
sector [29].

It also follows from the analysis that further
investments should be made in productive and
developmental R&D projects and activities that
would improve the research and development
base and ensure the sustainability of the
domestic economy from the aspect of labor
factor. In the observed period, the share of state
and local government spending for research and
development activities in the total R&D
expenditures had no major fluctuations and at
the end of 2021, it amounted to 26.60%. On the
other hand, there is a noticeable increase in the
share of private and public R&D investments in
total R&D expenditures from 25% in 2012 to
45.20% in 2021. The share of foreign
investment for R&D in total R&D expenditures
is characterized by significant oscillations, with
the lowest share being 7.80% in 2013, and the
highest 21.60% in 2018. In 2021, 15.90% of
total R&D expenditures were financed by
foreign investments [29].

IV. CONCLUSION

This article is devoted to the analysis of the
impact of some important factors on Total
Factor Productivity in Serbia in the period from
2006 to 2019. It is well known that there is a
relation among R&D expenditures, human
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capital development and productivity growth,
but also that R&D efforts contribute to cost-
effective production and the growth of quality
of existing products and services. In addition,
intensive R&D activities lead to the creation of
inventions and innovations, which in turn also
raise productivity. On the other hand, the
possibilities of realizing R&D activities, as well
as inventions and innovations in the national
economy depend on the level of human capital
development itself. For this reason, the increase
in research and development expenditures must
be simultaneously accompanied by the growth
of investments in human capital.

In the article, using the GMM technique, it
was determined that gross investments, labor
participation rate and trade openness showed a
statistically significant impact on Serbia's TFP,
while the observed impact of R&D allocations
was not statistically significant. At the same
time, an increase in R&D expenditures by 1%
affects TFP growth by 0.0514, an increase in the
gross investments share in GDP by 1% affects
TFP growth by 0.1728, an increase in the labor
force participation rate by 1% reduces TFP of
the Serbian economy by 1.362, while an
increase in trade openness by 1% increases the
TFP itself by 0.2291. These results are very
indicative since, contrary to all expectations,
they first of all indicate that labor force growth
reduces TFP, as well as that this situation occurs
as a result of the exceptional work intensity of
the domestic economy, which is based on labor-
intensive jobs and investments. The economy of
Serbia is labor-intensive, technologically
inefficient and is characterized by declining
returns to scale, with the pronounced dominance
of labor- and resource-intensive products in the
structure of domestic production. All this
indicates the absence of  production
specialization, as well as the insufficient and
suppressed role of R&D activities in driving
TFP in Serbia.

The article also noted the weaknesses of the
domestic  innovation  policy  framework
expressed by the constant decline in the total
number of registered patents, while allocations
for science, research and technological
development are not nearly enough, moving on
average below 0.5% of GDP. This share of
expenditures  for science, research and
technological development shows that Serbia is
significantly lagging behind EU members, as
well as some countries from the region (like
Slovenia and Croatia). In addition, the lack of
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appropriate  management mechanisms and
coordination of bodies responsible for
innovation policy lead to the fact that R&D
results do not find their way to a competitive
products or services. Moreover, even the largest
number of scientific and research organizations
in Serbia do not have a strategic approach in
managing research and directing it towards
specific innovations.

All of the above points to the need for a
serious reform of the educational and research
policy and the training system of employees
with the aim of upgrading and developing their
ICTs and other skills. There is also a need for
undertaking more systematic and
comprehensive investments not only in the
technological base, but also in human resources
as one of the key drivers of each country’s
growth. Since the investments of domestic
companies in fixed assets, including the
manufacturing and IT sectors, lead to an
increase in the number of employees in these
sectors, there is a clear need for investment in
the workforce with the aim of further
encouraging the development of the domestic
economy. It also follows from the analysis that
Serbia should further invest in productive and
developmental R&D projects and activities and
direct them towards competitive products and
markets with the aim of improving the national
research and development base and ensuring the
sustainability of the domestic economy from the
aspect of labor factor. Finally, the economy of
Serbia is also dependent on international
economic flows, based on which we can
conclude that it is necessary to encourage
further development of all aspects of innovative,
educational and R&D activities with the aim of
increasing  the  country's international
competitiveness and its further sustainable
growth.
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Abstract—The relationship between ICT and
economic growth is one of the central topics in the
literature. Understanding how technology, as one
of the key determinants of economic growth,
affects growth and its dynamics is of significance
for both developed and developing countries.
However, this relationship is not static in nature;
but it exhibits a dynamic structure depending on
various factors. In this sense, deploying a causality
analysis, this study aims to analyze the impact of
ICT on economic growth in MINT countries over
the period 2003-2022. Our findings show that, on
the panel level, there is a one-way causality from
ICT to economic growth. On the country basis,
however, our results show that there is no causality
between ICT and economic growth in Mexico and
Indonesia while there is a unilateral causality from
ICT to economic growth in Nigeria and Turkiye.
These findings indicate to academics and
policymakers that technology should be
considered a significant factor in the design of
growth models and policies.

Keywords — ICT, economic growth, MINT
countries

. INTRODUCTION

Economic growth and the factors influencing
it have long been at the forefront of significant
discussions among economists. The importance
of economic growth is emphasized not only for
its role in generating resources for countries but
also as a fundamental factor contributing to their
development and socioeconomic advancements.

Previously, technology was assumed to be an
exogenous variable in determining economic
growth [1,2]. However, especially since the
1980s, the technology factor began to be treated

ISBN: 978-86-82602-02-6

as an endogenous variable in growth equations
[34]. In this context, Information and
Communication Technologies (ICT) have been
employed in the growth literature as one of the
most critical factors determining economic
growth.

It is argued that the impact of ICT on
economic growth occurs through facilitating new
production processes and products [5],
increasing  investments  [6],  enhancing
productivity [7], and lowering transaction costs
and creating processes that firms and countries
can take better decisions [8]. However, not only
the adaptation of ICT but also how it is utilized
plays a decisive role in its impact on economic
growth. Indeed, the way in which ICT is used can
also influence productivity, thereby affecting the
level of economic growth [9].

Some studies in literature have empirically
found a positive effect of ICT on economic
growth [10-12]. On the other hand, there are also
studies that have not concluded this relationship
but serve to guide future research [13]. These
variations in the findings can be attributed to the
period under investigation, differences in the
levels of development of the countries, and
unobservable factors unique to each country.
Studies in the literature generally apply methods
aimed at measuring the magnitude of the impact
of ICT on economic growth. However, the causal
relationship and directionality between these two
variables often appear to be overlooked.

This situation in the literature has provided
motivation for this study and encouraged an
examination of the causal relationship between
ICT and economic growth in MINT countries
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during the 2003-2022 period. Thus, we aim to
contribute to the dynamic literature addressing
the relationship between ICT and economic
growth. Panel level causality analysis implies
that there is a one-way causality from ICT to
economic growth and not vice versa, providing a
basis for inference that changes in ICT explain
changes in economic growth. Additionally, we
may also reach some causal conclusions on each
country basis that there is no causality between
ICT and economic growth in Mexico and
Indonesia while there is one-way causality from
ICT to economic growth in Nigeria and Turkiye.

Within the MINT country group, the
causation of economic growth by ICT in Nigeria
and Turkey highlights the significance of
technology in achieving high growth rates in
these countries. In this light, policy makers
should consider this factor in their growth
models.

Il. A LITERATURE REVIEW

As mentioned in the previous section, the
relationship between ICT and economic growth
has been a topic of discussion in the literature for
a long time. To make the picture of nexus
between ICT and economic growth clearer,
various authors have employed different
methods and approaches. For instance, deploying
a panel data analysis for 29 countries in the
1990s, Ref. [10] analyze the nexus between ICT
and economic growth. The authors highlight the
positive correlation between ICT and economic
growth. In a similar vein, [12] aims to explore the
three-way relationship  between financial
development, ICT, and economic growth for 72
countries over the period 2000-2015. Their
findings show that ICT positively contributes to
economic growth in high-income countries,
whereas the nexus among them is relatively
ambiguous in middle- and low-income countries.

Considering 34 OECD countries and
deploying panel vector autoregression (P-VAR)
method in analyzing the interrelationships
between ICT, economic growth, and R&D;
Ref. [14] stated that there is a bilateral causality
between economic growth and ICT diffusion. In
a similar vein, [15] analyzed the causal nexus
between ICT and real GDP per capita in G-20
countries over the period 2001-2012 by
performing panel vector error correction models
(P-VECM). The authors concluded that there is a
long-term causal relationship between ICT and
economic growth.
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On the other side of the coin, investigating
the ICT investment and economic growth nexus
for 43 countries for the period 1985-1999, [13]
found no correlation between ICT investment
and economic growth. Similarly, employing an
autoregressive distributed lag (ARDL) bounds
test approach, [16] analyzed the nexus between
ICT, energy consumption, and economic growth
in Japan for the period 1980-2010 and found that
ICT does not necessarily lead to higher economic
growth.

The level of countries’ development appears
to be the most significant factor in the variations
in the relationship between ICT and economic
growth. From this perspective, the use and
benefits of ICT differ among countries at
different stages of development, which naturally
impacts their economic growth. Ref. [17]
examined the impact of ICT on economic growth
across a total of 59 countries with varied levels
of development, and the author observed that
developed countries obtain greater benefits from
ICT compared to developing countries. From a
similar  perspective, [18] analyzed the
relationship between ICT investment and
economic growth in a panel sample of 62
countries and found a positive impact of ICT
investment on economic growth in high-income
countries while the author proposed that there is
no statistically significant impact of ICT
investment on economic growth in lower-income
countries.

It is observed that the causal relationship
between economic growth and ICT has been
addressed by very limited studies in the
literature. In this regard, a more detailed
investigation of the causal link between these
two variables will contribute to the literature. In
the following sections, we will explore this
causal relationship using the example of the
MINT country groups.

I1l. DATA AND METHOD

In this study, we aim to analyze the impact of
ICT on economic growth in MINT countries over
the period 2003-2022 by deploying a causality
analysis. The economic growth (GRW) is
represented by GDP per capita based on constant
2015 US$ from World Bank [19]. On the other
hand, ICT is proxied by ICT development index
of UNCTADSTAT [20].

The study sample consists of MINT (Mexico,
Indonesia, Nigeria, and Turkiye) economies and



study duration is specified as 2003-2022 taking
notice of the related data presence.

The descriptive characteristics of real GDP
per capita and ICT index are shown in Table I,
and they indicate that mean of real GDP and ICT
index are respectively 6168.050 and 35.47661.
However, both real GDP per capita and ICT
index display significant variations during the
study period.

cross-sectional dependence is tested with three
LM tests and null hypothesis of cross-section
independence is rejected because probability
values of two LM tests are uncovered to be less
than 0.05 and in turn being of cross-section
dependence between GRW and ICT is unveiled.
On the other hand, the null hypothesis of
homogeneity is rejected because probability
values of delta tilde tests are uncovered to be less
than 0.01 and the being of heterogeneity is
concluded. Therefore, the being of heterogeneity
and cross-section dependence is unveiled for two
variables under consideration.

TABLE I. SUMMARY STATISTIC OF ECONOMIC
GROWTH AND ICT.
ICT GRW

Mean 35.47661 6168.050
Median 36.23327 5320.219
Maximum 58.58639 13990.75
Minimum 6.118579 1769.883
Std. Dev. 14.19818 3696.373
Skewness -0.348753 0.236515
Kurtosis 1.952316 1.505585

The reciprocal interplay between ICT and
economic growth is tested with
Emirmahmutoglu and Kose [21] causality test
owing to the availability of heterogeneity and
cross-sectional among EU members under
consideration. The causality test performs the
causality for each cross-section through the
bootstrap approach to Fisher statistic. The
optimal lag length (p;) and integration levels of
the series (dpqey,) are specified before
conducting the causality test. The error terms for
each cross-section are subsequently derived from
the following regression:

Pitdmax;

ICTyy = aye + X5, BijICT;;_;

Pitdmax; > )

+X0, YijGRW;—j + €5

Pitdmax;
GRWip = aye + X, ByyGRW,_; ©

pitd :
Zj;1 Ty ICT e + &

The null hypothesis of the causality test is
non-existence of causality between ICT and
economic growth.

IV. RESULTS AND DISCUSSION

In the results and discussion section,
properties of cross-section and heterogeneity of
GRW and ICT are first investigated via
econometric tests of LM, LMggj, and LM CD and
delta tilde tests and the consequences of these
tests are presented in Table Il. The being of

TABLE Il RESULTS OF CROSS SECTION DEPENDENCE
AND HETEROGENEITY TEST.
Test

Test Statistic Prob.

LM 13.81 0.0318

LM adj 5.001 0.0000

LM CD -0.5509 0.5817
Baaj. 5.779 0.000

A 5.328 0.000

The stationarity of GRW and ICT is tested via
CIPS unit root test by Pesaran [22] owing to
being of cross-section dependence between
GRW and ICT and the results of the unit root
analysis are exhibited in Table I1l. The unit root
test uncovers that GRW and ICT are integrated
of one.

TABLE Il RESULTS OF CIPS UNIT ROOT TEST.
Variables Constant Constant + Trend
GRW 2.781 2.379
D(GRW) -4.972%** -3.250%**
ICT -0.765 -0.671
D(ICT) -3.913*** -2.931***

*** is significant at 1%
The causal relationship between ICT and
economic growth is investigated by means of
Emirmahmutoglu and Kose [21] causality test
and the results of the panel causality test are
displayed in Table IV. The results of panel level
causality analysis uncover a one-way causal
relationship from ICT to economic growth. On
the other hand, the results of country level
causality analysis unveil a unidirectional causal
relationship from ICT to economic growth in
Nigeria and Turkiye.
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TABLE IV. CAUSALITY BETWEEN ICT AND GRW.

ICT » GRW GRW=» ICT
Countries Test P value Test P value
statistic statistic

Indonesia 0.792 0.373 0.018 0.894

Mexico 0.957 0.328 0.158 0.691

Nigeria 4.770 0.092 4.343 0.114

Turkiye 10.752 0.001 0.593 0.441

Panel 22.703 0.004 6.943 0.543

Our panel level causality analysis shows a
unilateral causality from ICT to economic
growth, which is in line with the findings of [10],
[12], and [15]. On the country basis, however,
there is no statistical evidence regarding the
causal relationship between ICT and economic
growth in Indonesia and Mexico. That is to say,
changes in ICT do not explain changes in
economic growth in these countries, and vice
versa. On the other hand, the existence of one-
way causality from ICT to economic growth in
Nigeria and Turkiye highlights that ICT does
granger cause economic growth in these
countries. That is, changes in economic growth
can be explained by the changes in ICT.

In the cases of Nigeria and Turkey, it is
observed that the economic growth is influenced
by technology. This scenario indicates to policy
makers that investing in technology or
encouraging the use of ICT will contribute to
economic growth. From this perspective, in
economic growth models and policies, these
countries should consider the importance of ICT.

V. CONCLUSION

Economic growth is one of the most crucial
macroeconomic factors for countries. High
growth rates imply the supply of more resources
for public expenditures and policies, playing a
pivotal role in a country's development. Both
theoretical and empirical discussions in the
literature point to the significance of the
relationship between technology and growth,
viewing technology as a key factor in growth
models. In this context, technology is believed to
contribute to economic growth.

Nevertheless, it is observed that this
relationship is not linear and static; it varies
according to the countries' levels of
development, the time periods investigated, and
country-specific factors. In this context, this
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study is motivated to analyze the relationship
between ICT and economic growth in MINT
countries for the period 2003-2022 using
causality analysis. Our empirical analysis reveals
that there is a one-way causality from ICT to
economic growth in Nigeria and Turkiye,
whereas there exists no causality among the
variables in Mexico and Indonesia.

The existence of unilateral causality between
ICT and economic growth in Nigeria and
Turkiye implies that changes in ICT explain
changes in economic growth these countries.
Therefore, policymakers in these countries
should consider factors related to ICT when
designing growth policies.
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Abstract—Deceptive marketing practices within
Serbia’s food industry have raised significant
concerns, affecting consumer trust and public
health. This study delves into the manipulative
marketing strategies employed to mislead
consumers when it comes to food products.
Deceptive claims such as “organic” or “locally
sourced” create a false perception, resulting in
financial losses and potential health hazards.
Marketing plays a pivotal role in perpetuating
these fraudulent practices, capitalizing on
consumers’ preferences for healthier and locally
produced options, ultimately harming ethically-
minded producers. To combat this issue
effectively, a  multi-faceted approach is
recommended. This includes the implementation
of stricter regulations, robust enforcement,
industry self-regulation, and comprehensive
consumer education initiatives. Collaborative
efforts involving government bodies, industry
stakeholders, and informed consumers can
collectively mitigate food fraud, safeguarding the
integrity of Serbia’s food industry. These actions
aim to restore trust and ensure that consumers
make informed choices, while also fostering a fair
and transparent food market.

Keywords — Food labeling ethics, consumer
communication, product declaration issues, ethical
advertising challenges, food industry integrity

. INTRODUCTION

The motive behind food fraud is to gain
economic benefit. Companies constantly seek
new ways to reduce production costs and
maximize their profit. In the pursuit of economic

ISBN: 978-86-82602-02-6

gain, it often happens that food manufacturers,
who aim to operate within the bounds of the law
but also gain a competitive advantage over their
competitors, label products they introduce to the
market as “homemade” food, “vegan” food,
“organic” food, or “natural” food, which can
mislead consumers if these claims turn out to be
untrue.

For a food product to secure its place on the
shelves of retail and wholesale outlets, it is
necessary to meet numerous quality and safety
standards. Although compliance with these
standards guarantees that the product is safe for
human consumption, it does not necessarily
mean that the claims on its packaging are true.

1. FoobD FRAUD AND ETHICS

A. Defining Food Fraud

Food fraud is a phenomenon that was rarely
found in academic literature until the European
horsemeat scandal in 2013, which led to
increased interest among researchers and a
rapidly expanding body of literature [1]. Food
fraud is defined as an intentional or
unintentional act aimed at gaining economic
benefit, encompassing various actions such as
unauthorized or incorrect food representation
and providing false statements about food [2].

In an era when food safety laws are
undergoing significant changes, particularly due
to increased international trade, opportunities
for food fraud in any of its numerous forms are
prevalent throughout the entire food supply
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chain and can be associated with any food
product.

Therefore, food fraud represents a
concerning phenomenon in the food industry,
involving deliberate false representation,
counterfeiting, or mislabeling of food products
for economic gain. While food fraud
encompasses a wide range of deceptive
practices, one aspect of this issue that requires
careful analysis is the use of deceptive
marketing tactics to manipulate end consumers.

In today’s hyper-competitive market, where
consumer trust and loyalty are paramount,
unscrupulous individuals and companies resort
to deceptive marketing strategies to increase
sales and profit margins, which can undermine
the integrity of the entire food supply chain.

B. Business Ethics Behind the Problem

Companies often turn to legal regulations
when facing ethical dilemmas in their daily
operations. The question arises: is the law a
good enough guide for business, and should
companies even concern themselves with
morality and ethics, or is it sufficient to abide by
the letter of the law when making business
decisions?

Today’s consumers often protest, react to,
and condemn immoral and unethical business
behavior. The protection of the environment is
increasingly in focus, along with anti-consumer
and anti-capitalist ideas that guide many
powerful groups of individuals. Additionally,
with the development of modern media,
companies’ business practices are scrutinized in
real-time from multiple angles, and the
opportunities for errors are limited.

Most companies turn to the letter of the law
as a solution to all their uncertainties. Relying on
the law as the sole norm to govern business is
partly due to the fact that many managers do not
know how to manage moral issues in
business [3]. The law is largely reactive. There
is a lag between practices that society discovers
as harmful and the drafting and approval of
legislation that makes those practices illegal [3].
Often, scandals are exposed in the media, which
puts the relevant authorities in a position that
requires action, or public pressure prompts
action from the authorities. Public reaction
significantly influences the authorities because,
if it is mild, the mechanism of action will be
slower, and vice versa.
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In the legal regulations of the Republic of
Serbia, there are clearly defined statements that
can be found on the packaging of certain food
products. However, for such a statement to
appear on the packaging of a product, the
manufacturers must meet specific requirements
regarding the composition or structure of the
product. There is a small number of legally
regulated statements, and alongside them, there
are numerous statements that manufacturers
regularly use and which are important for them
but are not legally regulated.

Examining the moral background of
companies operating in the food industry, with a
focus on marketing tactics used by these
companies, involves considering the ethical
implications of marketing strategies and tactics
used to promote food products. This includes
assessing the impact these strategies and tactics
have on consumers, the well-being and health of
all participants, and considering fairness and
transparency in advertising.

One of the main aspects subject to ethical
consideration in food industry marketing is the
potential to influence consumer behavior and
health. Companies in the food industry have a
moral obligation to promote healthy lifestyles
and provide accurate and truthful information
about their products. This involves avoiding
manipulative marketing tactics such as
deceptive health claims or misrepresentations of
nutritional or product characteristics. The
advantage of using labels compared to other
forms of information (such as advertising
messages) on which consumers base their
decisions lies in the fact that approximately 75%
of decisions are made at the point of
purchase [4].

Another important aspect under ethical
consideration in food industry marketing is the
fairness and transparency of advertising.
Companies have a responsibility to ensure that
their marketing phrases and messages are not
misleading and do not unfairly target vulnerable
populations such as children. This means
avoiding marketing tactics that exploit
emotions, values, attitudes or promote unhealthy
dietary habits. If what a label suggests is not
scientifically proven, such information is
considered potentially misleading to consumers
and may lead to the stigmatization of
conventional product manufacturers [5].

Ethical companies in the food industry strive
to promote transparency in marketing and



provide consumers with access to clear and
accurate information about the products they
market. This includes providing transparent
information about ingredients, nutritional
values, product characteristics, and its origin.

There is a large body of research, studies,
and scientific papers whose conclusions indicate
that a large number of consumers prefer to have
a large amount of nutritional information on the
packaging of their chosen food products [6].
However, consumer preferences for details in
this area vary. Consumers want labels that they
can easily read and understand without the need
for additional calculations and combining
different pieces of information [7]. Most often,
consumers prefer short statements on the front
of the packaging, combined with detailed
nutritional information on the back, which,
according to Wansink [8], represents the optimal
level of nutritional information on a product.
From all the above, it can be concluded that
consumers pay special attention to the labeling
of food products and their interpretation, and
that consumers strive to be well-informed with
data to make an informed decision when
purchasing. However, some consumer demands
for accessible information may be conflicting.
Grunert and Wills [9] emphasize that
consumers, on the one hand, want simple, easy-
to-understand labeling of food products, while,
on the other hand, they want as much data as
possible to be adequately informed about the
product and to be able to assess the truthfulness
of nutritional and health claims on food
packaging.

1l. EXAMPLES OF PROBLEMATIC LABELS
ON FooD PRODUCTS

A. Geographical Origin Labels

Kireeva [10] interprets geographical origin
labels as the first forms of stamps. Geographical
origin labels represent names associated with
quality products originating from specific
regions, where the product’s origin influences
the specific qualities, characteristics, and
reputation of those products [11]. It can be
concluded that the geographical origin of a
product has a certain impact on consumers’
perceptions of the characteristics of the chosen
food product and on creating a positive or
negative impact on the image of the country of
origin. Authors Watson and Wright [12] unified
this stance by defining the Country of Origin
Effect (COO) as the positive or negative
influence that the country of origin of a product

has on a consumers purchasing decision, which
is often more important than the brand, price, or
quality. Thus, geographical origin labels possess
properties relevant to the marketing and
promotion of the respective product and the
country of origin [13].

One example of deceptive marketing tactics
and food fraud is the placement of food products
on the market characterized as locally produced
or made in the Republic of Serbia, when they are
not. This tactic aims to exploit consumers’
preferences for locally or domestically produced
products.

For example, a company may promote a
product by declaring it as “Made in Serbia” or
may use Serbian images, symbols, or
nationalistic messages in its advertising to shape
consumers perception that the product is locally
produced and that by purchasing it, consumers
are supporting the local economy. However,
further investigation may reveal that the product
is actually imported from another country or
contains a significant proportion of foreign
components, which constitutes consumer
deception.

By using such deceptive marketing tactics,
consumers who consciously choose to support
local products under the assumption that they are
supporting domestic production are misled.
Additionally, such tactics can negatively affect
the reputation and competitiveness of genuine
Serbian food producers who are genuinely
dedicated to local production.

To address this issue, regulatory authorities
in the Republic of Serbia must enforce stricter
control over compliance with legal regulations
related to the country of origin labeling on food
product packaging. It is necessary for
supervisory authorities to conduct regular
inspections and audits to ensure that food
products declared as “Made in Serbia” actually
meet the criteria required to use such a label. If
it is determined that a company has inadequately
declared a certain food product and thereby
misled consumers, appropriate legal penalties
should be applied, and the company should be
required to rectify the unethical marketing
practice.

In this problem of inadequate labeling,
consumer education, along with awareness-
raising campaigns, plays a vital role in
identifying and supporting authentic Serbian
food products. Providing  transparent
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information about the true origin of a food
product empowers consumers to make informed
decisions and support genuinely local and
domestic food producers.

B. Organic Labels

If a domestic organic product is produced in
accordance with organic production standards
and legal regulations, the producer must, after
receiving a certificate from an authorized
control organization, prominently place the
national label with a clear and visible inscription
“Organic Product” on the packaging, according
to the Law on Organic Production of the
Republic of Serbia [14]. The national label
guarantees that the product has undergone a
control process and is certified in accordance
with regulations by the certification body
(authorized control organization) monitored by
the Ministry of Agriculture, Forestry, and Water
Management [14].

However, if a product does not possess the
label “Organic Product” on its packaging but
only uses prefixes such as “Bio”, “Eco” or even
“Organic” it means that this product is not
certified and controlled by the certification body
(authorized control organization).

Therefore, one example of food fraud is
incorrectly labeling conventionally produced
products as “organic.” This deceptive marketing
practice aims to exploit the growing demand for
organic food and mislead consumers if they are
looking for healthier options when purchasing
food products.

In this case, manufacturers or distributors
may inadequately label their food products as
“organic” without adhering to the standards
associated with organic certification. They may
use deceptive words, images, or symbols on the
packaging of the food product to create a
perception that the product is organic.

For example, to implement such a deceptive
marketing tactic or strategy, a manufacturer may
label their food product as “organically grown”
or use the previously mentioned terms “Bio” and
“Eco” which consumers often equate with
organic production. Additionally, they can
enhance the “organic” image of the food product
by decorating the packaging with images
suggesting farms, greenery, and freshness,
which can create a false perception about the
product if such representation is not adequate.
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This  deceptive  marketing  practice
undermines the integrity of the organic food
market in Serbia and erodes the trust that
consumers have in such products. Besides
deceiving consumers, it negatively affects
legitimate organic producers and farmers who
have diligently worked to meet the strict
standards associated with organic production.

To address this issue and combat food fraud,
the crucial role of competent state authorities
and independent certification bodies must be
emphasized. They must conduct regular
inspection and supervision to ensure that food
products labeled as “organic products” indeed
meet the necessary certification requirements.
Additionally, in combating such food fraud,
awareness-raising campaigns play an essential
role  in  educating consumers  about
distinguishing truly organic products from
inadequately labeled food products, which
contributes to making informed decisions when
making purchases and supporting legitimate
organic producers and farmers.

V. THE IMPACT OF PuBLIC OPINION
SAMPLING ON CREATION OF POLICIES

A. Public Opinion Sampling Example

Research on the perceptions and attitudes of
consumer regarding ethical issues in the
labeling, marketing, and advertising of food
products was conducted using a quantitative
method, employing a structured questionnaire.
The questionnaire consisted of nine questions to
which  respondents  provided  responses
indicating their level of agreement or
disagreement with the statements. Response
options were formulated using a four-point
Likert scale, commonly used by psychologists
worldwide to measure attitudes.

Regarding the Likert scale itself, the most
significant point of contention among experts in
this field pertains to the advantages and
disadvantages of including a neutral response
option. While the inclusion of a neutral option is
intended to reduce instances of providing false
answers, studies indicate that including a neutral
or “no opinion” option significantly increases
the number of people who claim not to have an
opinion on a subject when they actually do [15].
Furthermore, selecting a neutral option allows
individuals to avoid the cognitive effort required
when choosing between positive and negative
feelings about a particular issue [16]. For the
purposes of this study, a “forced-choice Likert



scale” was used, offering the following four
response options:

1. I strongly disagree;
2. | somewnhat disagree;
3. | somewhat agree;

4. | strongly agree.

The quantitative research included 133
participants, selected according to predefined
criteria. For this research, full-age citizens of the
Republic of Serbia with diverse social,
demographic, and economic characteristics were
chosen as respondents. Given that the researched
topic pertains to individuals’ purchasing habits,
it is essential that each participant meets the
condition of being 18 years of age or older,
under the assumption that individuals in their
earlier years cannot fully independently make
decisions regarding the daily purchase of food
products.

B. Results

Through consumer survey, this study
explored the extent to which consumers pay
attention to labels on food products, statements
on its packaging, and the level of trust
consumers have in regulatory mechanisms in the
Republic of Serbia. Additionally, it investigated
the transparency of food producers in the
market. This research also provided insights into
consumers’ understanding of the legal
regulations related to the topic in question and
whether consumers genuinely comprehend the
nature of their purchases.

The fact that 64% of respondents claim to
read labels and pay special attention to
statements on food product labels during their
purchases reflects the tendency of today’s
consumers to make informed decisions when
buying food products. Nearly half of the
respondents (48%) state that they choose
products they consider a ‘“healthier” option
compared to other products on the shelf,
highlighting the significance of labels on food
products. Through the analysis of these labels,
consumers distinguish “healthier” food products
from conventionally produced ones.

A significant percentage (86%) of
respondents, to a greater or lesser extent, have
trust in the regulatory mechanisms established in
the Republic of Serbia concerning the labeling,
declaring, and advertising of food products. This
underscores the substantial responsibility that

regulatory authorities bear in this matter. It is
incumbent upon them to protect consumers from
deceptive and unethical business practices,
thereby justifying the significant trust they enjoy
from consumers.

Regarding the trust enjoyed by food product
manufacturers, this research demonstrates that
61% of respondents have trust (to a greater or
lesser extent) in manufacturers who label their
food products as “organic”, “eco”, etc. Building
trust between consumers and manufacturers can
be influenced by conducting educational
campaigns and raising public awareness,
enabling informed decision-making during
purchases. Additionally, the actions of
regulatory bodies in the Republic of Serbia,
coupled with stricter penalties for unethical
behavior by manufacturers in food fraud cases,
can positively contribute to fostering trusting
relationships between these two interested
parties.

When it comes to price as a factor in making
purchasing decisions, it is important to highlight
that a significant 78% of respondents claim that
they are willing, to a greater or lesser extent, to
allocate more financial resources for food
products they consider natural, organic, etc. This
data reflects the decreasing significance of price
as a factor when making decisions about
purchasing food products and the growing
importance of labels on these products.

As a reminder, the national label “organic
product” cannot be equated with seemingly
similar labels such as “organic” which indicates
similar product properties. The use of the
national label “organic product” is strictly
regulated. Although 79% of respondents claim
to be somewhat familiar with the use of the
national label “organic product,” a slightly
smaller percentage of respondents (76%) equate
labels like “organic” with the national label
“organic product,” indicating a lack of
understanding of the meaning of this label by
consumers. This data underscores the
importance, urgency, and significance of
educational campaigns and raising consumer
awareness on this topic, enabling them to make
informed decisions with every purchase.

Perhaps the most significant finding of this
research pertains to the fact that 71% of
respondents unequivocally state that they will
lose trust in a brand and avoid future purchases
of food products from a manufacturer they
determine has engaged in deception. This
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confirms that unethical food manufacturers can
be most easily punished through consumer
response - by being ignored. A quality product,
brought to the market by a transparent
manufacturer, will always find its way to the
right customer. Such a consumer reaction in the
case of deception is entirely understandable and
may come from a negative experience. Trust is a
crucial aspect of the manufacturer-consumer
relationship, as evidenced by the interpretation
of the results of this research. Transparency,
ethical approaches, and delivering on promises
are key factors for sustainability and market
success.

V. CONCLUSION

Frauds related to food in the Republic of
Serbia, especially those involving manipulative
marketing tactics and strategies, represent a
significant problem that erodes consumer trust
in the entire food supply chain, jeopardizes
health, and undermines the integrity of the food
industry. Addressing all manipulative practices
used to deceive consumers when purchasing
falsely represented products requires a
comprehensive approach in combating this
increasingly prevalent issue.

Marketing tactics play a pivotal role in food-
related fraud, with unscrupulous actors
exploiting consumers’ preferences for healthier,
local, and environmentally friendly products.
Baseless claims that portray products as organic,
low in sugar or additives, low in calories, or
locally produced deceive consumers, resulting
in financial losses and potentially endangering
human health. Furthermore, these tactics and
strategies erode consumer trust and have a
negative impact on the reputation of producers
who adhere to transparent and ethical marketing
practices.

To take preventive action in addressing food
fraud and to combat manipulative marketing
tactics effectively in the Republic of Serbia, it is
necessary to implement appropriate measures.
Strengthening the regulatory framework is
crucial, along with tightening requirements for
proper labeling, advertising, and declaration of
food products, coupled with stricter penalties for
non-compliance. These measures must be
accompanied by rigorous and continuous
inspection oversight by competent authorities,
including sanitary, phytosanitary, and veterinary
inspectors.
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The enforcement of punitive provisions is
essential in deterring fraudulent activities, but
regulatory bodies must be provided with
adequate resources and training to enhance their
capacity for enforcement.  Additionally,
promoting initiatives in  research and
development can potentially lead to innovative
solutions for preventing food fraud, ensuring the
authenticity and quality of food products.

Self-regulation within the industry is vital in
addressing this problem, achieved through
strengthening industry associations that develop
and implement codes of conduct, quality
assurance programs, security measures, and
quality control while promoting transparency in
the food supply chain. Moreover, campaigns
aimed at educating consumers are essential to
empower individuals with the knowledge
necessary to identify deceptive marketing
practices, read labels and declarations, and make
informed choices.

Therefore, resolving the issue of food fraud
in the Republic of Serbia requires collective
efforts from government authorities, industry
stakeholders, and informed consumers. By
implementing the measures outlined in this
paper, Serbia can protect the interests of
consumers in the food supply chain while
fostering a trustworthy food market that
supports ethical marketing practices. With a
calculated and proactive approach, the Republic
of Serbia can significantly reduce food-related
fraud and strengthen the integrity of its food
industry for the benefit of all stakeholders
affected by this pressing issue.
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Abstract—Project  financing of local self-
government units implies the concept of collecting
investments through various market models that
contribute to local development. The aim of the
paper is to show which financing models are
available to local self-government units, the
methods of determining the risks involved in
project financing, and to show which benefits are
obtained through the implementation of projects.
The paper will look at the available options that
affect the justification of the investment through
the analysis of market models of project financing,
perform an analysis of the participants, give an
overview of the stages of project financing and the
main risks that are encountered with this type of
financing, and compare conventional, traditional
lending with project financing. The methods that
will be used in the paper are the analytical method
and the descriptive statistics method. Based on the
considered methodology, the discussion in the
paper will be focused on risk minimization options
on the one hand, and those options that bring the
greatest benefit to local self-government units.

Keywords - Project financing, local self-
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. INTRODUCTION

Local self-government units (further in the
text LGUs) can use project financing for the
construction, maintenance and use of assets they
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manage and which are used by the wider
community. Project financing implies the term of
lending, borrowing, the repayment of which is
expected from the income generated from the
project itself [1]. The physical assets of the
project are most often used as an instrument to
secure debt repayment. LGUs use three financing
models [2]:

e State funding,
e Private financing,

e Mixed financing, i.e. public - private
partnership (PP).

State financing implies state investment in
strengthening local capacities through the use of
the state budget, funds from state funds and funds
from state banks. From these funds, projects are
financed in those LGU-s whose local
development budgets are below average. This
financing encourages the strengthening of local
capacities and increases the recognition
(branding) of LGU-s [3].

Private financing implies the use of private
capital to realize local projects. Through this
financing model, the state budget is protected,
and the funds are intended for those projects
where there is a low risk for the return of the
invested funds [4]. With this financing model,
special attention is paid to the financial aspects
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of guaranteeing the return of invested funds [5].
The negative side of this model is the social
(un)acceptability of private financing and
investment in local infrastructure [2].

Mixed financing, i.e. public-private
partnership, involves joint investment by local
authorities and the private sector. Mutual rights
and obligations are regulated by a separate
agreement. This type of financing implies
various forms of ownership and management
structures. The distribution of risk through this
type of financing ensures several benefits for
both the private and public sectors [6]. This
model is represented in developed countries
because it simplifies procedures, encourages
creativity, increases project effectiveness and
animates expert teams, which contributes to the
success of project implementation.

Project financing is used in the public sector
to encourage production and exploitation of
energy  systems  (electricity, gas, oil,
telecommunications, etc.), improvement of water
supply and drainage systems, improvement of
the health system, education, protection of the
human environment, and development of traffic
infrastructure. Projects financed by this model
are long-term, complex and financially
demanding. Because of this, operational costs are
high, preparation time is long, and the risk rate is
high. With project financing, due to the
considerable amount of borrowed money, the
appropriate risk distribution delineates the rights
and obligations of all project actors in all phases,
which ensures quality implementation of the
project [7]. Actors of project financing are [4]:

e Project holder whose role is to prepare
and develop the project and organize
work bodies. The project holder can
invest his own capital, and together with
other actors, through a contractual
connection (establishment of a project
company), realize certain rights and
obligations, all to achieve business
interests.

e The lender is a financial institution that
approves financial resources for the
realization of the project. Assets
acquired during the duration of the
project are used as a security guarantee
for the invested funds.

e The contractor is an entity that has a
contractual relationship with the project
company whose primary task is the
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management of the facility that is the
subject of the project.

e The supplier is a legal or physical person
who also has a contract with the project
company whose task is to deliver energy,
raw materials and other necessary
resources.

e Beneficiaries are all persons who use or
consume the results of realized project
activities.

Every business activity, including the project
itself, is accompanied by risk. Risk is defined as
a situation that threatens the realization of the
project. The total risk of the project consists of
systemic and specific risks [8]. Systemic risk
arises from external circumstances that the
project company cannot influence (cyclical
economic trends, inflation, interest rate policy,
etc.). This type of risk follows all market actors,
so this risk cannot be avoided by diversification,
so it can be called a non-diversifying risk [8]. The
specific risk of the project depends on the
profitability of the project activity and other
related factors, i.e. it is influenced by internal
factors. It can be called a mitigating risk [9]. In
the process of determining the risks for which
there is a possibility of influencing the realization
of the investment, it is necessary to carry out the
following steps [10]:

o define project risk factors;

o define the probability of occurrence on
an annual level of each factor in all years
of the project duration, which is
determined through a weighted value;

o value-wise predict the level of impact of
each risk factor in the event of its
occurrence in all years of the project;

e evaluate the total impact of each
individual factor on the expected net
receipts of the project.

In practice, a risk matrix (Table I) is used to
determine the level of risk, which quantitatively
shows the probability and consequences that may
arise according to the value scale. The general
term of investment evaluation refers to a set of
actions aimed at determining the justification and
acceptability of the investment. The border of the
red line shows that it is recommended to
implement the project in which the consequences
and probability of the risk do not exceed the
value of 5.



TABLE I. RisK MATRIX [11].
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A detailed evaluation of the project brings
knowledge about the very justification of the
project idea. In the operational sense, evaluation
can be defined as the stage of investment project
planning in which the following activities take
place [12]:

e defining the development goals within
which the investment is planned,;

e defining criteria and choosing methods
for investment evaluation;

e creating a  documentation and
information base for the application of
assessment methods;

o application of criteria and methods;

e proposing the sequence of projects for
execution;

e making an investment decision (positive
or negative).

Concerning the effects it produces, the
investment project can be observed and
evaluated from the perspective of the local self-
government in which the investment is made and
from the perspective of the wider social
community or society. Therefore, the
consideration of the effects of the project and the
use of appropriate evaluation criteria are
different [7], depending on which aspect is
involved. From the LGU aspect, the project
evaluation methods used in determining the
effects of the investment in the LGU must also
satisfy the social benefit.

Il.  MATERIAL AND METHODS

LGUs in the Republic of Croatia have
available funds for project financing from the
following sources:

e Budget Republic of Croatia (RC);

e FEuropean  Fund  for
Development (ERDF);

e  Cohesion Fund (CF);

e European Social Fund (ESF);

e  The Just Transition Fund (JTF);

e Budget Republic of Croatia (RC);

Regional

e Mixed financing, i.e. public — private
partnership (PP).

According to data from the Ministry of
Regional Development and European Union
Funds of the Republic of Croatia, in the period
from 2021 to 2023, LGUs collected a total of
25,000,000,000.00 euros from the
aforementioned funds for various areas of
investment. The data are presented in Table II.

The most common evaluations of investment
projects imply the omission of cash flows
(discount cash flow - DCF), that is, all those
calculations that do not take into account

opportunity costs - benefits based on investing in
an investment [12]:

e  Annual profit method,;
e Average rate of return;
e Payback period,;

e Internal rate of return.
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TABLE Il. VALUE OF WITHDRAWN FUNDS IN THE REPUBLIC OF CROATIA ACCORDING TO AREAS OF INVESTMENT.

Source of financing in %
Areas of investment Value in euros Budget RC EU op
Research and innovation 1.055.000.000,00 52 39 9
Intangible assets 3.500.000.000,00 46 36 18
Traffic 8.840.000.000,00 41 47 12
Environmental protection 7.350.000.000,00 44 56 0
New technology 1.100.000.000,00 28 57 15
Energy 1.880.000.000,00 32 57 11
Digitalization and lifelong learning 1.275.000.000,00 39 49 12
In total 25.000.000.000,00 40 49 11

¢  Net present value method;

e Profitability index;

¢ Internal rate of return method;
e  The benefit-cost method,;

e  Annuity method;

e  Multi-criteria analysis.

Given that every investment represents a
certain business risk, the mentioned methods
help the holder of the project activity to find out
which project is profitable, where the return on
investment is the shortest, to estimate the net
present value in the future period, etc.

I1l.  RESULTS AND DISCUSSION

The research in the paper is focused on the
local self-government units’ project financing
model, based on the data from Table II.
According to the author's calculations, the results
are as follows:

e Cities used 46% of the total attracted
funds, while municipalities used 54%.

e Of the total funds, 40% was financed
through the state budget, 49% was
financed from EU funds, and 11% was
financed through mixed investment, i.e.
public-private partnership.

When evaluating projects, the most
frequently used methodology is shown in Fig. 1.

The data in the graph shows that the net
present value methods of multi-criteria analysis
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are the most used, which are also the most
coexisting. Other methods were used in a
percentage of 38% - to 50%.

Table 111 shows the projects according to the
areas of investment from Table Il as follows:

e Percentage of project completion value
from 0 to 100%;

e Probability of risk occurrence weight
from 1 to 25 (1 min — 25 max);

Figure 1. The most commonly used methods of
evaluating investment projects.




TABLE I11. PROJECT REALIZATION IN THE REPUBLIC OF CROATIA ACCORDING TO AREAS OF INVESTMENT.

. Percenftage of Probability of the Consequences of the Percentage of social
Area of investments project - - -
. . occurrence of risks occurrence of risks benefit
implementation
R_esearch_ and 84 6 8 6
innovation
Intangible assets 87 4 10 5
Traffic 83 4 8 10
Enwronn"_lental 71 8 12 8
protection
New technology 49 12 6 8
Energy 56 12 16 8
D_|g|ta||zat|on _and 89 4 4 5
lifelong learning

e Times of occurrence of risk weight from
1to 25 (1 min - 25 max);

e Social benefit of the project weight
from 1 to 10 (1 min - 10 max).

The values in the table show that the smallest
percentage of the project's realization is in the
area of energy, in which there are high
weightings of the probability of risk occurrence
and the consequences of risk occurrence, and a
high weighting of social benefits. On the
contrary, the field of digitization and lifelong
learning have opposite values, a high probability
of realization with minimal risks and a weak
social benefit. It is evident from the above data
that, apart from transport, the area of
environmental protection, new technologies and
energy have the greatest benefit for the wider
social community. However, other areas should
not be neglected either, because the
implementation of research and development,
digitization and lifelong learning projects can
greatly contribute to the local community and
local development.

Risks can be reduced through adequate risk
management. Risk management involves the
creation of various analyses as additions to
project evaluation methods. Based on these
analyses and estimates that are reached, it is
possible to reduce the risks. Both for creditors
and for local self-government units, the risks
must be as low as possible, which increases the
chances of obtaining financial resources for the
realization of the project.

IV. CONCLUSION

Project financing of LGUs represents an
increasingly interesting topic in the scientific
sphere. This topic is very complex because it
explores the possibilities of LGU development
from different sources of financing. Through the
research material, areas of investments were
covered using the sources of project financing.
The results in the paper showed that there are
three most common sources of funding for LGU
projects. Most of the projects were financed from
EU funds, 49% of them, from the state budget
40%, and only 11% from public private
partnership. A condition for approving projects is
a good preparation of the project proposal.
Investment evaluation methods play an
important role in the preparation itself.

Project evaluation is a complex process that
includes a number of different methods and
calculations. The results also showed that it is not
enough to carry out the evaluation with only one
method, but it is necessary to implement a
combination of methods in order to get a
comprehensive picture of the justification of the
project. The results showed that in practice the
net present value method is used the most in an
average of 78%, and multi-criteria analysis 69%,
which represent the two most complex methods.
Other methods are represented in an average of
38 to 50%, which is a satisfactory indicator
considering the amount of realized project funds
of 25,000,000,000.00 euros.

Risk ~ management adds  additional
complexity to this topic. The results showed that
the greatest risks exist in projects in the field of
energy, environmental protection and new
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technologies, because these are the areas most
dependent on systemic risks. However, in these
areas, the greatest benefit for the social
community is achieved, the weighting value is
between 8 and 10. Through project financing,
LGUs achieve benefits through a higher level of
local development, which is a prerequisite for
attracting additional investments that should
correlate with the needs of the social community
and the economy environment.
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Abstract—In order for established and well-known
brands to reinvent themselves, reinnovate, and
remain relevant and competitive in today’s rapidly
changing business environment, reinnovation is
essential. The objective of the desk research was
analysing the process of how to perform brand
reinnovation and which type of tools could be used.
It the paper there are several examples of long-
lived brands that have been reinnovating
permanently. Leading companies today are
directing their managerial objectives towards
intangible assets, as global competition intensifies
and many competitive advantages (such as
technology) become increasingly short-term,
thereby amplifying brands’ contribution to
shareholder value. Consequently, the need for
brand valuation is growing from both a corporate
management and  transaction  perspective.
Consumers are viewed as intangible assets that an
organization and brand should strategically
acquire, nurture, and maximize the value of, much
like other financial assets. In 1975, intangible value
accounted for 17% of the total value, whereas in
2015, tangible value reached 61%. These figures
clearly demonstrate the growing importance of
nurturing employees, developing brands and new
products, securing licenses, contracts, and all
elements constituting intangible value. The
contribution of the paper is understanding the
power of reinnovation via management tool named
the innovation radar and its role in analysing the
brand performance.

brand

Keywords - Reinnovation, brands,

reinnovation, customers
l. INTRODUCTION

We find ourselves in the era of permanent
crisis, a collective term encompassing numerous
environmental changes such as climate change,
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digital transformation, the consequences of the
COVID-19 pandemic, global inflation, financial
crises, labor shortages, ongoing global conflicts,
and others. Managers are increasingly tasked
with supporting the construction and re-
innovation of companies and their brands in light
of wvarious influences, including economic,
political, social, demographic, and more [1].
With the advent of the Fourth Industrial
Revolution, many aspects of our world are
undergoing transformation, from shifts in
thinking to changes in learning and work
methods, as well as modes of communication.
Artificial intelligence has given rise to 3D
printers, drones, rapidly advancing robotics,
autonomous vehicles, 10T (Internet of Things),
and the abbreviation SMART now encompasses
Social-Mobile-Analytics-Robots-
Transformation.

Culture  has become transformative,
embracing open innovation and value-driven
processes. Social networks engage all target
groups (B2P, P2P, G2C, C2G, B2B, B2C).
Massive databases enable data processing for
operational use and predictions through machine
learning and big data analytics. The emergence
of Web 3 promises further changes,
incorporating  blockchain, cryptocurrencies,
Augmented Reality (AR), Mixed Reality (MR),
Extended Reality (XR), NFTs, and new forms of
gaming, among others. This creates opportunities
to meet the digital generation’s needs for brand
engagement, virtual brand shopping, and
creating a user experience within the Metaverse.

Il.  BRAND REINNOVATION

Brand reinnovation is a process that is often
necessary when brands, or the products within
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those brands, as well as consumer attention,
begin to decline. Nevertheless, the core of the
brand must be clearly defined for successful
brand reinnovation. Marketing managers must be
able to identify critical and latent signs of brand
aging and apply brand reinnovation elements and
strategies that are most suitable for a particular
brand. The marketing environment is constantly
changing, with shifts in consumer behavior,

competitive strategies, technological
advancements, and other aspects of the
marketing landscape making the jobs of

marketing and brand managers challenging.
Reinnovation preserves and respects the brand’s
history and heritage while demonstrating to its
target audience (both current and future) that the
company is adapting to changes. Change is
essential to remain relevant in the times in which
the brand exists and to ensure its future success.

There are compelling reasons for the
attention that companies pay to their brands. As
assets, brands can be highly valuable, even when
they are no longer in their golden vyears.
Consumers recognize a strong brand, can
identify it among many others, and have
developed attitudes toward its use [2]. When a
brand starts to weaken, the brand’s value
diminishes simultaneously. Companies may
sometimes only consider repositioning, but
telling the brand story could benefit companies
in building a stronger relationship with
consumers. Overall, companies should prepare a
long-term strategy for maintaining the "life" of
the brand. Moreover, brands must create multiple
channels of communication. Through this, the
brand’s image can also expand in the consumer’s
consciousness [3]. According to Kapferer,
brands are assets that could bring benefits to a
company over an extended period [4]. Therefore,
companies must continually manage their brand
value to avoid losing market presence.
Specifically, the brand lifecycle could be defined
as birth, growth, maturity, decline, and
disappearance, with the latter being replaced by
brand reinnovation to promote the brand’s
sustainability over the long term. During a
brand’s  lifecycle, companies inevitably
encounter market dynamics and must react with
reinnovations to sustain the brand. However,
brands never lose their value all at once. Their
image and name remain "stored" in the long-term
memory of consumers, so even after many years,
a brand can evoke a range of positive or negative
associations.
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Brand reinnovation is a marketing strategy
adopted when a product reaches the pre-maturity
phase of the product lifecycle, and profits have
not yet started to decline. It can be considered an
attempt to return the product to the market and
secure a source of capital, i.e., consumers.
Changes in customer preferences, new
competitors, new technologies, or changes in the
marketing environment can affect brand
revenues. Consequently, many brands that were
highly respected by consumers have lost their
good market position or, ultimately, disappeared
from the market. To regain lost brand value or
acquire new sources of added brand value, brand
reinnovation is required. Every brand is at risk of
losing its vitality and value, regardless of how
powerful and successful it may be. Therefore,
even brands that have been on the market for a
long time must reinvent their concept and
message from time to time to adapt to changing
trends, meet the needs and desires of modern
consumers, and address new competitive threats.
Brands that fail to do so often quietly fade from
the market and are quickly forgotten due to the
dynamism of the market and the constant
emergence of new brands. In 21st-century
marketing, the future of marketing lies in
creating products, services, and organizational
cultures that inspire and incorporate customer
values [5].

I1l.  WHAT IS THE INNOVATION RADAR?

There is a common belief that only research
and development departments should be
responsible for innovation in organizations, and
that they should bring about significant
technological advancements. However, this is
not entirely accurate. Organizations need to
reinvent themselves to remain competitive in
turbulent times. On one hand, rapid digitalization
creates new value and opportunities for
organizations to use influence and innovate. On
the other hand, established norms are at risk due
to the impracticality of traditional industrial
definitions and the formation of new ecosystems.

Many companies have a narrow view of
innovation, considering it synonymous with the
development of new products or the
responsibility of research and development
departments. In many cases, companies, as a
result of competitive analysis, mimic the
practices of other more successful firms in their
industries, targeting the same customer segments
with similar products, which does not create
additional value for consumers. Therefore, the
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common perception of innovation is often too
narrow, leaving many companies vulnerable to
the actions of competitors with broader
perspectives [6].

In order to better understand innovation and
enable employees to think in broader business
contexts for its improvement, a framework called
the Reinnovation Radar can be employed.

This tool represents and connects all
dimensions in which a company can seek
innovation opportunities and consists of four key
dimensions that serve as business anchors [7]:

e The offerings a company creates (what
value we are creating),

e The consumers it serves (for whom we
are creating value),

e  The processes it employs (how we create
value), and

e The points of presence it uses to deliver
its offerings to the market (where we
deliver value).

Embedded within these four anchors are
eleven other dimensions of the business system
that can serve as pathways of exploration. Thus,
the Reinnovation Radar encompasses a total of
15 key dimensions, as depicted in the following
figure (Fig. 1).

The brand plays a crucial role in the
dimension of creating value for clients,
customers, and consumers. Therefore, the brand
should undergo continuous reinnovation,
whether changes are anticipated, created, or
implemented.

IV. THE ROLE OF REINNOVATED BRAND IN
STRENGTHENING BRAND AND COMPANY
VALUE

The majority of a company’s business value
originates from intangible assets, such as a brand,
which influences the choices of consumers,
clients, and employees, as well as investors and
the community [8]. In a world where choice
exists, such influence is crucial for sales success
and creating shareholder value. Even nonprofit
organizations have started to embrace the brand
as a critical tool for gaining donations,
sponsorships, and volunteers [9].

The two most prominent companies
measuring brand value, Millward Brown and
Interbrand, as well as Forbes magazine, showed
in their 2020 report that the most successful
brands were technology (tech) brands. Despite
many companies facing bankruptcy during the
COVID-19 pandemic, tech giants and major tech
brands continued to thrive. Results based on
Millward Brown research (3.8 million consumer
interviews and financial data from 17,800 brands
in 51 markets) indicate the dominance of the top
20 tech companies in 2020 in terms of brand
value [10]. According to Forbes’ list of "The
World’s Most Valuable Brands in 2020,"
companies including Amazon, Netflix, and
PayPal showed significant gains in brand value
from the previous year’s list, in line with e-
commerce, streaming, and digital payment
trends. Their list of the top five brands illustrates
tech brands: Apple, Google, Microsoft, Amazon,
and Facebook [11].

Similar results were shown in Interbrand’s
2020 report, which demonstrated a leading
cluster consisting of Apple, Amazon, Microsoft,
Google, Samsung, Facebook, LinkedIn, and
PayPal. All of them proved their value and
sustainability during the COVID-19 pandemic
and demonstrated resilience during the upheaval.
Since 2017, the top brands have been tech
brands: Amazon, Google, Apple, Microsoft, and
Samsung.

However, when a brand loses value, it first
loses something vital—the ability for consumers
to spontaneously recall it from memory and
experience when making a purchasing decision.
The key measure of brand value is precisely its
presence in consumers’ minds and their user
experience.

For organizations to succeed in turbulent
times, re-innovating their thinking and business
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practices requires constant scrutiny of their own
weaknesses and vulnerabilities.  Therefore,
situational diagnosis is becoming increasingly
important in brand management because, as in
medicine, prescribing treatment  without
diagnosis is incorrect. Open questions that can
help in business re-innovation when the
employer is in the shoes of consumers, clients,
and customers may [12]:

e How strong is my brand in consumers’
minds? How do consumers perceive it?

e What is the current potential of my
brand?

e Are market conditions favorable for my
brand to fully realize its potential?

e Do the current market performance of
my brand reflect its potential?

e If not, what is preventing it from
realizing its potential?

e If so, how can I further improve market
performance?

e What actions can | take to boost the
market potential of the brand?

e What types of communication will
strengthen the brand’s power?

e What is the nature of the category in
which the brand operates?

e What are the possible growth strategies,
and how should resources related to the
brand be distributed:

— Invest in market communications
(direct or indirect)?

— Invest in distribution channels?

— Is it time to introduce a new
variant?

V. BRAND REINNOVATION STRATEGY

To meet their brand improvement goals,
companies need to redesign their marketing mix.
However, before all these activities, brand
research is the most crucial technique. Brand
research can be beneficial to companies in
understanding the needs of the new generation.
Additionally, marketing managers must monitor
changes in consumer perception and needs to
implement appropriate strategies to adapt to
trends.
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As part of brand re-innovation, any positive
characteristics that have disappeared must be
strengthened, and any negative characteristics
that have appeared may need to be neutralized,
with additional positives potentially created. This
can be accomplished by appealing to a new
demographic  generation (Gen Z and
Millennials). For example, OId Spice
dramatically re-innovated itself from being
perceived as a brand for consumers aged 50+ into
the largest brand in its category. Old Spice
produced unconventional advertising and online
programs, including social media, video games,
mobile apps, and highly entertaining YouTube
clips.

Brands must continually evolve to ensure
they remain in sync with changing market needs.
However, the most critical question is the
required level of change. Brand and market
research will help assess what type and
magnitude of change are necessary. Even some
of the world’s largest brands need rejuvenation.
Brands like Guinness, Coca-Cola, and Kellogg
are globally recognized, yet when one examines
their market presence over the decades, all of
them have undergone certain changes, even if
those were mostly incremental adaptations. The
brand Levi’s Jeans is an example of missing out
on new trends in a timely manner. Levi’s, in its
prime, relied on young consumers who loved the
Levi’s 501 model and were loyal to it. By 2001,
surveys showed that the young population had as
many as 112 preferred denim brands. In such a
fragmented market, Levi’s faced new challenges.
How to best compete with the growing
competition - Diesel, Pepe Jeans, Versace,
Armani, and others? These companies offered
new, urban models and designs for different
subcultures. Levi’s refused to change and, as a
result, no longer appealed to many. Therefore,
the company saw the change but chose not to
follow it, losing a significant number of loyal
customers [13]. Nokia, Kodak, Blockbuster,
Sears, and others are examples of brands that did
not timely work on the re-innovation of their
brands.

Examples of successful brand re-innovation
in the digital world are:

a) IBM was once primarily known for its
mainframe computers, but as the industry shifted
toward personal computers and later mobile
devices, the company had to reinvent itself. IBM
turned to cloud computing, data analytics, and
artificial intelligence. This change helped IBM



remain a major player in the technology industry,
with annual revenue exceeding $60 billion.

b) Burberry is a classic British luxury
brand known for its iconic trench coats and
recognizable check pattern. However, in the
early 2000s, the brand lost some of its luster and
became associated with the "chav" culture in the
UK. To reinvigorate itself, Burberry undertook a
series of brand image revamping initiatives to
appeal to a younger, more global audience. This
included leveraging social media. Burberry’s
revenue nearly tripled in the decade following
these changes. Today, Burberry is making
another shift: focusing on accessory sales, which
now constitute over 50% of its revenue.

c) Lego was in trouble in the early 2000s.
The company had expanded rapidly, diversifying
into various products and licensing agreements.
But sales were declining, and the company was
heavily in debt. To turn things around, Lego CEO
Jorgen Vig Knudstorp implemented a new
strategy focused on simplifying the company’s
product offering, improving quality, and
engaging customers in developing new products
through its Lego Ideas platform. Lego’s revenue
increased by more than 50% in just four years,
and the company is how one of the most valuable
toy brands globally. Digital transformation is not
a goal in itself; it is much more than technology.
LEGO transformed its business by exploring
potential new offerings to customers, new ways
to bring offerings closer to customers, and new
ways of doing business [14].

d) Argeta and Cockta are two Slovenian
brands launched between 1950 and 1957. During
their lifetimes, they went through many different
periods, but recently, it became evident that they
had used some brand re-innovation
strategies [15]. Analyzing the elements of re-
innovation and re-innovation strategies, we can
see that in the case of Cockta, several re-
innovation elements were employed, such as
expanding the product portfolio (adding more
flavors), innovative advertising (using creative
illustrations), and refreshing the brand’s visuals
(changing the brand slogan). The re-innovation
strategy used by the brand is emotional branding
because what we see is a direct and emotional
approach to consumers. The brand is focused on
expanding its product portfolio, which means
that one element of re-innovation is still included
in the overall strategy. In line with the brand’s
values, all bottles are available in 50% recycled
plastic packaging. Argeta uses various re-

innovation elements such as innovative
advertising (an interactive concept, the selection
of candidate moms who later became brand
ambassadors and "approved by moms"), and
refreshing the brand’s visuals (a complete change
in the way the brand communicates with
consumers). The re-innovation strategy used by
Argeta is storytelling through brand ambassadors
and their unique stories about product quality and
excellence. The brand changed its packaging
design. The storytelling re-innovation strategy
continues to evolve through redesigned materials
and overall brand communication. The brand
received one of the Euro Effie awards for
effective marketing communications,
specifically for the mentioned campaign
"approved by moms."

VI. CONCLUSION

Taking into consideration the new trends, for
organizations, sustainability means defining a
new organizational philosophy and mindset,
shifting from the traditional concept of marketing
to sustainability marketing in order to establish
sustainable relationships with customers, society,
and the environment. The integration of
sustainable processes and principles into
marketing strategy affects both communication
and branding.

The contemporary marketing model views
consumers as complex, multidimensional human
beings. In turn, customers choose organizations
and products that satisfy deeper needs for their
participation, such as co-creation, creativity, and
community responsibility. To engage everyone
in sustainable development, communication is
necessary to develop critical awareness of issues,
their relevance, and how they connect to social
values and norms.

To stay up-to-date with changes, companies
should regularly innovate their brands to adapt to
the dynamic environment. Companies can
enhance brand-related performance to increase
its value. One of the tasks of marketing and brand
managers is to constantly monitor the brand
performance and periodically reframe the brand
value elements in line with customers’ needs,
general marketing principles, global trends,
market conditions, and competition. Therefore, it
is important to simultaneously integrate
consistency and freshness into brand re-
innovation plans and action steps, which, if well-
planned and executed, help organizations and
companies to enhance their position and thrive in
challenging time.
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The role of brand re-innovation in the system
of re-innovation radar is to represent and
connects all dimensions in which a company can
seek innovation opportunities.

Limitation of the paper is that there are no
examples of those brands that did not succeed to
stay relevant in the market. According to the
BCG matrix we could speak about those who are
stars in comparison to those who have become
question marks. It would be useful to measure
where the breaking point is when a brand should
act upon to stay a star.
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Abstract— The “knowledge economy? increases its
weight as a special form of modern economic
development. It defines the format of technological
dynamics and, ultimately, sovereign development.
The purpose of the study is to describe the modes
of knowledge exchange with an impact on the
creation of new technologies, including those types
of technologies that generate a technological
multiplier, including the effect of the formation of
a “technological bubble”. The conditions of the
emergence of a technological bubble in the
information  sector are considered. The
methodology uses the theory of technological
development, methods of taxonomy and
morphological descriptive analysis. As a result, the
modes of full and partial knowledge exchange in
the economy of two agents are described, and three
components of demand in the IT product market
are identified, generating a “technological bubble”
during their interaction, with the probable
possibility of its collapse and thereby generating a
financial and economic crisis. It shows the change
in economic well-being under different modes of
knowledge exchange, as well as, on the one hand,
the stimulating influence of the technological
bubble in terms of technology change, on the other
hand, provoking an economic crisis that clearly
constrains economic and technological
development for a certain period of time.

Keywords — Knowledge economy, information
technology, technology bubble, speculative potential

. INTRODUCTION

The “knowledge economy” has long been a
new attribute of the functioning of economic
systems, their competition in various fields,
especially in the field of technology, as well as a
factor determining social development [1-3].
This concerns both the microeconomic [3-4] and
the macroeconomic level [5] of an economic
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organization, although in relation to a firm [4] the
issues of knowledge management [6],
information  support, impact on human
capital [7,8], the relationship of knowledge with
technological development have been worked
out quite well [9-10]. However, the effects
generated by the “knowledge economy”,
especially at the level of macroeconomic
consequences, are clearly insufficiently studied,
which is evident from the existing
underestimation of the impact of “technological
bubbles” on the acceleration of growth, then the
resulting slowdown and crises. Technological
development in the “knowledge economy”
acquires a peculiar specificity that has not been
observed and noted in theoretical studies before.
In particular, there is the importance of the
influence of the “knowledge economy” as a
sector on the dynamics of GDP and its
structure [5,9,11], social indicators of economic
development, as well as the emergence of
technological development regimes, as one of
which can be considered the effect of a
“technological bubble” that arises not only
because of some combination of knowledge
exchange regimes, but also because of the
organization of the technology and finance
market. This allows us to set the goal of the study
as an analysis of knowledge exchange regimes
that affect the welfare of agents and technology,
with the identification of the structure of demand
in the framework of the formation of a
technological bubble in the IT sector of the
economy and its corresponding markets. The
methodology of the research consists of the
theory of technological changes, taxonomic and
structural-morphological descriptive analysis.
To achieve this goal, we will consider the full and
partial (incomplete) exchange of knowledge,
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