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Abstract—Kaizen is a Japanese business
philosophy that aims at permanent and continuous
advancement in all business functions.
Implementing Kaizen to advance standardized
business activities and processes aims to eliminate
waste in all aspects of the business process. The
paper presents and describes the existing, real
examples of Kaizen Environmental Management
in Japan (Toyota) and in Serbia (JTI — Japan
Tobacco International and Strauss Adriatic).

Keywords — Kaizen, business, environmental
management, waste

1. INTRODUCTION

Kaizen is a business philosophy where
human resources are the most important capital
of a company and it is based on continuous

improvements in  management, quality,
technology, processes, company culture,
productivity, safety and environmental

protection. Kaizen originated in Japan after the
Second World War, when it was necessary to
revive the destroyed economy as soon as
possible. War-ravaged Japanese companies had
to start from scratch. The point of Kaizen is to
create something out of nothing and to make the
most of everything that is already there. In this
situation, with new challenges every day and
where the survival of the company was
conditioned by his constant advancement,
Kaizen became a way of life. Most Kaizen
principles are universally applicable, and
companies that live by the Kaizen philosophy
and that are succeeding, should serve as an
inspiration and example of how it should work.
Of course, the rules of other companies and the
techniques they apply should not be blindly

ISBN: 978-86-80616-05-6

adhered to, but rather

circumstances [1].

adapted to own

II.  BASIC TERMS AND PRINCIPLES OF
KAIZEN

Kaizen is a coin of two Japanese words: kai,
meaning change or modification and zen,
meaning good. When brought together, their
meaning can be translated as constant,
harmonious and continuous improvement, which
is the essence of Kaizen philosophy. The goal is
to achieve great success and quality with simple
and small but continuous improvements. The
nature of man, who is basically never satisfied
with what he has achieved, is the basic driving
force behind the development of society [3].

The term Kaizen is used in three ways. The
first way involves Kaizen referring to the life
philosophy according to which every aspect of
life needs to be constantly improved. Kaizen also
implies the management approach of a company,
in which it seeks to continually improve all
processes and thus achieve better results. The
third way of defining Kaizen involves a set of

—

Figure 1. Japanese label for Kaizen [2].


mailto:djnvasovic@gmail.com
mailto:lukanesic003@gmail.com
mailto:ljubisa.stajic@alfatec.rs

tools and techniques that make improvements.
Kaizen focuses on small steps, which lead to big
improvements. It is considered that no idea is too
small, and that every, even the smallest move for
the better contributes to the company. Kaizen
solutions generally do not require large financial
investments, they are not risky, and therefore it is
expected to be more and more present [2].

Some basic Kaizen principles [1] are:

eKeeping things as they are, negatively affects
the company. Everything is changing, and for a
successful business it is necessary to adapt to
these changes.

eImprovement should take place on a daily basis.
Opportunities for improvements are limitless
and should never stop.

o[f something does not work, it must be repaired.
The worst part is to ignore the mistake because
the damage is only magnified.

eEveryone should be allowed to participate in
the company's improvements. Each employee
represents one part of the puzzle and only by
working together the right results can be
achieved.

eKaizen boosts the company’s economy. It
forces solutions for which the implementation
of the company does not have to spend a lot of
money and which enable it to do better
business.

III. EMERGENCE OF KAIZEN

Although it originates from Japan's
traditional value system and culture (from 17th
to the mid-20th century), Kaizen is in fact a
modern business philosophy. It originated and
developed in Japan shortly after the end of World
War 11, in the late 1940s. The Japanese economy
continued to recover from war operations and
devastation and resources were scarce. The USA
played a significant role in rebuilding Japan. As
part of the overall assistance, Japanese experts
and industrialists have had the opportunity to
become familiar with modern American
manufacturing concepts and efforts to improve
work efficiency. Given that Japan's resources
were minimal, the executives of leading Japanese
companies realized that it was necessary to make
the most of them and to organize the production
process as better as possible in order to maximize
savings and thus maximize profitability.
Advancing production, they went a few steps
further than American companies [4].

The philosophy, which originated in Japan,
has been successfully applied worldwide. Most
deserving for this is Masaaki Imai, the father of
Kaizen philosophy, the founder and director of
the Kaizen Institute Consulting Group. Masaki is
also the author of the book: "Kaizen: The Key to
Japanese Business Success", the first book in this
field to popularize this term worldwide. The
Institute was founded in 1986, with the aim of
helping companies around the world learn about
the concepts, systems and goals of Japanese
business philosophy. Today, this institute has
branches in over 30 countries worldwide and
employs over 400 consultants who carry out
projects in more than 50 countries around the
world. In 2011, a merger with Gemba Research
Company, was completed, further enhancing the
company's professional capacity. It is a pioneer,
innovator and leading consulting group
providing services in the field of business

process  improvement and  operational
excellence. The Institute organizes on-site
trainings, consultations, public events and

seminars [5].

IV. BASIC TERMS AND IMPLEMENTATION OF
KAIZEN

Gemba (actual place) is where the process
takes place. In production, it is a factory. In the
case of the faculty, the gemba is an amphitheater.
In Kaizen, going to the gemba is considered
crucial to the success of a company. If managers
rely solely on reports received from workers, this
may result in wrong decision-making, as these
reports may not be accurate [6].

Gembutsu (actual thing) means the
equipment, material, product or any other
physical object involved in the process. All these
things should be properly maintained and taken
care of. If there are any errors on them, they
should be promptly removed [6].

Genjitsu (actual facts) means intangible (non-
material) assets of a company. It refers to data,
characteristics, facts, information, know-how,
innovation, corporate culture, teamwork, image,
etc. In today's context, these assets are of
increasing value because this is a time when it is
crucial to have the right information at the right
time to successfully do the job. Therefore,
companies are investing more and more profits
in knowledge, training and ongoing learning [6].

Kaizen established 5 basic gemba principles.
The first principle is - whenever something does
not work or an abnormality occurs, one should



first go to the gemba. The second principle says
that gembutsu needs to be checked - inventory,
machines, tools. If one still cannot find the reason
for what is wrong, one wonders why, not once,
but five times. Often the first answer is not the
root cause. The third principle is to take
temporary countermeasures on site. The fourth
principle is to eliminate the cause of the problem.
The last, fifth principle is that once a cause has
been identified, a standard should be made to
prevent it from happening again.

Shojinka, Soikufu and Jidoka are Kaizen-
related terms. Shojinka represents a flexible and
universally trained workforce that is the main
driver of all change. Soikufu means a system that
supports creative thinking and innovative ideas
that come from employees. Jidoka means
autonomy and independence in terms of
independent quality control and spotting of
scarce products. This principle prevents a
product of inadequate quality arriving from the
previous process, to stop or slow down the
subsequent operation [7].

When implementing Kaizen, one should keep
in mind the environment in which the program is
intended to be implemented. How well the
company is suited to introduce changes, depends
on corporate culture. Kaizen does not require
large financial investments, but appropriate
preparations must be made. Being ready to
change one's mindset and eliminate prejudice, is
the first step. This is done through education and
training. Kaizen management's focus is on
employees and they form the basis for the
advancement and success of the company. It is
very important that every member of a company
is disciplined and that team spirit is in place.

For the introduction of Kaizen, the support of
the top managers, followed by other employees,
should first be provided. Business partners need
to be persuaded as well, since they also need to
be assured that stockless processes will not have
a negative impact on their business. Just
introducing and directing Kaizen should go from
top to bottom, while suggestions should come
from the bottom up, because the best suggestions
for improvement usually come from the people
closest to the problem.

The implementation of Kaizen
following the next steps [8]:

implies

1. Reject conventional old ideas.
2. Think about how to do something, not
why it can't be done.

3. Do not make exceptions and look for
excuses and justifications. Start by
asking questions about current habits,
practices and customs.

4. Do not seek or demand perfection.

5. If you make a mistake, do not hide it but
try to correct it immediately, and if
necessary, seek the help of colleagues.

6. Not to spend money on Kaizen, but to
think.

7. Wisdom appears on the surface in
difficult situations.

8. To look for the cause of all problems by
asking the question "why" five times.

9. Seek the opinion of ten different whole
people rather than just one.

10. Kaizen ideas are endless.

Kaizen is not a one-time phenomenon,
implemented and delivered at once with superior
results. It is a subtle, continuous process that
involves small and continuous changes. When all
employees - from the general manager to the
janitor come to work thinking how to increase
efficiency, what they can do to eliminate non-
value-adding activities and how to improve their
business with their creativity, the company is
considered Kaizen "infected".

The Kaizen implementation methodology is
described using the word PDCA (acronyms of
the word: plan, do, check, act) [9]:

ePlan - Specific things need to be identifiedin
order to be changed. Then a change plan should
be created. After that, the steps that should be
taken, must be defined and the results of those
changes assumed.

eDo (do) - Execute the plan in a test
environment. The change should be tested on a
small sample or on a reduced scale and
examined for the result of the proposed change.
Small steps are taken in limited conditions.
This step is primarily an attempt or a test of
change.

oCheck - Test the results of the test. If the
change has positively affected and improved
the business process, it applies to the business.
If the change did not produce the desired
results, you should try again with another
change.

eAct - Apply change to the entire business.
Introducing a change to standard operating
procedures.



Figure 2. Deming Circle [11].

What is particularly important is clearly
defining expectations in the first step. It is
necessary to have a clearly defined goal, because
in this way it is possible to determine whether it
is progressing, tapping in place or falling back.

The PDCA is a continuous cycle that is
constantly repeated and therefore improvements
become part of daily life. These four steps are
known as the "Continuous Improvement Circle"
or the "Deming Circle", by Edwards Deming,
who popularized it. Deming developed the
PCDA cycle in the 1960s in Japan. This cycle
contains the basic elements needed to understand
quality management and the continuous
improvement of all processes [10].

V. KAIZEN IN SERBIA

Japanese culture, their customs, religion,
philosophy, the orderliness of the Japanese
family, which are further reflected in the
orderliness of the state, the social order and the
orderliness of the education system, are fully in
line with the Kaizen approach that is embedded
in almost every human activity. Total quality
management is more of a philosophy in Japan
than a formal process [12]. The Japanese
management system is heavily influenced by
Japanese culture and its values and the basic
concept is: to do better, to make better, to
improve it even if it is not broken because if it is
not done it is impossible to compete with those
who do.

In Serbia, the proposals of lower level
employees are not sufficiently stimulated by the
management and in some cases are even
undesirable due to the expressed vanity in
business circles. There is a certain similarity to
the situation in which Japan was after World War
IT and Serbia now. Japan has emerged from a
difficult situation as a winner and today
represents one of the most powerful economies

6

in the world, that is, an example to be relied upon.
International companies operating in accordance
with Kaizen philosophy and beyond Japan are
the best proof that its implementation can
produce excellent results. The size of the
company does not affect the ability to apply.
Although large companies with stable demand
are the pioneers in the development and
implementation of Kaizen management, it is not
only limited to them, but can also be successfully
implemented in medium and small enterprises
with limited human and material resources [1].

Although Kaizen was originally related to the
automotive industry, its principles can now be
implemented in all companies, regardless of the
business they are engaged in. Kaizen is a process
of constant and gradual change and is not
conditioned by large financial investments and
sophisticated technologies, which makes it quite
suitable for application in the conditions in which
the Serbian economy is located. This is one of its
biggest strengths. All available resources are
used and efforts are being made to maximize
profitability and efficiency. In practice, each
worker is expected to take responsibility for his
work, his workplace and the end product.
Employees need to make progress on a daily
basis but their proposals and initiatives should be
adequately rewarded, too. In this way, employees
feel better about their jobs because they have an
impact on improving them, which makes them
interested in the work process [1].

In 2013, in cooperation with the Agency for
Foreign Investment and Export Promotion
(SIEPA) and the Japan Agency for International
Cooperation (JICA), a program to improve
production at Serbian companies was
implemented in order to increase
competitiveness in the foreign market through
the transfer of knowledge and best practices from
Japan. A consultant sent by the Government of
Japan to contribute to the development of the
Serbian economy with his experience and
knowledge has helped management in 14
Serbian companies to get acquainted and
implement the Kaizen system. The companies
that have been involved in this program are from
different industries: metal and electrical
industries, transport and also companies dealing
with products in the fields of visual
communication and advertising. Thereafter, the
efficiency of production increased, the number of
workers on the production line decreased and the



system of documentation and control of workers
improved. Within the project, the ways of
working have changed but the awareness of the
employees has also changed significantly [13].

Since it does not require large financial
investments, the interest of Serbian companies in
this type of enterprise management is increasing.
The implementation of Kaizen in Serbian
companies would bring faster progress and
development of Serbian economy and society.

A. Japan Tobacco International inc. Senta

Promotion and introduction to Kaizen
philosophy in Serbia is also due to JTI from
Senta, which helps Serbian companies get
acquainted with this philosophy by organizing
visits ~ where  practical  examples  of
implementation can be seen. The factory often
organizes open-door days where JTI
management gives employees from other
companies the opportunity to personally see how
Kaizen works. The aim is to attract small and
medium-sized enterprises and to show them how,
by applying this method, they can prosper and
develop, increase profits and contribute to
Serbia's economic development.

Kaizen's foundation at JTI is the 5S process
that organizes workstations and improves
efficiency at the micro level. Tidiness and
precision are not only designed for visual
impression, but the goal is not to spend more than
30 seconds searching for the necessary things
and to prevent possible injury to workers. 58S,
which involves organization, cleanliness,
cleanliness, standardization and discipline, is the
most easily implemented method that delivers
significant improvements. The company-wide
certification body (120 countries) awarded the
Senta plant a silver 5S certificate, which means
that 5 sectors of the Senta plant achieved 91% of
optimal job organization and process control of
100%, indicating that JTI in Senta, it is achieving
worldwide results [14].

In addition to the 5S principle that forms the
basis, JTI has also added the 3R principle to
further enhance Kaizen's efficiency. 3R means:

1. Right Object
2. Right position
3. Right quantity

JTI is the first company in Serbia to fully
implement Kaizen management that is
responsible for the success of Japanese

companies. The basic motto of the employees of
this tobacco factory is Move to Improve. One
example of Kaizen application is a glass box and
a form holder. Each worker has the opportunity
to write his or her innovation idea on the form
and put it in a box, which is reviewed once a
week. In this way, workers become more
involved in managing the company and become
more loyal. In addition, the person who knows
the machine and knows it has the disadvantages,
can make quality suggestions for improving the
production process. Employees whose proposals
have been approved receive awards at the local
level and are eligible to participate in the regional
awards competition.

Pictures of tools and tools are hung on the
walls and squares for mobile machines are
drawn, in which they are indeed parked. This
saves the time it takes to find the necessary
things. Also, beside each machine, laboratory or
office, names with pictures of employees
responsible for a particular function are hung
[15]. By applying the Kaizen philosophy,
productivity was increased by 50% and
production scrap was reduced by 46% [16].

Visual management is a technique that
ensures that all workers in the company, through
the information presented in a visual form, can
understand the state of the process. It creates an
environment where things are obvious from the
moment of entry. Visual information should be
relevant, useful and timely. In JTI in Senta, visual
management is ubiquitous: in production,
warehousing and offices.

During the production of cigarettes, one of
the final stages is the packaging of packs by
machine. Within the machine there is something
like a tank, a funnel shaped through which the
packets pass and go to pack. This funnel must be
filled with packs to be ready for the next process.
The funnel was white in color, so it was difficult
for workers to notice when it needed
replenishment. Because of this, it happens that
the funnel replenishes only when it is completely
emptied. The packaging process therefore had to
be stopped. This, of course, led to a slowdown in
production, low productivity and damage to the
machine as it had a lot of idle time. The proposal
was to paint the funnel. The lower part is painted
red and when the level of the pack is in the red
zone, it is necessary to top up the funnel
immediately. Green means that the amount of
packs in the funnel is optimal, while beige is a
warning that says it will need replenishment



soon. This way, with a single glance at the
machine, the worker knows a clear state of the
tank and can react accordingly. There is no
longer production downtime, packaging now
runs smoothly without any hassle, and workers
work with no extra workload. This is just another
example of how one small change, which
requires minimal financial investment, can
contribute to improving the performance of the
entire company.

Changes in the work environment lead to
changes in the attitude of employees, which
together affect the change and improvement of
the business culture. Employees develop
themselves, teamwork 1is established, which
improves the atmosphere in the company and
increases the motivation of employees. Good
organization of work environment reduces
unnecessary work, increases employee safety
and productivity which all leads to lower costs.

A number of activities are organized for
employees at JTI. One of them is a learning day,
when employees have organized lectures in the
field of business but also an opportunity to
master a new skill, all with the aim of developing
and improving communication. Also, there are
internal trainings organized, such as: project
management, communication skills, presentation
skills and the like. Within the company there is a
library with business literature that employees
can use.

Kaizen applies to every employee of the
company, it applies every day and in every place.
Only in this way permanent and long-term
progress is possible. Satisfied employees are
important for the success of the company. JTI has
this because 88% of employees would
recommend them as an employer and as many as
94% would make the extra effort for the
company to succeed. It is also important for
employees to move forward, so job positions are
always first advertised internally to evaluate
potential candidates within the company [1].

B. Strauss Adriatic

Strauss Adriatic is a company known for its
Doncafe brand, which has also started
implementing the Kaizen business system. The
company is part of the Strauss Group, a leading
Israeli company and global food and beverage
manufacturer, with 26 factories in 18 countries in
Europe, Asia, South and North America. One of
the leading coffee processors, one of the first in
Serbia to start applying this philosophy in order

to improve business. The implementation of
Kaizen at Strauss Adriatic began in 2010, when
the first trainings began and the application of the
specific principles began after a visit to Japan
Tobacco International in Romania in 2011. Like
any innovation and application of Kaizen
management, initially encountered resistance
and concern among employees and it took an
extraordinary amount of effort to get all
employees involved. That accepting the
application of Kaizen management though
progress is the fact that in 2011, there were 58
proposals for improvement, one of which 31 was
adopted.  Although anonymously making
proposals helped to overcome the feeling of
insecurity because of the opinion that their
proposal is not good, thanks to the provision of
public proposals that are followed by specific
people, the most valuable and creative proposers
were rewarded for their efforts. The idea behind
the introduction of Kaizen management in
Strauss was to improve working conditions,
increase productivity and safety, arrange space,
but also to improve communication among
employees. For the time being, Kaizen
methodology is represented in production and
most proposals relate to modification of working
methods or certain procedures that employees
have identified as a barrier to work. The
equipment that was damaged was repaired and
brought back into serviceable condition, and the
one that was destroyed was replaced with a new
one. For ease of reference, numerous instructions
and panels have been put in place that clearly
indicate how some piece of equipment is used,
where it stands and who is in charge of a
particular sector.

The use of coffee weed as biomass for
heating is a proposal that came from one
employee is an outstanding example of Kaizen
application, which solves the problem of waste
disposal and finds its new purpose. Although this
proposal also required some investment, one year
after the implementation of this heating system,
the investment was fully paid off, so it can be said
that the company now has drastically lower costs
[17].

C. TETRA PAK

Tetra Pak has been present in Serbia for over
40 years. The first dairy to start working with
Tetra Pak was the Agricultural Institute



Belgrade, which, thanks to modern
equipment, produced 120,000 liters of milk a
day. Production of packaging under the Tetra Pak
license in Gornji Milanovac was started in 1966,
and the factory became part of the Tetra Pak
company in 1997, and thus Tetra Pak Production
was established with headquarters in Belgrade.
Since then, the plant has been constantly
modernized, thanks to investments, and
continues to be invested in it. Today, Tetra Pak
Production is one of the largest Serbian exporters
[18].

Tetra Pak uses Kaizen tools. At different
stages of implementation they faced different
challenges. The first challenge of any
organization looking to implement a new
business process is how to ensure that all
employees embrace change in the right way. Top
management plays a key role here. If top
management has a 1% doubt about success then
manufacturing employees will have 50% doubt
and the program will not be successful. The
second challenge was how to keep the program
active and further improve in conditions of
production growth, increase in production
complexity and increase in the number of
employees. The proper set up of the process
improvement system, the quality of the achieved
standards and, above all, the quality of training
of newly hired colleagues in order to enable them
to get involved in the program as quickly as
possible and to contribute, played a major role
here.

Kaizen also has an impact on the financial
perspective and innovation, which are two very
important aspects of business. By increasing
productivity and efficiency of production and
business processes, as well as by reducing waste,
it directly influences profits, partly through
savings generated in manufacturing processes
and partly through innovations in the field of new
products and services, as well as innovations in
improving the quality of existing products and
services [19].

VI. CONCLUSION

The business environment is changing
rapidly and the old ways of running a business
are no longer working. Flexibility and
proactiveness are no longer the characteristics by
which competitive advantage is gained, but a
necessary means of survival. As a result, new
concepts in management are being developed.
One of them is Kaizen, a Japanese business
philosophy, based on the pursuit of continuous

improvement. It is based on the fact that nothing
is perfect and needs to be constantly improved
and updated. The basic philosophy of Kaizen is
fixed, while the tools and techniques to
implement this philosophy can change over time,
supplement and perfect. Kaizen is a philosophy
whose implementation can achieve better
business results and above all improving the
quality and increasing productivity is the general
hypothesis that the work demonstrated by
analyzing a company in which Kaizen is applied.

The techniques and tools used in Kaizen do
not require big financial investments, they are not
invasive and improvements, even the smallest
ones, should happen on a daily basis, as this
proves that small and continuous improvements,
in the long term, achieve great savings and great
improvements in all processes in the company. In
addition to requiring minimal financial
investment, Kaizen is also credited with the
many savings that can be made from its
implementation. Unnecessary and wasteful
activities in the business process are first
identified and then eliminated, and attention is
focused only on what creates value, thus proving
that activities that do not add value should be
eliminated. An obstacle to the wider application
of the Kaizen business concept in companies is
the pronounced individuality and competition of
employees, which is characteristic of the
American managerial approach. Employee
involvement in implementing Kaizen increases
their motivation to work.
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Abstract—Fundamental concepts of David
Bohm’s seminal scientific work are extended to
the social science domain and in so doing the
author unfolds unique concepts of innovative
thinking in terms of which economics and
management may potentially benefit from this
approach. Advantages and opportunities of David
Bohm’s method are shown by interpreting
wholeness and implicate order in both classical
and quantum theories. Special emphasis is placed
on phenomena of space-time and entanglement
which evolved into his hidden variables and
nonlocality theories. Finally, discussed are some
observed implications for creativity and artificial
intelligence in the financial sector and how firms
can learn from business experience thus proving
the totality of mutual enfoldment and unfoldment
in social and natural sciences.
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I. INTRODUCTION

Professor David Bohm  (1917-1992)
unquestionably remains one of the leading
world scientists. He has not only confronted the
ordinary interpretation of quantum theory,
questioning his own findings, but has incited
many other scientists to revise what their own
approaches and findings in science are.

His work incited his fantasy, profound
scientific interest and originality of approach
[1]. Besides ground breaking discoveries in
theoretical physics living in the real world and
the way it functions in fact excited him the
most. He spent a great deal of his career in the
development of the theory of creativity,
communication, meaning of thought, language
and dialogue called ‘flowing meaning’ needed
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for an orderly life [2, 3]. In developing original
quantum theory concepts [4] and his 1952
stochastic interpretation of hidden variables
theory he worked closely with Luis De Broigle
and Jean-Pierre Vigier. He developed Bohmian
trajectories with Basil Hiley and the Aharonov-
Bohm effect with Yakir Aharonov. He had
many other cutting edge discoveries in special
relativity theory [5], wholeness and implicate
order [6] and in the hidden variables theory [7].

His joint discoveries on the holonomic brain
model with Karl E. Pribram [8] were an
important part of the research on the nature of
intelligence and human consciousness [9]. He
described human thought as a complex system
which functions in each human being and in the
world we have created through our mechanical
use of thought. Instead of being something of
extraordinary significance as made by man, he
suggested that the overwhelming majority of
human thinking is actually a collection of
reflexes which function automatically. He also
explained that thought has artificially and
wrongly divided itself from the physical body
and human emotions [9]. Here we discuss
possibilities to overcome mechanical thinking
[10] through innovative applications [11, 12] of
quantum theory, coupled with David Bohm’s
interpretation of relativity [5] and subsequent
contributions of other prolific authors who
realized the limitations of relativity [13, 14].

II.  BOHM’S CONCEPTIONS OF
METHODOLOGY IN SCIENTIFIC RESEARCH

A.  The Science of Interconnectedness

To see more clearly what is implied here it
might be said that proposed is not only to learn
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from existing theories in physics, psychology
and other sciences, which are all
interconnected, but to go on assimilate what is
valid in these theories, then do something
original, and yet go beyond this work in
qualitatively new ways questioning everything.

B. Interconnectedness is coherently optimized
through hidden variables

Some laws exist independently of whether
we know about them. Also the moment we
discover them, they are contested and new
unknowns appear infinitely. At the present
moment our computation is based in space and
time which the author considers a limitation in
terms of the hidden variables wholeness
theories developed by Bohm. However,
quantum computers seem to obey physical laws
more gently. Now the word gently, suggests
that physical laws may in fact change and what
if they are not the same from one region or
space to another and what if the change takes
place with a different time derivative? If this
turns out to be so, then this assumption may
hold against Einstein’s equivalence principle,
according to which the laws of physics are the
same everywhere. One of the first scientists to
suggest this was V.A. Fock who indirectly
supported Bohm’s hidden variables theory by
pointing out that the equivalence principle may
in fact have a non-local validity [14].One can
similarly question Heisenberg’s uncertainty and
Pauli’s exclusion principles and all other laws.

III. ONNEWTON’S HERITAGE AMONG
MECHANICS AND RESEARCHERS

Newton’s laws of motion imply that the
future behavior of a system of bodies is
determined totally symmetrically and eternally
in terms of the initial positions and velocities of
all the bodies at a given instant of time, and of
the external or internal forces acting on the
bodies. Possible future motions of the bodies
are simply the positions and velocities of the
bodies at a given instant of time. Therefore,
they constitute a set of “one-to-one” cause and
effect relationships with subsequent positions
and velocities of each body established
exclusively. The theory of relativity, and then
especially Bohm’s unique interpretation of
quantum theory, corrected Newton’s laws of
motion, and thus helped to define their validity
in a way which is significantly different.
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Nevertheless when mechanics and researchers
explore perfectly symmetrical (explicate)
bodies the relationship between mass and
energy or momentum and position, produces
puzzles in their minds, as these relationships
are in conflict with various “invisible”
suppositions concerning the general system of
the world. Hence it is helpful, for everyone to
go more deeply into our implicit common sense
assumptions to prove and demonstrate that they
are not unavoidable and to show quantum
theory is really different and realize there is no
paradox involved in mentioned relationships.
Clearly, based on Bohm’s experiments, we do
not anticipate that any symmetrical relationship
will represent any absolute truth because to
achieve this it would have to hold everywhere,
under all conditions, unequivocally, limitlessly
and without any restriction.

IV.  FRAGMENTATION VERSUS WHOLENESS

As on symmetricity we first point out the
Bohm identified problem of fragmentation of
human consciousness. The widespread and
pervasive distinctions between, induction and
deduction on one side, analysis and synthesis
on the other side, which are sometimes
preventing researchers from seeing the totality,
or indeed, even wholeness of the research
question, have one of the key factors of their
origin in a kind of thought that approaches
things as fundamentally split, disconnected, and
‘broken up’ into yet smaller constituent
necessarily independent and self-existent parts.

Fragmentation revealed the need for new
forms of research insight different from atomic
theories of Democritus. This can be
accomplished and some made such changes in
their approach. For example, Einstein [15],
realized that issues dealing with space and time
and the particle nature of matter, produced
confusing assumptions that had to be dropped,
and he came forward to ask new questions
leading to radically different concepts.

In order to see the forest from the trees, in
business management for example, it seems
useful to make inferences consisting of a
particular topic and making a series of
explorations not only related to a particular
issue but to everything else at the same time
because all questions are related. Clearly, if we
understand one question rightly, all questions



are answered, which really means, when doing
a particular research the question is do we
know how to ask the right holistic question?

V. SPACE AND TIME

We are that is we exist, this is an actuality,
but is it in time-space or not? Has the human
brain the capacity to see in what it is doing now
- being caught in the notions of space and time?
Instead, can one say that being and movement
simply have no form? Bohm emphasized how
man has taken a wrong direction and got caught
in this kind of Decartes’ theory of knowledge
that ‘I think therefore I am’, which is
dominated by space and time which became
our psychological knowledge. He stressed that
time is limited to a certain psychological
direction or area, and beyond that, it has no
value. It is not clear to say that human brain is
of space and time, but rather that it has
developed in such a way that it is in both time
and space. Can the mind operate without time if
the brain is not able? The brain is mainly
dominated by space and time, which is
measurement through thought, although that
doesn't necessarily mean it couldn't change. It
seems necessary to deny the very notion of
space and time in the sense of looking forward
to the present, and deny all the future and all
the past as time concepts. Can we deny that
space and time exist independently? It seems
we just have the impression that time and space
exist independently of us. In reality human
beings are caught in the stream of space and
time, and therefore it would seem absurd for us
to deny them because that is unfortunately what
we are. However, it should be vice versa and if
we are successfully out of the stream of space-
time, then we find it as a post-quantum hidden
variable limit with imaginary time rather than
as a classical limit? If time is a dimension of
space then is space also imaginary?

A. Entanglement

The question whether entanglement also
occurs across time seems to produce
misunderstanding and remains significant. It
should be stressed that the quantum theory
implies that elements which are separated in
space represent non-causally and non-locally
[7]1 connected projections of a higher-
dimensional order. Quantum theory implies
non-continuity, non-causality and non-locality

[6]. Therefore it derives that moments
separated in time also represent such
projections of this reality. The non-causal
connection of elements that are distant from
each other was first brought out in the highly
debated, perhaps even controversial, 1935
experiment of Einstein, Podolsky and Rosen
(ERP) later well contradicted by Bohm [4].
Different particles should be taken literally as
projections of a higher dimensional order which
cannot be elucidated in terms of any force of
interaction between them. Clearly if a molecule
is forced to disintegrate and then its atoms are
observed after they have separated and are
quite distant from each other, they no longer
interact and or have causal connections any
more. But Bohm showed how they correlate at
a still higher implicate or enfolded order [6].

VI. NEW DIMENSIONS BETWEEN MIND,
MATTER AND MICROELECTRONICS

Micro-electronics industry is evidently the
fastest developing business sector steered
primarily by the expansion of the computer and
telecommunications markets, as well as the fast
growing automobile industry, industrial
electronic markets and military. The production
of extremely small and ever tinier
microelectronic components is contributing for
a great pressure for the development of
mentioned and many other business sectors,
given the extreme high quality demanded by
their producers and consumers. Bohm
extensively discussed mind and matter with
Pribram [8], Krishnamurti [9], and others. In
that context author’s main points suggest five
great business potentialities for consciousness:

1. Identify and exploit the differences and
similarities between brain and micro-
electronic accumulation.

2. Identify and exploit the differences and
similarities between artificial and natural
intelligence.

3. Identify and exploit the role of material
processes in the brain and of matter in the
mutation of brain cells.

4. See and exploit a problem-solution:
Advantages of wave properties of the
mind in development and/or defense from
micro-electronic accumulation.
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5. Exploit insight, imagination, creativity
and innovation in Bohm wave like micro-
electronic enfolded implication.

Observed similarities resonate far more
than differences. The space surrounding the
center of mechanical knowledge in the brain
and in microelectronics is practically unlimited
for both the mind and artificial intelligence
which is where consciousness resonating along
the different congruent field theories (Fig. 2)
becomes significant. In Fig. 1 author illustrates
the impact of going beyond consciousness:

Figure 1. Unfolding Properties of Consciousness
(Source: Author's interpretation)

A.  Space Time and Consciousness

In Table I the author interprets space time
entanglement very differently from the older
and classical theories.

TABLE 1. FIELDS OF SIMILARITY AND DIFFERENCE
(SOURCE: AUTHOR'S INTERPRETATION)

Space Time Consciousness
Transience Transience Transience
Wholeness Fragmentation Unity
Implication Explication Intentionality
Sensitivity Insensitivity Sensitivity

Simply, the concept that there is one unique
universal order and measure of time is only a
habit of thought built up in the limited domain
of Newtonian mechanics.  Nevertheless
identified was transience as one common
denominator of space, time and consciousness
because of their state of lasting only for a short
time. There may be others. If time exists and as
a notion it is accepted then it consists of the
past, the present and the future which is a
movement made up of fragments. But, this is
also a criticism of the existence of time and
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transience because it tends to give the observer
[6] a rather fragmentary impression of the
logical and conceptual structure of physics as a
whole and therefore suggested is an unlimited
approach with wholeness. With transient time
we are often not able to observe the unpredicted
negative consequences, which cannot always be
dealt with in terms of a fragmentary mode of
thought. For example, by studying environment
and nature in a transient and fragmentary
manner, man has depleted the ozone layer and
farm land, dried out lakes, and even changed
climate. It seems that abandoning transience
and fragmentation in the space time
entanglement allows for quantum wholeness
and an unlimited interpretation of physical
reality. Landau’s physics [13], is also an
excellent example of a non-relativistic space-
time mathematical ~model that  fuses n—
dimensional space and m—dimensional time
into a single continuum other than the (3+1)
model used in relativity theory. The question is
can the single continuum be replaced by
multiple unlimited number of Bohm’s hidden
non-local continua? Beside the aspect of speed
of computation can a quantum algorithm then
be the first step towards limitless potential of
computation without time and space?

B. Universe and Consciousness

An interpretation of the original Latin word
‘conscientia’ has several directions: a group of
people who know something or have
knowledge of something together with others; a
group of people co-participating with another
or others. It can also imply self-consciousness,
feeling and in a figurative sense a conviction.
The universe means whole or all one. It is a
kind of an order. In response to the questions
posed in the previous section it seems that the
key derived meaning is whether the universe,
which is orderly and consisting of all forms of
matter and energy possesses the faculty of
knowing or coparticipating. Various
interactions between matter and energy in the
observable and non-observable space seem to
confirm that this is so and different significant
theories have hypothesized and provided some
evidence in this direction. Particularly valuable
are the electromagnetic and gravitational fields
theories (Maxwel, Lorentz, Einstein and
others), morphic resonance and morphic fields
theory (Sheldrake) all leaning on Bohm’s
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implicate and explicate order theory. Therefore,
it does seem logical to agree that consciousness
is a very special structural quality of the
mentioned fields and an actual medium through
which the universe subtly communicates within
itself and with us.

VII. ROLE OF QUANTUM COMPUTERS IN
CONNECTING THE CLASSICAL AND THE
QUANTUM WORLD

Let us consider whether and how the
quantum computers may clarify the connection
between the quantum and classical worlds.
While it is indeed impossible to use a classical
computer to study the quantum-to-classical
transition let us consider the quantum-to-
classical relationship as various levels of
subtlety in mind. Instead of asking what is the
transition of relationship of these two processes
there is perhaps a different approach which
suggests mutual participation of the two poles.
The answer that is suggested here is that there
are not two separate or parallel processes. But
instead, proposed is that both are essentially the
same. This really means that that which we
experience as classical, in its movement
through various levels of subtlety, will, in a
natural way ultimately move the relationship by
reaching the level of the quantum potential.
There is no unbridgeable gap of barrier
between any of these levels. Rather, at each
stage some kind of information can serve as the
enfolding bridge and this represents the real
potential for quantum computers. To explain
what is meant here, one may consider the
analogy of the poles of a magnet. And while the
magnetic poles are only abstractions, proposed
here for convenience of thinking about what is
going on in the quantum-to-classical
relationship, this whole emerging evolution has
a much a deeper reality—an undivided
magnetic field that is present over all space.

For the purpose of the suggested transition
there arises the study of the question: How
close is a quantum system to behaving
classically? To answer that question we should
not be reducing the quantum pole to a mere
function or aspect of the classical or vice versa
(e.g. as is done in idealism and materialism).
The central issue in the suggested classical
quantum non-transition is, however, that before
the emergence of the quantum theory, our

knowledge of matter was obtained from the
study of physics which often led us to reject
that it could have a mental pole, which would
allow it to participate with a mind and with a
quantum computer in the quantum-to-classical
relationship. We can now say that this
knowledge of matter (as well as of mind and
the quantum computer) has evolved in such a
way as to support the approach that has been
illustrated here. To develop this approach
further might perhaps enable us to extend our
knowledge of both the classical and the
quantum poles into new horizons leading to a
more consistent interpretation of such questions
than is possible in the usual dualistic and
reductionist approaches to the quantum-
classical relationship.

A.  Whether a quantum computer will ever be
able to usefully read the human mind

The discovery of an answer depends on
whether a computer can offer a satisfactory
simulation of human intelligence. This
essentially means that the computer would have
to be able to become “aware” of implicit
assumptions of the human mind, and to
question them when necessary. This,
additionally, would require that the computer
be able to reveal and question the whole tacit
and largely “unconscious” basis of the society
in which it was constructed. To the degree that
human intelligence is able to face up to such
questions sufficiently, there is similar to “child-
initiated” thought and a corresponding free
movement of imagination in awareness and
attention, which enables the development of
creative intelligence. The question is really how
could this be simulated by a computer? One
potentiality is to excite or perturb random
changes in some of its software and operational
strategies as projected in quantum field theory.
Further questions are would such simulations
be inappropriate and destructive and would it
be feasible to handle such software and
programs in a way that optimally fits the human
environment? If Al itself is arguably to be
called intelligent, then it would have to consist
of its own internal standards as to what is
useful or fits best. These standards, resembling
scattered DNA corrections in quantum fields
would obviously require an own standard for
flexible readjustment and reprogramming in
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itself. As we shall see this assumption has
indefinite options in economics and finance.

VIII. QUANTUM INNOVATIVENESS AND
CREATIVITY PRESUPPOSES INNATE
ENTREPRENEURIAL INTELLIGENCE

Is there any interconnection and similarities
among Innate Intelligence, Innovativeness and
Creativity? As in Bohm’s method, let us first
share the meaning of these terms [3], all of
which have Latin origin. Innate originates from
the Latin word ‘innatam’ which means inborn
and natural. Intelligence originates from the
Latin word ‘intelligentia’ suggests the power to
understand and reason while it actually means
ability to have insight or to read between the
lines and is therefore not a product of thought
or reason. Innovativeness originates from the
Latin word ‘innovo’. Innovativeness is
therefore something new and unusual that does
not allow the traditional usage, for example it is
a new product or service. Creativity originates
from the Latin word ‘creator’ which means
originator and creator. In contrast to
innovativeness and innovation, creativity
means bringing into being something that was
not there before. It seems that there is
interconnection, rather than similarity, in the
sense that intelligence is the space provided
between the old and the new brain, the space
between the synapses for some new thing to
happen which allows for innovativeness and
creativity to take place in that space. If an
economic phenomenon is just something new it
would be innovativeness. If it never existed
before it would be creativity. But,
understanding the logic of creativity,
intelligence and innovativeness does not in
itself make one more creative, more innovative
or more intelligent and this is where the key
word innate becomes really very significant.

If the innate intelligence originates from the
old or reptilian brain and poorly connects with
the limbic brain and neocortex then the innate
intelligence is very limited by the qubits. This
ends up in quantum decoherence. If the
synapses between the three brains function or
make use of quantum multibits then it’s a
completely different entrepreneurial potential
of coherence and not relativistic decoherence.
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A. Creative Output in Entrepreneurship

Creative output is neither obvious nor easy
and involves an element of fantasy with
intelligence, unexpectedness and mystery [16].
It is a kind of creative thinking involving
changing concepts and perceptions. Great
business ideas are produced and one doesn't
always know how they came about. And while
one can try to observe the origin and
appearance of creativity among successful
businessmen this will tell very little because
such people are often unaware of the sources of
their creativity. Creativity can be used in
business problem solving if that implies
solutions that were not there before, if it means
a search for differing alternatives. Therefore
creativity cannot really be guided for problem
solving because then it would be mechanical
and unintelligent. But rather, in a creative and
coherent approach one can look at the problem
as an enfolding whole to see if there is another
way, what are the alternatives or what else can
be done to address the economic issue at hand.

IX. MAIN OPPORTUNITIES FOR ARTIFICIAL
INTELLIGENCE IN THE FINANCIAL SECTOR

It seems to be an opportunity to discover
whether a computer can read the brainpower of
a financial market which does not portray a
financial trend. That again depends on whether
a computer can offer a satisfactory upgrade of
human intelligence. As indicated in Section VII
the computer would have to be able to become
“aware” of implicit financial assumptions of the
market brain and the related human mind, and
to question both when necessary. This,
additionally, would then require that the
computer be able to reveal and question the
whole tacit and often “unconsciously ruthless”
basis of financial markets for which it was
constructed. To the degree that artificial
intelligence is able to face up to such questions
sufficiently, there is an opportunity similar to
“child-initiated” consciousness involving free
movement of financial imagination in markets.
This opportunity seems to have potential to
allow development of creative financial sector
quantum intelligence. The question is really
whether and how could this be simulated? One
potentiality is to incite or excite random
changes in some of the financial market
software and operational strategies as projected
in quantum field theory. Are such simulations



appropriate or destructive? Would it be
practically achievable to handle such software
and programs in a way that optimally fits
financial markets? If Al in the financial sector
is really to become resourceful, then it would
have to consist of its own internal processes as
to what is useful or fits best. These financial
standards and criteria, similar to occasional
DNA corrected perturbations in quantum fields
would obviously require an own standard for
flexible financial market monitoring. These are
just hypotheses but there may be an indefinite
number of other ways of approaching artificial
intelligence in economics and finance.

X. INERTIAL VERSUS MINDFUL REPETITION
OF PREVIOUS ENTRY MODE CHOICES: DO FIRMS
LEARN FROM EXPERIENCE

These are indeed two of the key words
explaining mindfulness and not only in relation
to firms. However, it must be emphasized that
repetition has really ceased to be regarded as an
insight into business, into a deep way of
looking at business. Firms no longer regard as
an absolute truth the notion that the whole of
business reality is actually constituted of just
‘atomic business building blocks’, all working
together more or less mechanically. Innovative
and creative firms do not follow on each other
relatively mechanically from experience, or
through association determined by habit and
conditioning of company managers. Also, at
least when it comes to innovative and creative
firms, seeing the reason for entry mode choices
is not a mechanical activity of this nature based
on experience. But rather, a company
management is aware of each aspect as
assimilated within a single whole, all of whose
parts are both inwardly and outwardly related
(as are, for example, in the systems theory)
folding and wunfolding. Here, a company
management has to stress that the act of logic is
really a kind of perception through an
entrepreneurial mind of the managers, similar
in certain ways to an artistic perception, and not
merely the associative mindful repetition of
previous entry mode choices that are already
mechanically known. Now, proceed from the
meaning of 'inertia' - or a business tendency to
do nothing and remain unchanged in relation to
competition and stakeholders, or when a
company continues with uniform business
development. Unless that state is changed by an

external stakeholder it seems, speculatively at
least, that when it comes to innovative and
creative firms, the reason for entry mode
choices is not an inertial activity of this nature
based on experience. Suggested is non-inertia.

XI. DISCUSSION OF SIGNIFICANCE OF
RESULTS

Many possibilities remain for further
development of notions with new quantum
based intelligence in both social and natural
sciences which is not a reaction of the
conscious mechanical mind. It involves an
action in which not only qubits move, because
they are really quantum mechanical binary
simple two possible states, but rather allowing
quantum non-mechanical hidden variables.
Now this is really where it seems possible to
make a breakthrough in the quality of human
observation:  with  the  non-mechanical
application of the de Broglie-Bohm theory,
which also postulates an actual configuration
that exists even when unobserved [17, 18].
Learning about this through the unconscious
mind is obviously closely related to both brain
and mind. It is important here that we be clear
in our presentation techniques, analysis and
synthesis. Fig. 2 provides one interpretation of
how energy is meditatively organized for the
benefit of a holonomic brain, as a sort of unique
range of metaphors, energy and information.
The concurrent, rather than successive,
existence of different powerful fields as well as
continuous enfoldment-unfoldment processes
should be noted. In a way, these can be looked
on as translated measures (actions instructed by
knowledge and reason) which are tacitly taken
by man to try to attain the measureless to man
[19] and that which is seen and that which is
not seen [20], which seems to be a state of
mind in which he loses a sense of separation
between himself and the whole of reality which
Bohm called holomovement. Indeed, such
notions are uncontradicted. For what is
measureless to man is only that which cannot
be incited in classical limits defined by man’s
knowledge or reason, which also extends into
economics [10]. Clearly, Bohm’s hidden
variables in a superimplicate order reveal
innumerable potentialities in both natural and
social sciences and their interaction therefore
becomes ever more significant.
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Figure 2. A holographic interpretation of main stream
congruent field theories in a concurrence order
(Source: Author's interpretation)

B.  Similarities between quantum physics,
economics and management

We summarize our three main inferences:

1. At quantum level interaction in the
domain of nuclear dimensions has some
correlation with the macroscopic level
[10]. Rational economists make informed
micro and macro judgments, also by
applying calculus and on the basis of
marginal and opportunity cost while at
management level there is correlation
between leading, performance and people
development.

2. At quantum level the wave function is
only a statistical correspondence with the
actual behavior of matter. In economics
markets are an optimal way to perform
and regulate economic activity and can
also be understood with uncertainty or
stochastic ~ processes and nonlinear
dynamics. At  management level
motivation can be unstructured involving
indeterminism and probabilistic
interpretation [12].

3. Superimplicate  transformations  [10]
between wave and particle aspects of
matter have potential to explain all forms
of behavior with matter. Economic, trade /
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business cycles take a downward or
upward trend and are better/faster
understood with quantum computing and
quantum finance. In management leading
can also be unstructured involving
indeterminism and probabilistic
interpretation.

XII. CONCLUSION

It seems to be wrongly felt that if there is to
be any finding or conclusion that it should be
taken as the ‘received’ and ‘final’ notion
concerning the nature of the observed scientific
phenomenon. A more objective attitude is that
our notions concerning the raised dilemma of
research findings and related conclusions are in
a continuous process of development, and that
one may have to start with concepts that are
just some sort of improvement over what has
thus far been discovered, and then to go on
from there towards more developed concepts. It
is subjectivity to consider any finding or
conclusion as final. A more objective approach
is that our concepts and theories concerning
any phenomenon are in a continuous flux or
movement. There is obviously no reason to
suppose that there is or ever will be a final kind
of insight or absolute truth about anything.
Indeed to take findings in any research and
related conclusions as final would gravitate to
obstruct the free flux of the human mind
required by clarity of perception. Any fixed
truth in relation to findings and conclusions
would only serve distortion and confusion, thus
stretching subjectively into all aspects of
scientific research and discovery. We have to
be ready to discover new limits of the relatively
autonomous structure of subjectivity in order to
look for new or hidden laws that will allow yet
broader autonomous discoveries. Clearly, as we
continue the research, we have to remain open
for new fundamental changes and emerging
discoveries. Our conclusion is that there are no
limitations on applying quantum theory,
wholeness and implicate order in economics,
finance and management; and we see that
numerous other potentialities are opened for all
sciences because the notion of infinity of
wholeness and implicate order implies that the
development of science will lead to an
inexhaustible diversity [21] of both known and
unknown (Bohm’s hidden) new discoveries in
an undivided universe [22].


https://en.wikipedia.org/wiki/Stochastic_process
https://en.wikipedia.org/wiki/Chaos_theory
https://en.wikipedia.org/wiki/Chaos_theory
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Abstract— The paper addresses the problem of the
global-local paradox in business organizations.
The source of this problem lies in the differences
between functional operations of subsystems, and
most importantly the global and local level of
organization.  The existing approaches that
address this problem emphasize mediation and
amelioration of these differences. By contrast, this
paper suggests the ways in which differences
between the global and local level can be used by
business organizations for value creation and
growth.
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1. INTRODUCTION

Business organizations are complex systems.
Their survival, like the survival of all complex
systems, depends on constant evolution that
involves fundamental changes [1]. The
imperative to evolve is what makes business
organizations complex systems. Business
organizations also have an intricate internal
structure with a variety of subsystems—such as,
management, operations, marketing, sales,
etc.—which adds to their complexity.

The subsystems that constitute the internal
structure of business organizations perform very
different and distinct functions; they have their
own specific ideal goals and incentives.
Differences among subsystems are a frequent
source of tensions, frictions and even conflicts.

Systemic conflicts attract a great deal of
attention. There is a growing body of literature
that deals with conflicts in business
organizations [2,-10,17]. They are an important
subject at numerous conferences, seminars,
webinars, and workshops.

ISBN: 978-86-80616-05-6

Systems theory is an important tool in
studying conflicts in business organizations.
Those who use this approach argue that the very
complexity of business organizations is the
principal source of conflicts. They maintain that
the pursuit by subsystems of ideals goals—that
is, the pursuit of their best performance—is what
brings subsystems in conflict with each other.
As Louis Pondy argues, “differentiation in the
participants’ goals for the organization” is the
major source of conflicts in companies [2].

One particular functional differentiation in
business organizations stands out as perhaps the
most important cause of systemic tensions and
conflicts. It represents a fundamental division
between two principal orientations that exist in
business organizations—Ilocal and global. The
local orientation is characteristic for subsystems
that deal with operations, while the global
orientation is an exclusive preserve of
management.

Hal T. Rabbino and James L. Ritchie-
Dunham offer a perceptive discussion of this
subject in their article “Managing the Global to
Local Paradox” [10]. The authors see the
paradox as reflecting the difference between
”management’s desire to continually grow
global output at an increasing rates for the
shareholders” and “operation’s need for local
stability to maximize assets use, provide
predictable returns from investor’s capital, and
continually satisfy worker’s personal needs.”

According to Rabbino and Ritchie-Dunham,
conflicts between the local and the global level
operations cannot be avoided. For this reason,
the recommendations they include in their
article are not about eliminating the global-local
paradox but only about mitigating its harmful
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effects by building bridges between principal
stakeholders and reaching an optimal consensus
that would work best for the organization as a
whole. They recommend that company
personnel should be more aware of the systemic
causes of conflicts that are due to the local-
global paradox and make more use of systems
theory. They also recommend engaging
representatives of the principal subsystems in
business organization and its shareholders in
building a dynamic business simulator based on
the map of cause-effect interactions among
them.

A close analysis of these recommendations
raises some doubts as to whether they will have
a significant effect. First of all, it is worth
pointing out once again that the two authors do
not seek a permanent solution to the local-global
paradox but only ways of mitigating its effects.
In other words, the paradox, in their view, will
persist no matter what. Their recommendations
also do not affect the specific practices, ideal
goals and incentives that are characteristic for
each particular subsystem. As a result, with the
best intentions of maximizing their
performance, subsystems are likely to continue
pursuing their ideal goals, which means that the
consensus they may reach among themselves
will always be unstable.

II.  DIFFERENCES, CONSERVATION, AND
EVOLUTION

Systemic problems--like the global-local
paradox--have their roots in system’s functional
operations. As Andrade and her co-authors
stress, “fundamental properties of complex
adaptive systems are the source of much
organizational conflict” [5]. A brief discussion
of the way systems operate will certainly help to
address the issue of the global-local paradox.

The principal function of any system is to
sustain itself. Resources are critical. Since
resources are always finite, systems must be
frugal and use their resources efficiently.
However, no matter how frugal a system is, no
matter how efficiently it uses its resources, these
resources are still limited. Frugality does not
solve the fundamental problem of the finitude of
resources. The only way to solve this problem is
through access to new resources.
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In order to gain access to new resources, a
system must expand its range of possibilities—
its ways and capacities to act. Such expansion
requires new properties that are different from
the properties that the system already has. In
order to expand its range, a system must create
new possibilities, which can only be achieved by
including and conserving differences, not
suppressing them.

Inclusion of differences is a creative act that
changes the system. It leads to the creation of
new and more powerful levels of organization
and to the evolution of the system as a whole.
Conservation is the engine of evolution. A
system that does not evolve cannot conserve
itself and begins to disintegrate [11,1].

All systems have a mechanism that regulates
operations and interactions of their subsystems.
This mechanism represents the system’s global
level of organization. Since this mechanism
regulates all functional subsystems, it has more
power, that is, its range of possibilities is broader
than that of each individual subsystem or their
sum total. It derives its power from multiplying,
rather than adding all the possibilities that
subsystems offer.

Conserving a system requires conservation
of both its local and global level of organization
and their functional operations. Operation is a
form of action; and action can only be conserved
through enactment. The more an operation is
used, the better it is conserved. Therefore, the
more operations at each level are enacted, the
better they and the entire system are conserved.

Interactions among subsystems keep them
active. The more they interact, the better they are
conserved. Therefore, the better a system is
integrated, the more its subsystems interact with
each other, the better they are conserved. Hence
conservation of a system requires its integration.
Integration combines differences and leads to
the creation of new and more powerful levels of
organization.

The most important differences that exist in
a system are those between the local and the
global level of organization. Therefore, the
integration of these two levels contributes the
most to the creation of new and more powerful
levels of organization with new and more



powerful possibilities, which ensures the
survival of the system as a whole.

Since the global level of organization is the
most powerful level in a system, it is capable of
assimilating all the subsystems and their
interactions—that is, integrating them into its
own functional operations. Once integrated,
subsystems adapt to the global level. Donald
Campbell points to this phenomenon in his
discussion of the so-called “downward
causality” that describes changes in the local
level operations and their interactions caused by
global operations [12]. When the adaptively
modified subsystems interact with each other,
they combine their new properties and
contribute to the creation of a new and more
powerful level of organization—that is, to the
system’s evolution.

The integration of the global and the local
level of organization and the subsequent re-
equilibration of the subsystems create a new
frame that has sufficient power to include both
the local and the global level of organization as
its particular cases. The emergence of this new
frame marks the beginning of a new stage in the
evolution of the system. Since this frame
combines all differences, its potential power is
greater than what the system has been capable of
before its emergence. In other words, the system
evolves into a new and more powerful state with
new possibilities that are capable of providing
access to new resources. The differences
between the local and global levels of
organization are not suppressed; they are
conserved. Thus, the entire system conserves
itself by evolving into a new state with a greater
range of possibilities [1,13].

III. THE NEW BUSINESS PRACTICE: USING
DIFFERENCES FOR GROWTH

The strength of subsystems in business
organizations is in their best performance in
pursuit of their ideal goals--that is, in their
differences, not commonalities. Consensus
seeks to minimize or even suppress differences.
Differences, not commonalities, have the most
to contribute to the creation of new possibilities
and thus survival and growth of business
organization. The efficient operation of business
organizations requires that the potential that
differences offer be used to the fullest extent
possible, rather than reduced or suppressed.

Several researchers have pointed out that
organizational conflicts are not only creating
problems; they also offer opportunities for
innovative solutions and growth. Henkin and
Singleton, for example, recognize the utility of
conflicts as a stimulus for productive problem
solving. In their view, conflicts may lead to
“creative solutions” that “enhance operational
effectiveness” [14]. Lawrence Kahn, the owner
of the company Strategic Resolutions with years
of experience in conflict management, also
points out that conflicts hold “the opportunity
for creating improved processes and developing
innovative procedures” [15].

Maximum efficiency requires that business
organizations should wuse differences in a
positive way as a stimulus to growth, rather than
neuter them in search of a compromise.
Andrade and her co-authors emphasize that
differences are “the fuel that drives system
growth and enables learning and adaptive
behaviors, making innovation possible.”
Therefore, they conclude, differences must be
used, rather than reduced or eliminated [5].

In order for business organization to function
efficiently and achieve maximum possible
growth, all its subsystems, not just some, should
engage in creating maximum value. Their
differences are essential for achieving this goal,
not an impediment to it.

The survival of business organization, like
the survival of any other system, depends on the
conservation of its two principal levels of
organization—Ilocal and global. Integration is
the only way these two levels can be conserved.
Such integration allows those involved in local
interactions to adapt to the global level. The
adaptation of local operations to the global level
enriches them, enhances their possibilities, and
makes them more powerful. The subsequent
equilibration of their acquired new properties
contributes to the creation of a new and more
powerful level of organization.

Agents involved in local interactions cannot
initiate such integration. Due to power
differential between the two levels, they cannot
access the global level. In order to provide such
access, global level operations should be
expressed in terms of local interactions [16,13].
Only those who operate at the global level can
perform this task since they have access to both
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the global and the local level. Implementing this
task involves combining differences. Therefore,
actions of those who perform it are essentially
non-hierarchical in nature. The result of this
creative act is the emergence of a new and more
powerful frame that combines both levels of
organization as its particular cases and is an
essential condition for the evolution of business
organization as a whole.

In order to be efficient and achieve
maximum growth, business organizations must
efficiently use their strategic resources. The
most valuable resource that a company has is the
creative potential of its employees. The
utilization of this potential is what makes
business organization efficient and ensures its
survival.

Human creative potential is infinite. Unlike
any other resource, human capacity to create
does not depreciate when used. It can achieve
infinite growth. That is why business
organization must strive to utilize the creative
potential of all its employees to the maximum
degree possible. All its subsystems, not just
some of them, must engage in the creation of
value. Growth should not be the exclusive
preserve of management. All subsystems should
contribute to company’s growth. All of them
must engage in the process that creates new
possibilities. All subsystems must function in
the manner that generates new possibilities and
allows access to new resources. They should all
strive and pursue their ideal goals. No doubt
these goals will be different. However, these
differences are an asset, not a liability. They
should not be suppressed or mitigated. Rather,
they should be combined to create new
possibilities and achieve growth of the entire
business organization.

In this new practice, all subsystems are
fundamentally equal partners. As equal partners,
they should all bring their differences into the
common process of creating new opportunities.
The process of creation is the main organizing
principle of the new practice that will lead to
continued and constant creation of new and
increasingly more powerful levels of
organization. This practice will allow using
differences as the fuel for innovation and future
growth of business organizations.
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L INTRODUCTION

One of the important functions of law in any
society is to provide stability, predictability, and
continuity so that people can know how to order
their affairs [1]. If any society is to survive, its
citizens must be able to determine what is legally
right and legally wrong. They must know what
sanctions will be imposed on them if they
commit wrongful acts. If they suffer harm as a
result of others” wrongful acts, they must know
how they can seek redress. By setting forth the
rights, obligations, and privileges of citizens, the
law enables individuals to go about their business
with confi dence and a certain degree of
predictability. The stability and predictability
created by the law provide an essential
framework for all civilized activities, including
business activities.

What do we mean when we speak of “the
law”? Although the law has various definitions,
they are all based on the general observation that
law consists of enforceable rules governing
relationships among individuals and between
individuals and their society. These “enforceable
rules” may consist of unwritten principles of
behavior established by a nomadic tribe. They
may be set forth in a law code, such as the Code
of Hammurabi in ancient Babylon (c. 1780
B.C.E.) or the law code of one of today’s
European nations. They may consist of written
laws and court decisions created by modern
legislative and judicial bodies, as in the United
States. Regardless of how such rules are created,
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they all have one thing in common: they establish
rights, duties, and privileges that are consistent
with the values and beliefs of their society or its
ruling group.

International law is law set up by states and
applicable to these states and in most cases their
nationals [2]. It is laid down in rules referred to
as Treaties, Conventions, Regulations and
Declarations. Most states around the world have
signed up to several thousand of these rules in
which case that state is referred to as a
Contracting State of this Treaty or Convention.
The effect of signing a Treaty can vary from
Treaty to Convention. The states that sign a
Treaty or a Convention wish to be bound to this
set of rules. Sometimes states reserve the right to
determine the effect of this Treaty or this
Convention on their state or their nationals at a
later point in time.

International law can be divided into
International Public Law and International
Private Law. International Public Law concerns
itself with such issues as the set-up of
international institutions (United Nations,
European Community, and European Human
Rights Court), human rights (European
Convention on Human Rights) and the
extradiction of nationals from another country to
their home country.

The aim of International Private Law is to
solve legal problems arising out of different legal
systems that apply to international, legal
relationships. As every country has its own legal
system, so a legal relationship f.e. arising out ota
contract of sale may have links with at least two
national legal systems. In the event the legal
conflict only involves two parties living in the
same country, no such choice for a legal system
exists. International Private Law provides a set of
rules to either decide on the matter, or refer the
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litigating parties to a national legal system where
the answer lies.

II. EUROPEAN LAW

European Law in itself is also International
Law. One of the main differences is the fact that
all EC law is based on one Treaty, the EC-Treaty,
instead of numerous Treaties on various subjects
[2]. Another difference is that several institutions
and forms of legislation are based on this EC-
Treaty, and this does not happen with Treaties in
the field of International Private Law very often.
European Law is more important than we often
realise since European Law must be applied over
the national laws of the countries that have
signed the EC-Treaty. Because European Law
does not cover all areas where competition takes
place between Member States or between
undertakings that are or are not of the same
Member State, other international rules and also
national Regulations still play their role.

Undertakings that operate within one country
that is a Member State of the EC, or operate
within several EC countries, have to be aware of
the rules of European Law. They have to operate
within the borders set by the EC-Treaty. The
European Commissio~ investigates and decides
whether or not the conduct of such an
undertaking is, for example, in conflict with the
rules of Art. 81 of the EC-Treaty. Is there an
agreement that restricts the competition within
the EC, or does the undertaking abuse the
dominant position they have according to Art. 82
of the EC-Treaty? If so the European
Commission is known to have imposed heavy
fines on several undertakings for breaking the
rules on competition law issued by the EC.

The main objective of the EC is to achieve a
general economic integration through the use of
a common market where goods, persons, capital
and services can circulate freely.

III. INTERNATIONAL BUSINESS LAW

International Business Law as a part of
International Private Law is a specific field in
itself [2]. Until recently every country had its
own 'international private law'. Various treaties
to cover larger areas of International Private
Law were drawn up to offer some guidance as to
the use and development of International Private
Law. First, here are some examples of topics
with which International Private Law is
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concerned. Every act or conflict in national
private law also has an international component.

IV. LEGAL SYSTEMS

Foreign attorneys or legal scholars unfamiliar
with the American law or with the Anglo-Saxon
legal system in general may be surprised at the
constant references [3]. This focus on cases may
be especially foreign to legal practitioners of
Continental Europe, where cases are viewed as
the mere application of the law, and not as a
binding source of the law. In France, for
example, jurisprudence is viewed as only a
persuasive source of the law. Similarly, in Spain,
with the exception of statutory interpretation
pronounced at least three times by the Supreme
Court, a judge is not bound by the interpretations
of other courts.

In the United States, in contrast, judges not
only interpret the codes that have been enacted,
but also, when the legislature has not acted, they
may determine the law by elaborating a judicial
decision that becomes binding on other judges.
The judge’s role is thus not limited to applying
an abstract legal code. Rather, he has the
authority to develop abstract rules that are
derived from specific cases. Accordingly, when
a judge decides a case presented before him, he
not only interprets legislative codes, but also,
interprets and applies “case law,” which is
comprised of decisions made by other judges in
former cases sharing facts similar to the case
before him.

V. LEGAL SYSTEMS

A Dbusiness organization is a legal entity
through which investors and entrepreneurs
provide goods and services and engage in trade
and other wealth-generating activities [3].
Traditionally, the menu of American business
organizations was comprised of the general
partnership and the corporation. Other entities,
such as limited liability companies and limited
liability partnerships, are in many ways hybrids
or statutorily-created variations of partnerships
or corporations.

Although a company may appear to be one
business association, it may in reality prove to
be a multi-tiered conglomerate comprised of
many corporations, partnerships, and other
business entities. This is in fact the case of many
large corporations and other organizations. In



order to circumvent limitations as to the kinds of
activities they may undertake, many such
companies are organized with very general
corporate charters whose language is articulated
such that they may engage in “any lawful
activity,” thus allowing them to serve as
umbrella organizations of a large and diverse set
of subsidiary companies.

Traditionally, there has been a tension
between entrepreneurs, who have long sought to
expand the menu of business forms available,
and governments, which have resisted such
efforts by limiting the available menu. In the
United States, the entrepreneur nonetheless has
a wide variety of business organizations from
which to choose, from small, closely held firms
to large, public corporations.

The management practices of business
organizations can be as diverse as the forms that
business organizations can take. While in small
firms, owners and managers are generally the
same group of people, in large organizations, a
large number of generally passive stockholders
which is distinct from the managers usually
owns the company. Thus, in small firms, where
a small number of managers own the business,
decisions are usually made by consensus. In
large organizations, in contrast, there may be
tens of thousands of shareholders, thus rendering
decisions by consensus impractical. In these
organizations, policy is generally developed
through majority voting.

VI. CONTRACT

Contract law developed over time, through
the common law tradition, to meet society’s
need to know with certainty what kinds of
promises, or contracts, will be enforced and the
point at which a valid and binding contract is
formed [1].

Agreement is required to form a contract,
regardless of whether it is formed in the
traditional way, through the exchange of paper
documents, or online, through the exchange of
electronic messages or documents. In today’s
world, many contracts are formed via the
Internet.

An essential element for contract formation is
agreement—the parties must agree on the terms
of the contract and manifest to each other their
mutual assent (agreement) to the same bargain.

Ordinarily, agreement is evidenced by two
events: an offer and an acceptance. One party
offers a certain bargain to another party, who
then accepts that bargain. The agreement does
not necessarily have to be in writing. Both
parties, however, must manifest their assent, or
voluntary consent, to the same bargain. Once an
agreement is reached, if the other elements of a
contract are present (consideration, capacity,
and legality—discussed in subsequent chapters),
a valid contract is formed, generally creating
enforceable rights and duties between the
parties.

Because words often fail to convey the
precise meaning intended, the law of contracts
generally adheres to the objective theory of
contracts. Under this theory, a party’s words and
conduct are held to mean whatever a reasonable
person in the offeree’s position would think they
meant.

A contract is merely a legally enforceable
agreement [4]. People regularly make promises,
but only some of them are enforceable. For a
contract to be enforceable, seven key
characteristics must be present.

e Offer. All contracts begin when a person or
a company proposes a deal. It might involve
buying something, selling something, doing
a job, or anything else. But only proposals
made in certain ways amount to a legally
recognized offer.

e Acceptance. Once aparty receives an offer,
he must respond to it in a certain way.

e Consideration. There has to be bargaining
that leads to an exchange between the
parties. Contracts cannot be a one-way
street; both sides must receive some
measureable benefit.

e Legality. The contract must be for a lawful
purpose.

e C(Capacity. The parties must be adults of
sound mind.

e Consent. Certain kinds of trickery and force
can prevent the formation of a contract.

e Writing. While verbal agreements often
amount to contracts, some types of contracts
must be in writing to be enforceable.
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The central principle of contract law that
emerged from this period was freedom of
contract [5]. Freedom of contract is the idea that
contracts should be enforced because they are
the products of the free wills of their creators,
who should, within broad limits, be free to
determine the extent of their obligations. The
proper role of the courts in such a system of
contract was to enforce these freely made
bargains but otherwise to adopt a hands-off
stance. The freedom to make good deals carried
with it the risk of making bad deals. As long as
a person voluntarily entered a contract, it would
generally be enforced against him, even if the
result was grossly unfair. And since equal
bargaining power tended to be assumed, the
courts were usually unwilling to hear defenses
based on unequal bargaining power. This
judicial posture allowed the courts to create a
pure contract law consisting of precise, clear,
and technical rules that were capable of general,
almost mechanical, application. Such a law of
contract met the needs of the marketplace by
affording the predictable and consistent results
necessary to facilitate private planning.

Contract law evolved to reflect these changes
in social reality. During the 20th century, there
was a dramatic increase in government
regulation of private contractual relationships.
Think of all the statutes governing the terms of
what were once purely private contractual
relationships. Legislatures commonly dictate
many of the basic terms of insurance contracts.
Employment contracts are governed by a host of
laws concerning maximum hours worked,
minimum wages paid, employer liability for on-
the-job injuries, unemployment compensation,
and retirement benefits. The purpose of much of
this regulation has been to protect persons who
lack sufficient bargaining power to protect
themselves.

Courts also became increasingly concerned
with creating contract rules that produce fair
results. The precise, technical rules that
characterized traditional common law contract
gave way to permit some broader, imprecise
standards such as good faith, injustice,
reasonableness, and unconscionability. Despite
the increased attention to fairness in contract
law, the agreement between the parties is still the
heart of every contract.
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The legal issues inherent in domestic
commercial contracts also arise in international
contracts [6]. Moreover, additional issues, such
as differences in language, customs, legal
systems, and currency, are peculiar to
international contracts. Such a contract should
specify its official language and include
definitions for all the significant legal terms used
in it. In addition, it should specify the acceptable
currency (or currencies) and payment method.
The contract should include a choice of law
clause designating which law will govern any
breach or dispute regarding the contract, and a
choice of forum clause designating whether the
parties will resolve disputes through one
nation’s court system or through third-party
arbitration. (The United Nations Committee on
International Trade Law and the International
Chamber of Commerce have promulgated
arbitration rules that have won broad
international acceptance.) Finally, the contract
should include a force majeure (unavoidable
superior force) clause apportioning the parties’
liabilities and responsibilities in the event of an
unforeseeable occurrence, such as a typhoon,
tornado, flood, earthquake, war, or nuclear
disaster.

VII. INCOTERMS

The responsibilities of the buyer and the seller
should be spelled out as they relate to what is and
what is not included in the price quotation and
when ownership of goods passes from seller to
buyer [6]. Incoterms are the internationally
accepted standard definitions for terms of sale
set by the International Chamber of Commerce
(ICC) since 1936. The Incoterms 2000 went into
effect on January 1, 2000, with significant
revisions to reflect international traders’
growing reliance on intermodal transport and the
increased use of electronic communications.
The new Incoterms also clarify the loading and
unloading requirements of both buyers and
sellers. Although the same terms may be used in
domestic transactions, they gain new meaning in
the international arena.

Incoterms include thirteen trade terms plus
variations on them [7]. They are classified into
four groups—E, F, C, and D—according to the
relative responsibilities of each party and to the
point at which the risk of loss passes from seller
to buyer. The terms are grouped in Exhibit 5.5.



Exhibit 5.5 arranges the terms with the
minimum responsibility of the seller and the
maximum responsibility of the buyer appearing
at the top; the minimum responsibility of the
buyer and maximum responsibility of the seller
appear at the bottom. International salespeople,
export managers, and world traders benefit from
a working knowledge of these terms. Incoterms
are not automatically part of a contract for the
sale of goods. To ensure that the Incoterms
definitions will be applied to their contract,
parties should include a clause such as “This
contract is to be interpreted in accordance with
Incoterms.”

VIIL

A business has a huge assortment of
responsibilities [8]. Each responsibility involves
a relationship with other people in the
community. Some of the responsibilities are
more obvious than others. Firms have a
responsibility to devote their energies to
fulfilling the interests of their owners, certainly.
In addition, they owe safe working conditions to
the employees who make it possible for the firm
to thrive.

ETHICS

Other responsibilities are just as real but
perhaps less obvious. A business firm must obey
the laws in the countries where it offers its
products and services. This course spells out
many of those responsibilities, and the list is
quite extensive. In addition, firms have a much
more abstract ethical responsibility to obey the
standards of conduct consistent with prevailing
ethics and expectations in the communities
where they practice their trade.

Business ethics is a subset of ethics: no
special set of ethical principles applies only to
the world of business [9]. Immoral acts are
immoral, whether or not a businessperson has
committed them. Lately, countless business
wrongs, such as insider trading, fraudulent
earnings statements and other accounting
misconduct, price-fixing, concealment of
dangerous defects in products, and bribery, have
been reported almost daily.

Ethics can be defined broadly as the study of
what is right or good for human beings. It
attempts to determine what people ought to do,
or what goals they should pursue. Business
ethics, as a branch of applied ethics, is the study

and determination of what is right and good in
business settings. Business ethics seeks to
understand the moral issues that arise from
business practices, institutions, and decision
making, and their relationship to generalized
human values. Unlike legal analyses, analyses of
ethics have no central authority, such as courts
or legislatures, upon which to rely; nor do they
follow  clear-cut  universal standards.
Nonetheless, despite these inherent limitations,
it still may be possible to make meaningful
ethical judgments. To improve ethical decision
making, it is important to understand how others
have approached the task.

Some examples of the many business ethics
questions may clarify the definition of business
ethics. In the employment relationship,
countless ethical issues arise regarding the
safety and compensation of workers, their civil
rights (such as equal treatment, privacy, and
freedom from sexual harassment), and the
legitimacy of  whistle-blowing. In the
relationship between business and its customers,
ethical issues permeate marketing techniques,
product safety, and consumer protection. The
relationship between business and its owners
bristles with ethical questions involving
corporate governance, shareholder voting, and
management’s duties to the shareholders. The
relationship among competing businesses
involves numerous ethical matters, including
fair competition and the effects of collusion. The
interaction between business and society at large
presents additional ethical dimensions: pollution
of the physical environment, commitment to the
community’s economic and social
infrastructure, and depletion of natural
resources. Not only do all of these issues recur
at the international level, but additional ones
present themselves, such as bribery of foreign
officials, exploitation of lessdeveloped
countries, and conflicts among differing cultures
and value systems.

In resolving the ethical issues raised by
business conduct, it is helpful to use a seeing—
knowing—doing model. First, the decision maker
should see (identify) the ethical issues involved
in the proposed conduct, including the ethical
implications of the various available options.
Second, the decision maker should know
(resolve) what to do by choosing the best option.
Finally, the decision maker should do
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(implement) the chosen option by developing
and implementing strategies.

IX. CYBER SPACE

Cyber space and e-commerce have become a
driving force for the globalization of the world
economy, and countries that do not engage in e-
commerce may put the competitiveness of their
economies at risk [10]. As a result, many firms
and organizations in developing countries have
become integral parts of global networks of
production supply chains that increasingly use e-
commerce  mechanisms.  Through these
networks, entities in more developed countries
induce developing-country enterprises to adopt
new information technologies, organizational
changes, and business practices.

The diffusion of cyber wuse in
developing/emerging economies is relatively
low. The main stumbling blocks are associated
with regulatory, cultural, and social factors,
including (1) the lack of regulations dealing with
data messages and recognition of electronic
signature; (2) the absence of specific legislations
protecting consumers, intellectual property,
personal data, information systems, and
networks; (3) the dearth of appropriate fiscal and
customs legislation covering electronic
transactions; and (4) the absence and/or
inadequacy of laws dealing with cyber crimes.

Today’s technological advances are faster
(Moore’s law) and more fundamental
(breakthroughs in genetics). They are driving
down costs (computing and communications) at
a pace never before seen. Leading these
transformations are the accelerated
developments in ICT, biotechnology, and just-
emerging nanotechnology. Information and
communications technology involves
innovations in microelectronics, computing
(hardware and software), telecommunications,
and  optoelectronics —  microprocessors,
semiconductors, and fiber optics. These
innovations enable the processing and storage of
enormous amounts of information, along with
rapid distribution of information through
communication networks. Moore’s law predicts
the doubling of computing power every 18-24
months due to the rapid evolution of
microprocessor technology. Gilder’s law
predicts the doubling of communications power
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every six months — a bandwidth explosion — due
to advances in fiber optic network technologies.

X. CYBER CRIME

There is no doubt that the technology utilized
by a large number of businesses, including
financial institutions, noticeably in developing
and emerging countries, is becoming more and
more varied, advanced, and innovative [10].
When measuring the gap between financial
institutions that are technology centric and those
that are not, one finds a notable difference.

The International Telecommunication Union
(ITU) has identified five key factors to the
success of a cyber security program at the
national level; these are: (1) a national strategy;
(2) collaboration between government and
industry; (3) a sound legal foundation to deter
cyber crime; (4) a national incident management
capability; and (5) a national awareness of the
importance of cyber security.

Attacks and unauthorized uses on businesses
and institutions include malicious acts such as
theft or destruction of intellectual property,
abuse by insiders, and unauthorized access to
information that results in a loss of data integrity
and confidentiality, as well as malware threats
such as viruses, spyware, worms, and Trojans.
These cyber attacks affect the trust of cyber
users and, as such, lead to apprehension about
using the Internet as a means to conduct
transactions.

XI. CONCLUSION

Every legal business starting from certain
assumptions. Legal transactions for which the
above assumptions is not filled are invalid.
Invalid are legal transactions that do not produce
legal effects that they would produce under the
assumption that they are valid. Invalidity shall
be effective from the time of the conclusion of
the legal transaction.
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Abstract—New trends in technology create a
constant need for innovation both in this industry
and in other fields. The speed of acceptance and
implementation of innovations has a significant
impact on increasing the competitiveness of the
enterprises and the state in general. The aim of the
paper was to determine whether the innovation
impact the competitiveness of Southeast European
countries (SEE). Therefore, data for the Global
Innovation Index (GII) and the Global
Competitiveness Index (GCI) for eight Southeast
European countries for the period between 2013 to
2019 were analyzed using the Autoregressive
Distributed Lag model. The results showed that
there is no long-run relationship between
variables, while there is a short-run relationship
between innovation and competitiveness in the
Southeast European countries.
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I. INTRODUCTION

The importance of innovation in modern
business for the competitive advantage of both
businesses and the state is enormous. The new
reality that businesses and countries face is
seeking new approaches, new skills and
knowledge that will help them respond
adequately to changes in the environment and
create changes that will bring them a competitive
advantage. With the development of information
technologies, the expansion of markets, their
liberalization, the source of competitive
advantage changes and it all comes down to
transformations and innovations [1]. Therefore,
the aim of the paper was to determine whether
the innovation impact competitiveness of
Southeast European countries (Serbia, Bosnia
and Herzegovina, Montenegro, Albania, Croatia,
North Macedonia, Romania, and Bulgaria). The
hypotheses of the research are Hypothesis 1:
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There is a long-run relationship between
innovation and competitiveness in SEE
countries; Hypothesis 2: There is a short-run
relationship between innovation and
competitiveness in SEE countries.

Paper is structured as follows. Besides the
introduction and concluding remarks, there are
three sections. Section 2 explains the Global
Competitiveness Index and the Global
Innovation Index and give a brief literature
review. Section 3 gives an overview of the model
and methodology used for estimation. Section 4
presents empirical results and discussion.

II.  THEORETICAL BACKGROUND

From micro-enterprises to  countries,
everyone is competing for a globally competitive
position in different ways. With the development
of information technologies, the expansion of
markets, their liberalization, the source of
competitive advantage changes and it all comes
down to transformations and innovations [1].
Competitiveness is the ability of a country to
achieve sustained high rates of economic growth,
that is, the ability of a country to create a
favorable  environment for growth in
profitability, productivity and other factors
relevant to long-term economic growth. [2]
defines the competitiveness of a country as the
ability of a country to generate innovation in key
industries in order to achieve or maintain an
advantage over other countries in many
supporting industries. The Global
Competitiveness Index (GCI) is a measure of
national competitiveness and is published
annually by the World Economic Forum.

The competitiveness of an economy speaks
of a country's ability to achieve faster economic
growth than other countries and to increase
prosperity so that its economic structure changes
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and adjusts as effectively as possible to the
movement of international exchange [3]. In
doing so, each country must improve the
competitiveness of its economy in order to
enable a higher standard of living, employment
opportunities and a better position in the
international context.

The Global Competitiveness Index (GCI)
deals with the measurement of the average of
multiple microeconomic and macroeconomic
components, which are individually evaluated on
a scale of 1 to 7 [4]. All measured indicators are
grouped into twelve pillars.

The most commonly used measure of
innovation is the Global Innovation Index (GII)
published by the World Intellectual Property
Organization (WIPO), American Cornell
University and INSEAD Business School in
Paris. GII measures the innovation capacities of
countries across the world. It provides
comparative analyses which facilitate the
understanding of the differences in innovation
capacities [5]. The Global Innovation Index
provides detailed indicators of innovation
performance based on 81 indicators that explore
visions of innovation including institutions,

human capital and research, business
sophistication, infrastructure, market
sophistication, knowledge and technology

outputs, and creative outputs.

In [6] the relationship between innovation
and competitiveness in 29 European countries
using the Innovation Union Scorecard (IUS) and
International  Institute  for =~ Management
Development (IMD) World Competitiveness
Yearbook (WCI) is examined. The results
showed that innovation has a direct positive
impact on national competitiveness.

In [5] the effects of innovation on
competitiveness using panel data analysis are
examined. The results showed that two
determinants of innovation, knowledge and
technology output and creative output positively
affect competitiveness.

New trends in technology create a constant
need for innovation both in this industry and in
other fields. The speed of acceptance and
implementation of innovations has a significant
impact on increasing the competitiveness of the
enterprises and the state in general. Therefore, it
is necessary to assess whether innovation affects
the competitiveness of countries.
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III. DATA AND METHODOLOGY

Annual data for Global Competitiveness
Index (GCI) and Global Innovation Index (GII)
are used for the period from 2013 to 2019 for
eight SEE countries (Serbia, Bosnia and
Herzegovina, Montenegro, Albania, Croatia,
North Macedonia, Romania, and Bulgaria). Data
were retrieved from Global Competitiveness
Reports 2013-2019 and Global Innovation Index
Reports 2013-2019.

The following equation set the model:
GCI=I(GII). (1

Therefore, the following long term (2) and short
term (3) equations will be estimated
simultaneously:

Pi_i qi
GCl, = +Y_ B GCI, Y 84 Gl +e,,
=1 =0

2)

Pi-1
DGCI,, = gECT, +)_ Ba’ DGCI, _, +
=1
qi " (3)
D 64" DG, +a, +e,.
=0

Where g,,” 5, pia > Su , are short-run
coefficients; GCI;, is Global Competitiveness

Index of country i in period !, a proxy for
competitiveness; GII;, is Global Innovation

Index of country i in period !, a proxy for

innovation, ¢ =2013,...2019 .

Levin, Lin and Chu (LLC) [7] and Phillip-
Perron (PP) unit root tests were applied to
determine whether the data are integrated of the
same order. Kao test of cointegrations was used
to determine whether there is cointegration
between variables. Auto-Regressive Distributed
Lag (ARDL) approach was used to determine
whether there are a short-run and long-run
relationship between competitiveness and
innovation.

IV. RESULTS AND DISCUSSION

Tab. I shows the descriptive statistics of the
variables included in the model. The average
value of GCI in the period from 2013 to 2019 was
4.14, while the minimum was 3.71 (Bosnia and



Herzegovina in 2015) and the maximum was
4.54 (Romania and Bulgaria in 2019). The
average value of GII in the observed period was
36.56, while the minimum was 28.40 (Albania in
2016) and the maximum was 42.80 (Bulgaria in
2017).

TABLE L DESCRIPTIVE STATISTICS
GCI GII
Mean 4.14 36.56
Standard Deviation 0.20 3.99
Minimum 3.71 28.40
Maximum 4.54 42.80
Number of observations 56.00 56.00

Source: Author’s calculation in EViews 10

Levin, Lin and Chu (LLC) (2002) and
Phillip-Perron (PP) unit root test were used to
determine the order of integration between
variables. Tab. II shows the results of the LLC
and PP unit root tests. Since it is concluded that
there is no trend in the data, only LLC and PP
unit root tests with individual intercept were
used. The results show that data are not
integrated of the same order; variable GCI is not
stationary at level, I(1), while variable GII is
stationary at level, I(0). Therefore, the Auto
Regressive Distributed Lag model can be used to
determine the relationship between variables [8].

TABLE II. RESULTS OF LLC AND PP UNIT ROOT
TESTS
LLC unit root test PP unit root test
Variable t-statistic t-statistic
GCI -0.91 9.54
D(GCI) -4.60* 26.35%*
GII -5.92% 33.85*%

* statistically significant at 1% level
** statistically significant at 5% level
Source: Author’s calculation in EViews 10

Kao test of cointegration [9] was used to test
the null hypothesis that there is no cointegration
among variables when GCI is the dependent
variable. The results of Kao test showed that the
null hypothesis must be rejected and that there is
cointegration among variables (t=-0.35, p<0.05).
Since the variables are not integrated of the same
order, panel ARDL model developed by [8] may
be applied to determine whether there are a short-
run  and long-run relationship between
competitiveness proxied by GCI and innovations
proxied by GIIL.

The optimal lag length is determined using
the Akaike Information Criterion (AIC) and

found to be ARDL (1, 1). Tab. IIT shows the
model estimation results for the long-run and
short-run relationship between GCI and GII.

TABLE IIL ARDL MODEL ESTIMATES
Variable Coefficient Std. t- P
Error | Statistic
Long Run Equation
GII [ 006 ] 001 [ 968 [ 0.00
Short-run Equation
CointEq -0.27 0.19 1.39 0.18
D(GII) -0.03 0.01 -2.96 0.01
C 0.59 0.39 1.51 0.14
Mean DV 0.03 S.D.DV 0.09
S. E. of regre. 0.07 AIC -1.99
Sum sq. resid 0.14 Schwarz criterion | -1.09
Loglikelihood 80.81 Hannan-Quin crit | -1.64

Source: Author’s calculation in EViews 10

The results showed that there is a long-run
relationship between competitiveness (GCI) and
innovation (GII). There is a positive long-run
relationship between these variables. The results
are in line with the results obtained by [6] for EU
countries. The error correction term for both EU
is negative and statistically non-significant, so it
cannot be concluded how much of the
disequilibrium caused by a shock in the short run
will be corrected in the long run. The results
showed that there is a short-run relationship
between GCI and GII and that this relationship is
negative. The results for the short-run
relationship are opposed to the results for the
long-run relationship. Furthermore, short-run
coefficients for individual countries: Serbia,
Albania, Romania, Bulgaria, North Macedonia,
Croatia, Montenegro, Bosnia and Herzegovina,
were examined. Tab. IV shows the results.

TABLE IV. SHORT-RUN COEFFICIENTS FOR
INDIVIDUAL COUNTRIES

Country CointEq D(GII) C
Serbia -0.088** 0.001** 0.255
Bosnia and Herz. -0.866* -0.036* 1.692*
Montenegro 0.068 0.011* -0.119
Albania -0.073 -0.045* 0.193
Croatia 0.486* -0.008* -0.879*
North Macedonia -0.226* -0.033* 2.580*
Romania -0.022 -0.063* 0.079
Bulgaria -0.436* -0.048* 0.904

* statistically significant at 1% level
** statistically significant at 5% level
Source: Author’s calculation in EViews 10

The error correction term for Serbia, Bosnia
and Herzegovina, North Macedonia, and
Bulgaria is negative and statistically significant.
It shows how much of the disequilibrium caused
by a shock in the short run will be corrected in
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the long run. Error correction term shows that
that in response to a shock the speed of
adjustment towards equilibrium is 86.60%
annually in Bosnia and Herzegovina, 43.60% in
Bulgaria, 22.60% in North Macedonia, and
8.80% in Serbia. Therefore, convergence to the
long-run equilibrium will be faster in the Bosnia
and Herzegovina than in other countries (Tab.
IV). Results also showed that there is a short-run
relationship between GCI and GII in all countries
and the relationship is negative and statistically
significant in all countries except Montenegro
and Serbia where the results showed a positive
and statistically significant relationship. Results
for Montenegro and Serbia are opposed to the
results obtained for all SEE countries (Tab. I1I).

V. CONCLUSION

The research is examined whether there is a
relationship between innovation and
competitiveness. Auto-Regressive Distributed
Lag model was used to test the model. The results
showed that there is a positive long-run
relationship between innovation and
competitiveness, so hypothesis 1 that there is a
long-run relationship between innovation and
competitiveness in SEE countries is confirmed.
The results also showed that there is a short-run
relationship between innovation and
competitiveness, so hypothesis 2 that there is a
short-run relationship between innovation and
competitiveness in SEE countries is also
accepted. The results for short-run coefficients
for individual countries also showed that there is
a short-run relationship between innovation and
competitiveness.

Future research should include more
countries, depending on the availability of the
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data, and to perform better analysis over a more
extended period. Besides, it is also possible to
include countries with higher levels of
development to highlight differences between
developed and developing countries.
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Abstract—Petroleum economics is the field that
studies human utilization of petroleum resources
and the consequences of that utilization.
Petroleum use allows the production of energy.
Resources can be regarded as renewable or
depletable; petroleum falls into the latter category,
which can have an effect on pricing strategies.
Crude oil is one of the main natural feedstocks
used to meet energy demands and price variation
has a significant influence on the society
development. A large amount of research suggests
that oil price fluctuations have considerable
consequences on economic activity. These
consequences are expected to be different in oil
importing and in oil exporting countries. Whereas
an oil price increase should be considered positive
news in oil exporting countries and negative news
in oil importing countries, the reverse should be
expected when the oil price decreases. The paper
investigates the co-movements and causality
relationship between oil prices and GDP of
selected oil exporting countries. Our assumption is
decreasing oil prices has a negative impact on the
GDP of such countries.

Keywords - oil price, GDP, relationship, export,
impact

I INTRODUCTION

The causality testing is based on the Granger-
causality concept [1]. Earlier studies assumed a
symmetric relationship and generally found
causality running from oil prices to GDP. The
asymmetric specification which is based on [2]
oil price increase and decrease and also
Hamilton’s [3, 4] net oil price increase
specifications significantly improved model
specification of the oil price-economics. [5]
identified the changes in the causality
relationship between oil prices and GDP while
searching for a statistically stable specification.
The works of Hooker [5, 6] and Hamilton [3, 4]
has played a very important role in establishing a
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stable statistical relationship between oil price
changes and GDP. Generally, the interaction of
the oil price-GDP relationship with the models of
transmission channels has improved the
understanding on how oil prices might influence
a macroeconomic aggregate such as GDP. [3, 4]
was the first to report the weakening statistical
relationship between oil prices and GDP.

According to [7], these specifications did not
entirely settle the question of whether a stable,
long-term relationship between oil prices and
other macroeconomic variables existed. Finn’s
[8] specification of a similar aggregate model
reveals that an oil price shock causes sharp,
simultaneous decreases in energy use and capital
utilisation. Using bivariate and multivariate VAR
specifications, [9] examined the stability of the
oil price GDP relationship over the period 1954-
1995. [10] found that terms of trade volatility are
significantly related to increased oil price
volatility, as opposed to fluctuations in exchange
rates. [11] examined how oil prices affect the
output growth of selected countries that are
considered either net-exporters or net importers
of oil using time-series technique. [12] analysed
the effect of oil prices on real macroeconomic
activity employing both linear and non-linear
specifications. The paper describes evidence of
both linear and non-linear impacts of oil price
shocks on real GDP.

The purpose of the analysis is to investigate
the impact of the change in the price of oil on the
GDP per capita (pc) of three country-specific
groups.

II.  MATERIAL AND METHODS

To answer these questions, the 13 OPEC
countries were selected, whose GDP pc values
were examined through the 16-year data series
(2002-2017).
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The estimated GDP pc (thousand USD) was
abbreviated as GDP pc during the analysis.

During the analysis, general statistical
methods (descriptive statistics, regression,
correlation calculations, etc.) were used and the
results were illustrated by appropriate types of
graphs.

III. FINDINGS

Country groups (including abbreviations) in
the study were as follows:

(OPEC Countries)

1. Saudi Arabia (SAU)
United Arab Emirates (ARE)
Iran (IRN)

Iraq (IRQ

Kuwait (KWT)
Venezuela (VEN)
Nigeria (NGA)
Qatar (QAT)

9. Angola (AGO)

10. Algeria (DZA)

11. Indonesia (IDN)

12. Ecuador (ECU)

13. Libya (LYB)

Rl A

First of all, let us examine the oil price
changes per country between 2000 and 2018

(Fig. 1) [13].

Fig. 1 clearly shows that oil price changes can
be divided into 3 phases. The first period (2002-
2008) shows a relatively steady increase in oil
prices. During the period under review, oil prices
were almost quadrupled and annual average
growth rate was 25.4% while the average annual
growth rate was USD 12.04.

The following part will analyze the impact of
oil change on OPEC Member States.

200 - -
Qil Prices -

0
2000 2005 2010 2015 2020

Figure 1. Oil price changes 2000-2018.
Source: authors” own editing, 2019

Based on the descriptive statistics it can be
stated that QAT with high GDP pc shows a
balanced moderate growth and thus can be
characterized by a small relative scattering value.
With the decline in its stronger GDP pc (Fig. 2),
ARE follows with relatively high relative
scattering (s% = 20.6%), while the relative
deviation of KWT’s moderate GDP pc
fluctuation is also more moderate (s = 13.4 %).

The relative scattering of the other countries
with a relatively low GDP pc range widely (from
7% t0 26.5%). There is no clear link between the
GDP pc and the relative scattering value.

Fig. 2 above clearly shows that the decline in
the oil price did not affect the growth of the GDP
pc value of the most advanced country, QAT.
Two advanced oil exporting countries
experienced a decline in GDP pc in the years
prior to the decline in oil prices: KWT and ARE.
VEN and SAU with a much smaller GDP pc also
did not react sensibly to a relatively stable change
in oil prices for the average value of $ 13 (VEN)
and US $ 19 (SAU), with a moderate increase
over the period under review. The annual average
growth per person is approximately USD 262
(SAU) and USD 329 (VEN).

TABLE 1. THE DESCRIPTIVE STATISTICS OF GDP PC
Countries SAU ARE IRN IRQ KWT VEN NGA
mean 19785.35 45332.63 6089.14 4539.48 40878.53 13078.73 2153.35
s 1379.03 9320.15 505.07 845.61 5467.48 1591.87 379.99
s% 6.97 20.56 8.29 18.63 13.37 12.17 17.65
Countries QAT AGO DZA IDN ECU LBY QAT
mean 66606.11 3143.06 4420.55 3107.77 4717.31 9138.57 66606.11
s 3238.75 690.20 302.01 609.02 529.47 2420.78 3238.75
s% 4.86 21.96 6.83 19.60 11.22 26.49 4.86
Source: authors’ own editing, 2019
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Figure 2. Changes in GDP pc values for the 7 lowest
GDP pc values per country in time (2002-2016).
Source: authors’ own editing, 2019

LBY, which is still in the middle of the B
country group, has reacted sensibly to the decline
in oil prices, GDP pc significantly decreased.

The other 7 countries in Group B have low
GDP pc (less than USD 10,000 / person). Of
these, two countries showed moderate RDA (5%
=8,2%), DZA (s% = 6,8%) while the other more
pronounced fluctuations (11% to 21% relative
scattering values, respectively) over the period
under review for GDP pc (Fig. 3).

The countries with the 7 lowest GDP pc
figures are illustrated in a separate graph so that
the GDP pc values can be better seen in time.
(Group B- Fig. 4).

The figure shows that almost all countries
have experienced a decline after the oil price
decline. Only one country is the exception: IDN,
where the GDP pc has been growing steadily

The figures above (Fig. 3 and Fig. 4) present
the relationship between oil price and GDP pc. It
is conspicuous that in a country (ARE) the
relationship is negative (r=-0.72), i.e. the change
in GDP pc is contrary to the oil price change.
There are probably other (economic) background
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Figure 3. Changes in GDP pc values in time
(2002-2016).
Source: authors’ own editing, 2019
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Figure 4. Development of oil prices and GDP pc in
time (2002-2016).
Source: authors’ own editing, 2019
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Figure 5. The main correlations between oil price and
GDP pc (Part 1).
Source: authors” own editing, 2019

variables, and we do not measure the effect of oil
change directly.

It can be seen from the figures (Fig. 5 and Fig.
6) that the GDP pc’s stronger dependence is due
to the yearly effect (changing the general

economic environment) and oil price change is
not clearly detectable. In some cases, the
relationship can be statistically verified, such as
in QAT, where oil and GDP pc relationship are
tight (r = 0.82), while in the case of KWT, oil
price change does not show a significant
relationship with GDP pc.

When looking at the data of Tab. II it can be
concluded that the yearly effect (general
economic environment) had a significant effect
on each county.
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TABLE II.

COMPARISON OF THE TIGHTNESS OF

CORRELATION BETWEEN GDP PC VALUES AND OIL
PRICES AND THE YEARLY EFFECT

Group B r (oil) r (year)
SAU 0.57 0.90
ARE -0.72 -0.80
IRN 0.43 0.77
IRQ 0.45 0.93
KWT 0.07 -0.61
VEN 0.88 0.81
NGA 0.64 0.92
QAT 0.82 0.57
AGO 0.70 0.85
DZA 0.47 0.97
IDN 0.37 1.00
ECU 0.58 0.96
LBY 0.00 -0.53

(Critical value on 5% significance level 1=0.497)
Source: authors’ own editing, 2019




IV. CONCLUSIONS

The values indicated by the yellow are not
significant, so in these cases there is no
correlation between the effect of the affecting
factor (in our case the oil price) and GDP pc.

It is worth mentioning that it had the least
impact on the most developed country (QAT). (A
stable economy is less affected by changes in
other economic environments.)

We also had a smaller and negative effect on
LBY due to the deteriorating economic situation.

The impact of oil price change on GDP pc in
7 of the 13 countries was significant and there
were no verifiable links in 6 cases.

In general, it can be stated that the yearly
effect (general economic environment, including
oil price) has a greater role to GDP pc than just
oil price change.

Countries with a more stable economy or not
only relying on oil export are less exposed to oil
price fluctuations.
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Abstract — The paper is focused on e-learning
overview: from plurality of definitions to
distinction in between e-learning and distance
learning, classification, time frames and levels of e-
learning. Furthermore, pedagogical aspect and
characteristics of e-learning process are presented
and basic concept of quality of e-learning. The
paper also summarizes overview of advantages
and disadvantages with summary and the
anticipated development of e-learning as a form of
learning.
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I. INTRODUCTION

For several decades, information
technologies have been represented in education.
Due to fascinating development of the Internet in
the current decade (in terms of number of users,
connection speed, and development of devices
that can be connected to the Internet and the
availability of wvarious, even educational
materials on it), usage of e-learning is increasing
around the globe. The classical methods of
education can now be supplemented with various
multimedia content and interactive features that
make this activity of higher quality and more
interesting (especially for younger generations)

(1]

E-learning is a process of education or
supplementation of the classical form of
education, which is carried out with the help of
the Internet and various multimedia content and
interactive elements. Furthermore, e-learning
also includes the enrichment of traditional
teaching, and a common example of how e-
learning is performed is to visualize the teaching
theme with the help of a projector, a computer,
and a projection screen or display. Technology
has become involved as an important factor in the
process of knowledge transfer [1].
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While online learning, as the dominant form
of distance learning, as its name implies, is
necessary to be online, e-learning is a broader
term that does not just mean teaching and
learning through networks [2]. This is to make a
distinction between the two terms mentioned, as
they are often identified in public. So, for
participating e-education it is not necessary to be
connected to the Internet, although e-learning
usually involves learning through the Internet
with the help of multimedia units and a lot of
interaction, which the learner attends during the
class.

This learning model has become possible
because there is a large amount of different data
on the network (also from almost all the world's
famous libraries and archives), as well as the
possibility of sharing it. In student-content-
teacher relations, digital technology became an
important factor in the process of knowledge
transfer. In multimedia education, each
individual medium can maximize its overall
performance by making full use of its
characteristics. Teaching thus becomes more
experiential, rational and effective, giving full
effect by combining written text with video,
music and sound effects, animations, etc., which
is suitable for students who are comfortable with
different types of learning [3]. “E-learning is an
interactive and two-way process between
teachers and students with the help of electronic
media with the emphasis on the process of
teaching while the media are only the tool that
completes the process” [4].

The number of programs and platforms that
provide opportunities for children and young
people to acquire adequate knowledge through
the Internet is increasing every day.
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II.  CLASSIFICATION AND TIME FRAME OF E-
LEARNING

E-learning as a form of education exists as a
completely independent form, but also as an
integral or complement to classical education.
Depending on the intensity and usage of
information technology, there are several forms
of e-learning [1]:

e Learning with the help of information
technologies

e Learning that uses technology to
improve knowledge transfer

e Hybrid or mixed learning - a
combination of classroom teaching and
information technology learning

e  Online (distance) learning - learning that
is fully organized with the help of
information technologies, so that the
participants do not meet in person.

E-learning is taught in accordance with the
technology of delivery of teaching content, and
can be divided into asynchronous and
synchronized in the literature.

Asynchronous learning is one in which
teacher-student interaction occurs from time to
time, hence with a delay of time. The teacher and
the student communicate, while their activities
are not synchronized in time.

Synchronous  learning  involves  the
interaction of teachers and students in real time,
and activities are carried out according to a
predetermined plan that ensures synchronization.

III. LEVELS AND IMPLEMENTATION OF E-
LEARNING

There are two basic types of e-learning:
mixed-hybrid learning, which involves the
combination of classical classroom teaching and
information technology teaching and “pure” e-
learning, a form of learning in which students
learn independently and online. E-learning is a
process that cannot be activated at once. It is
accepted in four cycles [5]: the first stage of e-
learning is improving traditional teaching with
new materials and tools, but without changing
teaching methods (for example, using Power
Point presentations in teaching, using the Internet
for research purposes, the use of e-mail in
teacher- students communication, etc.). In the
second stage of e-learning, new tools for
managing (such as software for the distribution
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of teaching materials and tests that can provide
electronic communication between teachers and
students, processing and monitoring of learning
outcomes, etc.) are introduced in teaching. The
third level of e-learning involves creating,
sharing and using reusable learning objects that
are made upon a declared standard. These
learning objects can be different in nature - from
purely textual metadata documents to complex
learning platforms that provide a large amount of
different content and a high level of student
interaction with the curriculum. The highest level
of implementation of e-learning refers to the new
program configurations that arise when teachers
and educational institutions completely redesign
learning activities and teaching to reap the full
benefits of new technologies, without any
admixture of traditional teaching.

We have to keep on mind that the
introduction of e-learning in an environment is
not an instant process. On the contrary, in order
to efficiently introduce e-learning in teaching we
have to meet some basic requirements. Three
basic preconditions for the introduction of e-
learning in the classroom are: existence of
appropriate standards; strategic equipment of
educational institutions for the introduction of
information and communication technologies in
the educational process; and support to e-
learning [6].

“A synonym for modern education today is e-
learning, but the introduction of this system of
education is not a simple process. For the
effective implementation of e-learning in the
educational process it is necessary to fulfill three
basic conditions: the existence of appropriate
standards, strategic equipment of educational
institutions for the introduction of ICT in the
education process and support e-learning” [7].

IV. PEDAGOGICAL ASPECTS AND
CHARACTERISTICS OF E-LEARNING

It is well known that the average student
notices only ten percent of what he has read, 20
percent of what he has heard, 30 percent of what
he has seen, 50 percent of what he has heard and
seen at the same time, 70 percent of what he can
dramatize and write himself and 90 percent of
what he designed and wrote. That is why such
concept of learning should be applied in which
pedagogical situations would engage the whole
personality of the student, all his mental,
affective and conative capacities. These
situations are most successfully produced by



multimedia learning [3].  Contemporary
pedagogy has been rapidly embracing the
development of technology that can be used in
all e-learning, developing a multitude of
theoretical and practical models. Due to its
flexibility, e-learning is becoming increasingly
popular as it offers the learner an opportunity to
work independently, engage and progress
according to individual needs, abilities and
interests. The multiplicity of ideas and the ability
to exchange them quickly improves quality, and
there has been an interest in using new learning
processes [1].

The changes and opportunities that e-
learning brings in pedagogical sense are [2]:

- Flexibility of time and place of
attendance. While traditional education
means a place where teaching and the
transfer of knowledge are carried out,
today it is no longer necessary.
Therefore, not all participants in the
education process need to be in the
same place and at the same time. There
are several types of teaching that can be
distinguished here by time and place:
same time and place (classic
classrooms with multimedia
presentations), same time and different
places (videoconferences), different
times and same place (electronic
forums and tests), different times and
different places (emails, online forums,
video conferences, etc.).

- Interactivity in communication: student
- student; student - teacher; students -
teacher. Successful e-learning must
enable multiple modes of
communication. It is most commonly
used in various forms of discussion
forums, e-mail, audio communications
and various forms of simulations and
animations.

- Individual access to students. This
element implies a high level of focus on
the student (which makes it extremely
suitable for adult education), insists on
developing opinions and acquiring new
skills. Therefore, the pace and
dynamics of work of each level of e-
learning can be adapted to each student

individually, and external disturbances
are minimized. Therefore, there is no
disruptive factor in the case of classical
group and teaching where it generally
happens that group members are
progressing at a different pace when
acquiring knowledge. As a result,
psychological, didactic and methodical
circumstances are different.

- Possibility to increase the level of
motivation for teaching and education.
By applying the different elements and
strategies of e-learning, especially
older students and employees can be
motivated to learn or continue.

- Global knowledge reflected through
access to learning materials from
different educational systems and
countries, as well as access to digital
databases, libraries, cultural and other
centers.

- Cost-effective (the cost of distance
education is lower because fewer
teachers work with more students, the
cost for students is lower because they
can study in the place of residence, they
do not have to go to classes, except for
consultations and exams).

V. ADVANTAGES AND DISADVANTAGES OF
E-LEARNING

Based on the literature, we will try to
summarize the basic advantages and
disadvantages of eLearning.

Among the main benefits of e-learning are [1]:
a) Time and space flexibility

E-learning is tailored to the individual needs
of the user (anytime and / or anywhere). Thus,
students have the opportunity to learn
independently of time and position, making
education accessible to those who would not be
able to come to the classroom, e.g. due to
geographical distance, inability to fit work
responsibilities with traditional teaching, health
difficulties, etc. Furthermore, e-learning enables
continuous learning, i.e. the concept of lifelong
learning.
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b) Student-teacher interaction

As communication takes place with the help
of IT and the Internet (e.g. e-mail, forums), e-
learning can be more intense, better measured,
and often more meaningful than communication
in traditional teaching. In this form of teaching,
questions are often asked more freely, without
fear of the authority of teachers, which is
extremely important for people with poorly
developed live communication.

¢) Communication and group work

Discussion with other participants (e-mail,
forum, chat, teleconferences, etc.). Teamwork on
collaborative projects through e-learning can
develop social and communication skills.

d) Global access to educational content

E-learning has provided access to materials
from all over the world, which is usually not
possible in classical teaching.

e) More up-to-date and up-to-date educational
materials and easier professional development

Learning content can be tailored to
individual students, e.g. content can be added for
those with poorer start knowledge, as well as for
more advanced students who want to learn more.
Because of its concept of accessing more
material than conventional teaching, e-learning
makes it easier to get further training or
retraining.

1) Interactive learning content

E-learning uses a variety of media (text,
photography, display, sound, video, animation,
etc.), which, according to many studies, makes it
easier to acquire knowledge.

g) Temporal openness

Content availability can be 24 hours every
day of the week.

h) Unlimited students

An unlimited number of students in the e-
classroom are enabled.

i) Easier assessment and monitoring of students

With e-learning, the teacher has the
opportunity to test each student's knowledge in
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many ways and at different time intervals, and to
more easily monitor each student's acquisition of
knowledge.

J) High level of individuality and personalization

Students learn independently, at their own
pace, in a place and time that they choose, at
different levels of interaction.

E-learning has its disadvantages as well:

a) Certain knowledge and skills are required for
e-learning

Without some technical literacy, higher
levels of e-learning are sometimes difficult to
track.

b) Greater responsibility and motivation of users

E-learning brings greater responsibility to
students. They often have to motivate
themselves, which can lead to questionable
results and poor progress in the learning process.
Also, according to some studies, e-learning has a
large number of students dropping out of the
program.

¢) Lack of live contact between the student and
the teacher

Due to lack of live contact with the teacher,
students may experience a sense of loneliness
and distance, which can have a disincentive to the
motivation to learn. Loss of human contact and
body language (non-verbal communication) can
be modeled by a lack of understanding. Also, this
counts for the absence of oral exams and
proficiency tests.

d) Conditionality of technology available

For technically demanding programs, all
students need to have the appropriate technology
at their disposal, such as a computer with an
adequate version of a web browser, programs for
displaying multimedia records, high-speed
Internet connection, etc. The technology used for
a course can be very demanding (for example
videoconferencing), and thus preventing the
attendance of those students to whom the
technology is (to a sufficient extent) not
available.

e) The equipment is not 100% reliable



Even the highest quality e-learning
equipment is not 100% reliable. If technical
problems lead to interruption in e-learning, there
will certainly be a decrease in motivation and
concentration of users, and consequently a
decrease in the quality of e-learning.

f) There are areas that cannot be studied
exclusively electronically

When it comes to e-learning in form of
distance learning, there are limitations to certain
programs that include lab work, demonstration
exercises, etc. This is especially pronounced in
the field of medical and technical sciences, as
well as in traditional arts disciplines.

VI. CONCLUSION

The modern age imposes the imperative of IT
and Internet in almost every sphere of life,
including education. This was reflected in the
rapid development of different forms and
models of e-learning. Due to its flexibility, this
learning model is becoming increasingly
popular as it offers the learner ample opportunity
to work independently, engage and progress
according to individual needs, abilities and
interests. The multiplicity of ideas and the ability
to exchange them quickly improves quality, and
there has been an interest in using new learning
processes.

New technology enables teachers and
students to raise their learning to a higher level
of thought, to engage in analysis, synthesis,
inference. Instead of repetition, drill (exercise)
and playback, teaching can focus on discovering
and solving problems. The teacher can devote
more time to interaction in the classroom,
relationships in the teaching process, individual
approach to students [8].

It is certain that the presented forms and
models will continue to evolve, just as
researchers and practitioners in this field will
seek to innovate. In this endeavor, technology
will play important role in creativity of
designing teaching process that makes the most
of all the benefits of information technology,
while minimizing their disadvantages [1].

Leading e-learning organizations and
institutions around the World are working to
focus on developing and refining e-learning
standards. The basic starting point is the need for

knowledge management. Therefore, the
development of technology and standards will
play an important role in the further
development of e-learning. Basic direction is
creation of platforms (or upgrading of existing
ones) that will allow easier access and
implementation of teaching content, but also
facilitate the exchange of teaching materials and
communication between different e-learning
platforms. E-learning as such is the present and
the inevitable future, which will eventually take
on an increasing number of students of all ages.
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Abstract—In today’s dynamic workplace and
knowledge economy, organizations are
increasingly recognizing the importance of
teamwork to achieving sustainable competitive
advantage. Team performance has become a
major focal point of new management
approaches, such as autonomous work units and
full quality management (TQM). Another factor
that created the need for teamwork is the rapid
increase in emerging information and the need to
solve problems and tasks, which are increasingly
complex and multidisciplinary in nature.
Although teamwork in modern organizations is
recognized as one of the essential components in
the effort to develop high quality workers with
good social competencies, there are insufficient
research which explain the link between team
performance and personality. This paper
provides an overview of previous research in
order to gain a better understanding about
relationship between key personality traits and
teamwork performance.
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1. INTRODUCTION

Teamwork and bringing individuals

together for better effect is a phenomenon as
old as work itself. Teamwork and the
relationships that are created as a result of the
interaction of team members have gained a
more significant place in theory and practice
since the more serious approach to studying
work organization and organizational behavior
began.

Teamwork is based on a set of values that
foster successful group behavior such as the
ability to listen and engage in constructive
conversation, a high degree of tolerance for the
views of others, and support for co-workers.
Team and teamwork encourage both the
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success of the organization and the
development of the individual.

The growing competition in the global
market has caused Western companies such as
General Motors, IBM, General Electric and
others to seek strategies for continuous quality
improvement [1]. Along with the increasing
changes in the world, there has been an
increasing interest in the performance of work
teams [2]. Successful businesses have
discovered the potential and contribution of
teamwork to reducing costs, higher quality
products and higher productivity. Teamwork
promotes creativity and originality because the
best way to get a good idea is to have lots of
ideas. The fact that professionals focus on
specific areas increases the need for the
collaboration of experts in different fields, thus
utilizing all relevant information necessary to
solve the problem. Interpersonal/ collaborative
skills such as negotiation, organizational
efficiency, leadership and social skills are
recognized as essential skills for working in
contemporary organizations.

II.  PERSONALITY TRAITS

According to one of many definitions,
personality is defined as a unique combination
of characteristics of a person that results from
the way an individual behaves and interacts
with others [3].

Almost all definitions of personality take
into account the fact that a unique profile or
combination of traits distinguishes a personality
from others in its environment. Also, all
definitions of personality point to the fact that
personality is formed and expressed in
interaction with other people. The interactions
that a person engages in during his or her life
shape his personality, but also, it is only at the
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base of those interactions that one can see what
kind of personality he really is.

Most personality research focused on
discovering personality traits. Personality traits
are defined as enduring characteristics that
describe personality behavior. It is assumed
that if we know the personality traits of an
individual, we are likely to predict and often
control his or her behavior. Thus, numerous
studies have focused on classifications of
personality traits [4].

Reference [5], one of the most prominent
personality  theorists, criticizes typology
because it abstracts certain segments of
personality and gives them general importance
and because it represents artificial divisions
about the existence of other nomothetic lines
that exist in all or most people and are
considered by the people they can. On the other

hand, there are individual or personal
dispositions  that characterize only one
individual.

Numerous research over the last few
decades in the field of the psychology of
individual differences (contemporary
personality psychology) has led to findings that
describe personality with five major traits or
basic dimensions. Each of these basic
dimensions involves lower specific personality
traits and preferences for particular patterns of
behavior. These dimensions are: neuroticism,
extraversion, openness, collaboration and
conscientiousness. Creator of the Big Five
model is Godberg [6]. This author considered
five factors to be optimal number to adequately
describe the personality space [7]:

e Openness — the tendency to appreciate new
art, ideas, values, feelings and behaviors.

e Conscientiousness — the tendency to be
careful, on-time for appointments, to follow
rules, and to be hardworking.

e Extraversion — the tendency to be talkative,
sociable, and to enjoy others; the tendency
to have a dominant style.

e Agreeableness — the tendency to agree and
go along with others rather than to assert
one’s own opinions and choices.

e Neuroticism — the tendency to frequently
experience negative emotions such as anger,
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worry, and sadness, as well as being
interpersonally sensitive.

In modern organizational psychology, the
Big Five model has been widely accepted as a
typology of personality, with its theoretical
assumptions. Some earlier research has
confirmed that these five factors influence
employees' attitudes toward work [8], work
behavior [9], and work performance [10].

In contemporary literature beside the Big
Five Theory, Myers-Briggs typology of
personality is represented. According to their
model, there are four different dimensions of
personality, namely: interaction with the world,
information gathering, decision making, and
behavioral organization [11]. According to this
model there are the following traits:

e Introversion vs. extroversion - refers to how
person-oriented he or she is, where he or
she manages to function better, more easily,
individually or in a wider environment.

e Intuition vs. sensing - refers to two different
ways by which an individual receives and
collects information. An intuitive person is
orientated to new possibilities and hidden
meanings, while sensing means that a
person focuses on reality and facts.

e Thinking vs. feeling - refers to two essential
attitudes in relation to the environment. The
thinking type prefers to make decisions and
conclusions based on logical analyzes and
objective criteria. Feelings means that a
person uses the wvalues, emotions and
motives to make decisions.

e Judges vs. observers - the judging type is
organized by following the rules, sticking to
the plan. On the other hand, the type of
observer is oriented to react spontaneously,
and is prone to flexibility.

The focal point of industrial and
organizational psychology was on the theory of
personality traits and therefore on a static point
of view. But, in today's age of the knowledge
economy research and theories become much
more sophisticated as dynamic criteria are
incorporated and tested for the impacts of other
relevant determinants of work performance
such as knowledge, interests, employee
interactions [12].



Figure 1. Model: impact of leader personality on new product development teamwork and performance for high and
low uncertainty condition [4].

III. PERSONALITY AND TEAMWORK
PERFORMANCE

Some earlier research has found the link
between personality traits and teamwork
performance. For example, [13] found that
amenity and emotional stability predicted peer
evaluations beyond skills and ability in a study
of human resources teams. In addition they
showed that average measures of agreeableness
and emotional stability at the team level also
predicted supervisors’ ratings of team
performance, accuracy, and work performed in
their study of human resource teams.

Using Fisher personality types (explorer,
builder, negotiator, director), [14] have found
that in such teams there are fewer conflicts and
a greater degree of satisfaction than in self-
selected teams.

The most common pattern of education and
teaching in traditional schools 1is frontal
teaching, where students compete with each
other for teacher attention and as good grades
as possible. An alternative to this type of
education is individual learning, which
excludes interaction with other students. The
third learning pattern is cooperative learning,
which is based on several parallel activities that
are directed towards a specific goal. Learning is
most effective when students are actively
involved, learned lessons apply in practice and
learn in the context in which knowledge is
used.

Reference [15] examined the influences of
personality traits on teamwork performance in a
multidisciplinary student sample. They found

several significant findings. According to their
research there are negative correlation between
student’s perception about equally shared
responsibilities in group and emotional
stability. The conflict was positively correlated
to his or her GPA (Grade Point Average) and
negatively correlated to the mean agreeableness
score of the group members. Self- and peer-
assessments of individual performance, which
were focused on engagement, leadership, and
communication, were in a large degree
correlated.

Reference [16] investigated the impact of
leader personality on new product development
(NPD) project performance under different
conditions of uncertainty. For the purposes of
research they have developed the model shown
in Fig. 1.

As can be seen from Fig. 1, in this model
teamwork plays a mediating role between
leader personality and NPD performance.
Authors found that openness of leaders has a
remarkable impact on the performance of new
product development projects and a significant
indirect impact through teamwork under
conditions of high uncertainty. Also the results
of the research show that the conscientiousness,
extroversion and emotional stability of the
leaders have a significant indirect impact on the
performance of new product development
through teamwork, but this influence was more
intense in the conditions of less uncertainty.
Further, in their research [16] conclude that,
depending on the degree of uncertainty,
different leadership traits and styles lead to a
different degree of teamwork efficiency and
new product development.
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Reference [17] in his study proved that
extroversion and openness to experience as
personality traits has positive impact on
politeness and relation communication
indicators. On the other hand, the agreeableness
has negative correlation with these measures.
Furthermore, author indicated that professional
knowledge and coordination behavior markers
are  correlated with  neuroticism  and
conscientiousness. As effect of team process,
team performance is directly determined by the
conscientiousness and the extraversion.

Reference [18] show that there is no direct
connection between the team extraversion and
performance. Furthermore, authors investigated
communication as mediating variable between
the extraversion of the team's members and the
overall team performance. Regarding the team
communication as sum of utterances, words,
and duration for the team, only duration
mediates team performance. Regarding the
communication at the individual level as an
intermediate variable appears utterances by the
Defense Counter Aircraft which role is to
identify unknown aircraft. Depending on the
model. Every communication value plays a role
in mediating the personality and performance
relationship.

Empirical study [19] showed that Big Five
personality traits, respectively agreeableness,
conscientiousness, extroversion, neuroticism,
and openness to experience, affect the
strengthening teamwork and interpersonal skills
among higher education graduates.

IV. CONCLUSION

Modern business conditions dominated by
the challenges and dynamic changes of the
environment, as well as the demands for high
work and other performance, increasingly
determine companies to introduce teams as
flexible organizational forms in their work and
business processes. The experience and practice
of teamwork contribute to reducing hierarchical
relationships in the company, affirming the
role, knowledge and expertise of individuals
and their work, creating a positive
organizational climate and a higher degree of
humanization of employee relationships.
Experience shows that in organizations where
teams and teamwork are introduced, higher
levels of productivity and efficiency are
achieved and, of course, higher quality results
due to group synergy. The presence of synergy
in teamwork means that pooled resources
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within the team produce better and better
results than individual ones. Individuals in the
team also achieve personal benefits, goals and
interests through teamwork.

One of the most important reasons for
introducing teams to an organization is better
business results, better quality, productivity
and, of course, higher profits.

This study makes an important contribution
toward building harder theoretical insight and
knowledge about the relationship between
personality traits and teamwork performance.
The team performance has several relationships
with personality traits [4]. Team management is
a new philosophy of approaching people and
work in the context of the increasing use of
information technologies and increasing
attention to the human factor of the work
process. Numerous studies have shown that
teams work more efficiently if there is a proper
combination of team roles. Only through
careful division of roles, proper and
professional selection of members aligned with
the personality traits of the team members is it
possible to ensure a quality and stable team,
which will be able to successfully achieve team
purpose and goal.
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Abstract—In a globalized economy companies can
compete on the international market, if they
manage to escape the risk of a standardizing and
homologating offer, preserving the uniqueness and
originality of the business idea, through
continuous innovation.

This research investigates the importance of
innovation in business realities, by legislative
definition, most innovative in the Italian context:
innovative SMEs. The study wants to understand
which are the main determinants of innovation of
these companies, identifying statistical
correlations that can be tested empirically in
future research. The results demonstrate that
human capital is the main direct innovative factor
on which it is convenient to continue investing to
create development paths with high innovative
content.

Keywords - Italian SMEs,
intellectual capital, human capital

innovation,

I. INTRODUCTION

Entrepreneurship, the ability to innovate, risk
and seek new paths of development, is the main
prerequisite for innovation [1].

In the current global, hyperconnected and
hyper-competitive economy, innovation
becomes a mandatory choice for survival [2]. For
this purpose, it should not represent a
discontinuity, having rather to manifest itself in
its dynamic dimension as process of innovation

[3].

The theme attracted the interest of several
scholars of economic and managerial disciplines,
also in consideration of the competitive,
economic and financial implications connected
to the implementation of innovative processes.
Moreover, the phenomenon has been studied
both in relation to large companies and about
smaller companies. The distinction, in countries
like Italy characterized by the clear and
influential prevalence of SMEs [4], is
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fundamental and affects considerations and
results. In particular, in Italy the phenomenon of
successful companies that were born through
innovation, which grow by innovating and living
over time continuing to innovate, is so widely
present that the legislator created sections of the
Business Register specifically dedicated to
innovative start-ups and SMEs. innovative.

In light of the results of a recent study on
innovative start-ups [5] which found high levels
of profitability of young entrepreneurial
initiatives, in line with previous studies on the
major potential for rapid expansion, of the so-
called gazelles or high-growth firm [6, 7] this
paper believes it can assess the following
virtuous circle: higher productivity translates
into greater profits, which should then be the
basis for the growth of the company and,
therefore, of its evolution from start-up to SMEs.

Therefore, the present work aims to carry out
an exploratory analysis on a specific population
of innovative Italian SMEs with the aim of
highlighting the main determinants of their
innovation.

The study is placed in that research
perspective according to which the ability to
innovate depends above all on internal drivers [8,
9] focusing the innovative effort of SMEs in Italy
as deriving from a culture and an innovation
routine [10] promoted starting from the company
management.

For SMEs, the availability of skills, human
and financial resources, organizational and
relational skills is less obvious than for large
companies [11, 12], a circumstance that can slow
or preclude virtuous innovative paths. The
difficulty of assessing the presence of such
tangible and intangible resources tends to
underestimate its weight in innovation surveys.
This paper seeks to overcome this limitation,
providing the conceptual premises for further
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empirical research on the importance of internal
drivers for innovation in small-medium size
companies.

II.  LITERATURE REVIEW

The economic literature proposed different
approaches to the study of innovation.

Schematizing, the approach of international
bibliography reflects the evolution of economic
thought on the concept of value creation.

Immediately after the war and up until the
early 1970s, business systems based primarily on
the production function and the "handyman"
figure developed, especially in Italy [13]. In the
1950s and 1960s in particular, the process of
developing new products was a linear and
sequential process with a limited number of
phases [14]. In this model the role of research and
development, and of the related innovative
processes, is predominant within the company.

Subsequently, with the first phase of ICT
expansion, there was a development of the
marketing function, albeit late in Italy compared
to what had already happened in the Anglo-
American world.

In this "market pull" model, the company
tried to reach the connection between the internal
process of innovation development and the
positioning of the product on the market [15].

Today, the evolution of innovation models
has reached the definition of a modern concept of
continuous innovation, born from the Resource
Based View theory developed in international
management studies since the 1980s.

It is certainly Schumpeter [16] the first author
to develop a theory of innovation, focused on the
figure of the innovative entrepreneur able to
disturb the market balance with new production
combinations, sources of monopoly rents and
extra profits for the company, until the coming of
a new innovative action of other economic
agents.

Schumpeter's intuitions constitute the
premises for a further research perspective
concerning entrepreneurship [17, 18, 19]
understood as the ability to combine three
orientations:

eability to identify profit opportunities on the
market;
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erisk appetite;
e ability to obtain adequate resources to achieve
the objectives [18].

The following Tab. I shows some of the most
important and complete definitions of innovation

with the related key concepts.

TABLE I. MAIN DEFINITIONS OF INNOVATION

constantly  disturbs  the
endogenous equilibrium of
the economy, a destructive
force  that  constantly
creates progress thanks to
the action of innovative
entrepreneurs

Author Definition of Tag
innovation
Schumpeter | uncontrollable discontinuity,
(1934) [16] phenomenon that | process,

entrepreneurship

Thompson
(1965) [20]

acceptance and
implementation of new
ideas, processes, products
or services

novelty,
implementation,
process, success,
different types

(2002) [26]

function, the entrepreneur
creates values through new
or pre-existing resources

Schumpeter | introduction of  new | novelty, product
(1971) [21] production combinations
Freeman marketing process of an | process, market,
(1982) [22] invention at  product, | novelty, different
process or system level types
Porter introduction of a new | implementation,
(1990) [23] technology or a new way of | novelty
doing things
Henry, set of activities that allow a | novelty, process,
Walker new product or process to | market
(1991) [24] | enter the market or become
common use
Rogers application of new ideas to | ideas,  process,
(1998) [25] a product, process or any | different types
other aspect of the business
activity
Drucker specific entrepreneurship’s | function, value,

resources

Source: Author's elaborations

Although most of the scientific studies are
reserved for large companies, there is no shortage
of contributions extended to the reality of SMEs,
including in Italy (Tab. II).

[27] studied the characteristics of large global
highlighting eight attributes of
excellence. [28] considering successful medium-
sized companies, identified nine factors at the
basis of competitiveness. [29] developed a
"decalogue of the small strong company".

companies,




TABLE II. CHARACTERISTICS OF THE
WINNING COMPANY
Peters- Simon- Preti-Puricelli 2007
‘Waterman, Zatta, 2007 [29]
1982 [27] [28]
proneness to ambitious target of maximization
action goals in the medium-long
term
proximity to the proximity to challenging
customer the customer comparisons
autonomy and continuous innovating
entrepreneurship innovation
key value of the focus on the from cost reduction to
activity market quality and service
concentration on strong do what is always done
the core competitive better
business advantages
elasticity / global flexible borders
rigidity checks orientation
simple structure, reliance on manage the size
reduced staff one’s own
strength
productivity motivated make a difference
through people staff thanks to organization
and human resources
strong strong entrepreneurship
leadership

rootedness in the
territory

Source: [30]

From the comparison it can be understood
that the factors considered essential for the
competitiveness of companies focus on the
capacity for innovation deriving from the
cultivation of distinctive skills and good
organization [30]. Furthermore, the emphasis on
workers' potential is transversal, which should be
"organized", "motivated" and "productive".

Reference is made to the professional and
moral characteristics of human resources, to the
learning processes and to the ability to extract the
maximum possible value from knowledge [31].
Therefore, the intellectual capital available to the
company determines its innovative potential.
However, the reflection on the role of intellectual
capital in the dynamics of economic growth
arises and develops from a macroeconomic
perspective. It is, in fact, the theory of economic
growth of [32] that opens the reflection on the
link between human capital, intellectual capital
in a broader sense, innovation, productivity and
growth. The Solow model, however, fails to
explain the dynamics of factors connected to the
cognitive capital of companies because, in the
macroeconomic context, these factors are
considered exogenous variables. It will take
years to progressively get closer to an
endogenous concept [33, 34, 35, 36].

III. PURPOSE, HYPOTHESES AND RESEARCH
QUESTIONS

This paper aims to provide a preliminary
analysis of the determinants of innovation of a
sample of small and medium-sized Italian
companies in the period from 2010 to 2018,
considered "innovative" by Italian legislation.

Considering this population makes it possible
to investigate the companies that should
constitute a substantial part of the national
innovation reality most oriented towards
innovation and with the greatest potential for
rapid expansion. Moreover, given the
homogeneous young age, they should enjoy a
more open and sensitive mentality towards the
theme of innovation; while the dimensional,
operational and sectoral heterogeneities make
them, in this exploratory phase, representative of
the orientations of domestic entrepreneurship.

Therefore, the hypotheses to be verified are:

oH,: there is a positive relationship between the
innovative potential of SMEs and economic
performance;

oH: in innovative SMEs, where people with
high skills are normally employed, the
decisive driver of innovation is human
capital.
Given these considerations, the following

research questions arise:

oRQ);: what are the determinants of innovation in
Italian SMEs?

®RQy: is it possible to measure the contribution
of the factors underlying the innovative
capacity of SMEs on economic
performance?

To answer these questions, starting from the
financial data of a significant sample of Italian
SMEs, the study proposes a quantitative analysis
with exploratory purposes to explore research
spaces for subsequent empirical analyzes.

After  describing the methodological
approach and the research design, the paper
presents the theorized regression models and the
first correlation results between variables. Then,
based on these empirical outcomes, the study
presents the final reflections, the implications,
the limitations, as well as the possible future
developments of the research.
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IV. RESEARCH METHODOLOGY

A. Data collection

The present study, of an exploratory-
explanatory type, according to the definition of
[37], aims to establish causal relationships
between variables.

The empirical analysis uses data taken from
the AIDA database - Computerized Analysis of
Companies (update 270, software version
103.00)  (https://aida.bvdinfo.com) of the
company Bureau van Dijk. The dataset collects
balance sheet data of 550 small and medium
innovative companies belonging to different
sectors of Italian production with a turnover
exceeding € 800,000. The survey refers to the
2010-2018 period.

With the help of the 2007 Ateco codes, it is
possible to identify the sectors most frequently
controlled by the companies in the sample.

TABLE IIL SECTORS OF THE SAMPLE
Sector Frequency %

Mines gnfi manufacturers 102 18,54 %
and building
Consumg‘r goods, trade 187 34,00 %
and services
Communication and IT 244 44,36 %
Other 17 3,10 %
Total 550 100,00 %

To answer the research questions, a
quantitative analysis based on descriptive
statistics, correlation analysis and regression
methods is used, with the aim of finding the
significant impact or influence of independent
variable on dependent variable. Variables used in
the study are as below (Tab. IV).

In a purely cost-based perspective, it can be
assumed that the adoption of innovations
involves high sacrifices of financial resources not
compensated by similar immediate benefits.
For this reason, in addition to the return on
equity, which may be of little significance in the
short term, the return on assets is also used as the
dependent variable, measured as ratio of net
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income to book value of total assets [38, 39]. Itis
a valid indicator of the company's efficiency in
making profits from its total assets. The third
dependent variable is the sales growth [38, 40].

To obtain information about the efficiency of
tangible and intangible assets using public
accounting data, the Value-Added Intellectual
Coefficient ( VAIC ) developed by [41] was

considered:
VAIC = HCE +SCE+CEE. (D

HCE and CEE indicate the added value
produced by one euro of human capital (HCE)
and physical capital (CEE ) inputs, while SCE
is the fraction of Added Value to be charged to
Structural Capital.

To give the model more robustness and
therefore greater reliability to the results, two
control variables are used: according to previous
studies, financial leverage and firm size have
been added as control variables which can
influence firms’ performance [40, 42, 43].

B. Regression models

To answer the research questions, three
regression models are provided which can test
separately the three dependent variables
representative of the company performance and
understand  the relationships  with  the
independent variables, in order to prevent
multicollinearity and autocorrelation problems.
In all three models both control variables are
always present.

RO4;, = a;, + BVAIC; , + ﬂ2HCEi’, + /)gSCE,«’,

2
+ B4CEE; , + BsLEV, , + BSIZE; , + &;,
ROEi,t =, +ﬂ1VA1Ci,t +:B2HCE:',t +ﬂ3SCEm (3)
+ ByCEE,, + BsLEV,, + BSIZE, , +5,, '
GROWTH,, = a,, + B,VAIC;, + B, HCE, , + s SCE,
+B4CEE;  + BSLEV, , + BeSIZE;, +¢;,.

“



TABLE IV. DEFINITION OF VARIABLES

Description Model Expected

sign

Dependent variables

Financial performance measured
as firms’ profitability proxied by
Return on Assets (Operating
income/total assets)

ROA;

Financial performance measured

as firms’ profitability proxied by

Return on Equity (Net income /
Equity)

ROE;,

Financial performance measured
as firms’ growth in revenues
proxied by the change in revenue
from year t-1 to year t.

GROWT|

Independent variables

VAIC;; | Value Added Intellectual Capital 1,2,3 +
proxied by the Pulic’ model.
estimated by summing the

variables (HCE, SCE and CEE)

HCE;, Human Capital Efficiency 1,2,3 +

proxied by the Value Added

(VA) scaled by the Employee
costs.

SCE;, Structural Capital Efficiency 1,2,3 +
proxied by the difference
between VA and HC scaled by
the VA

CEE;, Capital Employed Efficiency 1,2,3 +
proxied by the ratio between VA
and net assets of the year i

Control variables

LEV;, Leverage ratio proxied by 1,2,3 +/-
financial debts scaled total assets

SIZE; . Firm size proxied by the natural 1,2,3 +/-

logarithm of total assets

C. Empirical findings

Tab. V shows the descriptive statistics of the
selected variables.

TABLE V. DESCRIPTIVE ANALYSIS OF
VARIABLES

Min. Max. Mean Median Std.
dev.
ROA -178 114.6 2.4 3.9 22.4
ROE -141.5 96.5 7.7 6.8 324
GROWTH -14910 38956 597 197 3083
VAIC -377.4 12513.7 107.7 12.1 | 7663
HCE -292.6 931 5.8 1.5 66.9
SCE -60.6 21.1 0.3 0.4 3.4
CEE -198.5 12510.3 97.9 8.8 | 742.8
LEV -198.6 471.4 6.5 3.9 31.5
SIZE 2.1 11.5 7.6 7.6 1.5

Low standard deviation values indicate a
homogeneous distribution of data, with non-high
ranges of variation. The average and median
values almost coincide make the average, at the
base of this study, particularly significant.

As shown in Tab. V, the profitability ratios
averaged 2.4% (Roa) and 7.7% (Roe) and 597
(Growth);
the components of VAIC were found to be 5.8 (

HCE), 0.3 (SCE) and 97.9 (CEE). As it was
reasonable to expect, in Italian SMEs it is more
important human capital (skills, education,
values, etc.) than the infrastructure in support of
the same (structural capital) whose relevance is
greater in large corporations.

D. Correlation analysis

Correlation analysis (Tab. VI) was performed
by calculating the Pearson coefficients (below
the diagonal) and the Spearman coefficients
(above the diagonal) to investigate the existence
of the linear relationship between economic
performance and innovation.

TABLE VL PEARSON TEST AND SPEARMAN TEST
ROA | ROE | GROW. | VAIC | HCE | SCE | CEE | LEV | SIZE
ROA DL 0G0 070 ) -028 | 065 | 02 | 048 | 036 | 005
ROE | 07 L] 078 076 | 040 | 037 | 086 | 001 | 071
GROW. | 030 | 080 L) 040 | 051 | 034 | 033 | 041 | 04
VAIC | 043 ] 074 -052) 1 | 0o | 040 | 0% | 038 | -081
HCE | 034 001 0d6] 045 | 1 | 010 | 006 | 078 | -073
SCE | 08| 027 0480 030 | 036 | L |03 | 031 |35
CEE | 060 | 083 | 060 | 096 | 020 [ 02 | I |05 )41
LEV | 029 | 000 | 033 ] 042 [ 080 [ 0l6 | 0B | 1 | 031
SIZE | 025 078 067|086 | -029 | -047 ] 08 ] 03] |

Source: author's elaborations

To partially confirm the first research
hypothesis (H1) and in full adherence to the
second hypothesis (H2), Tab. VI shows a
positive relationship between human capital and
economic performance. In particular, the
relationship is positive with all the variables
representing company performance: ROA
(0.65), ROE (0.4) and GROWTH (0.51).
These correlation coefficients are all lower than
the value of 0.8, indicative of possible
disadvantages of multicollinearity (Smriti and
Das, 2018).

The results are in line with those highlighted
by [44] which, by empirically verifying the link
between human capital and economic growth on
a microeconomic level, highlighted the
importance for the Italian industry of making use
of a professionally qualified workforce to favor
innovative paths.

The near-zero values of SCE and negative
values of CEE confirm that the greatest impact
on the innovative capacity and on the economic
growth potential of Italian innovative small and
medium enterprises is due to human capital
rather than to tangible and structural elements.
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V. CONCLUSION

The centrality of the role of human capital, of
distinctive strategic and relational skills,
technical and managerial skills, in small and
medium-sized Italian companies operating in
innovative environments normally characterized
by high added value was highlighted starting
from the first phases of business operations [45,
46]. However, the link between human capital
and the innovative potential of these Italian
industrial realities has been analyzed, both
theoretically and empirically, more at the
macroeconomic level, focusing on the concept of
externality, than at the enterprise level.

By recovering a microeconomic perspective,
this study analyzed the relationship between
innovation and economic performance of a
representative sample of the population of
innovative SMEs in the national territory.

As a proxy for innovation, the performance
of intellectual capital was used, whose biunique
relationship is acquired in the literature:
innovation determines the growth of intellectual
capital, thus becoming the main tool for
cyclically regenerating companies' competitive
assets [47].

The results of the analysis show the existence
of a positive association between economic
performance measured as RO4A , ROE and
GROWTH and human capital as the main
innovative factor of the intellectual capital of the
observed SMEs. At the same time, there is a non-
decisive role of structural and physical capital,
whose innovative capacities, however, tend to
progressively shrink due to an intrinsic
decreasing marginal productivity, unknown,
instead, to human capital which is a multiplicable
and self-generative resource [31] able to enhance
itself with use.

The limitations of the study are those typical
of a study with declared exploratory purposes.
Further empirical analyzes are needed to test the
theoretical insights of this research.

It is believed, however, that the positive sign
of the interaction between human capital and
innovation is an important fact in terms of policy:
it represents an indication to invest in human
capital to generate innovation. This is a
particularly important indication in those
countries, such as Italy, where public and private
spending on research and development is always
very low [48].
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Abstract—Innovation is mainstream for survival in
contemporary business environment. The main
aim of innovation strategies is maximize an
organization's innovation potential in a given set of
circumstances. Analysis of various studies point to
organization size as a key factor in innovation
strategy choice in Serbia. The extensive innovation
had been evidenced in manufacturing sector.
Although, the research sample was representative,
all enterprises came from same transition
environment. Future study will include enterprises
from other transition environment.
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1. INTRODUCTION

There is an extensive literature on the key
factors for innovation strategy choice [1, 3, 7].
Majority of studies analyze the impact of perfect
and monopolistic competition, and the size of the
organization.

Innovation is higher in monopolized
industries than in competitive ones because the
monopolist can prevent imitation and make more
profit from innovation as well as finance R&D

(2].

Large enterprises are more innovative than
small ones because they can finance more R&D
staff, can better utilize unforeseen innovations,
and indivisibility in reducing innovation costs
makes them profitable. Large innovative
companies have a wide front of technology
activities. The core technological strength is
based on research and development (usually
chemical and electronic products) or the design
of complex manufacturing technology or
complex information processing technology.

Small businesses are usually specialized in
product innovation such as: tools, scientific
instruments, certain chemicals, and software.

ISBN: 978-86-80616-05-6

Their core strength is the ability to adapt
technology to the specific requirements of
consumers. Strategic management requirements
are to find and maintain stable product niches and
benefit from the customer experience.

In addition to the size of the business, there
are other factors that drive innovation. The basic
factor in deciding on the choice of an innovative
project is the expected investment income.
Whatever strategy is accepted, this test always
applies. However, it cannot be applied outside
the context of the enterprise and the environment
in which it exists.

II.  INNOVATION STRATEGIES

The main aim of innovation strategies is
maximize an organization's innovation potential
in a given set of circumstances. Strategic
managers should consider current and future
innovation strategies if they are to remain
competitive. Innovation requires a different way
of organizing and thinking, and business
concepts change the rules of competitive play.

The rate of a technological process is
determined by the specific behavior of
organizations seeking to improve or introduce
new technologies. The limitations arise from the
technological heterogeneity, uncertainty and
rationality  associated ~ with the global
optimization of principles in determining the
optimal strategy. Organizations do not allocate
R&D budgets and do not randomize research
direction. They are guided by past experience
and capabilities. The behavior of organizations is
neither unique nor optimal and can be described
by routines.

Organizations operate in an environment
characterized by a range of market and
technological opportunities. Despite the impact
of technological uncertainty on the results of
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their actions, organizations have expectations.
Despite the limitations, organizations are able to
design different innovative strategies in which
they decide how to use and leverage their
technological skills and resources.

Decision-making rules are patterns of
behavior that cannot be explained by
optimization but may by historical conditions,
experience, and evolutionary development.
Organizations design and adapt their learning
routines and adopt changes from the
environment. From this perspective,
organizations are constrained by their cognitive
abilities. They do not know the full range of
future chances, and therefore cannot choose the
global best alternative, but are limited to local
chances.

A comparative analysis of Western and Far
Eastern organizations shows that innovative
organizational behavior, technology strategy,
and innovation are key to the success of Japanese
organizations. The focus on strategic behavior of
organizations points to factors that can slow or
facilitate innovative activity.

Innovation strategies can be classified as
follows [4]:

e Offensive,

e Defensive,

e Imitative,

e Dependent,

e Traditional and
e Opportunistic.

The choice of one of these strategies depends
on the scientific and technological capabilities of
the organization. If basic research is developed,
an offensive strategy is most appropriate. Under
the conditions of developed capabilities for
experimental development, offensive, defensive
strategy and design have the greatest chance of
success. The scientific and technical function of
manufacturing engineering in an enterprise will
determine the use of an imitative, dependent, or
traditional strategy. For developed technical
services and patents, an offensive strategy is best,
and for scientific and technical information, a
defensive, imitative and opportunistic strategy is
appropriate. When there is long-term forecasting
and product planning in the company, an
offensive and opportunistic strategy is best.
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However, these strategies, while having some
implications for the allocation of R&D resources,
are not limited to explaining this function. They
should be seen as innovative-sensitive aspects of
the overall business strategy of the company.

Introducing new technologies, enhancing
existing ones, learning how to adapt the behavior
and imitation of successful participants are the
most important components for improving an
organization's technological performance and
enhancing their comparative advantage. Modern
organization theory points to the dilemma
between exploiting existing and seeking new
opportunities. Exploration involves exploration,
variation, risk-taking and experimentation, while
exploitation means refinement, production and
efficiency. By introducing three general patterns
of behavior, it can be shown that exploration and
exploitation have different manifestations in
different routines, and accordingly differentiate
the following innovative strategies [5]:

1. Conservative,
2. Imitative and
3. Absorptive strategy.

The first strategy is the so-called conservative
strategy where all innovative efforts are
concentrated solely on their own research.
Conservative behavior neglects the change in the
nature of the modern innovation process. A
conservative  strategy is different from
"traditional strategy" where the organization sees
no reason to change products, because neither
demand nor competition forces it [4]. External
technological development is also negated.
Innovative efforts are directed at exploiting
existing technology - process improvement and
exploding new technology - product innovation.

The organization uses an imitative strategy to
avoid using resources for exploratory research.
Reference [4] calls this strategy "defensive or
dependent." With the introduction of new
technology, they try to imitate only the most
successful methods created by others. This
strategy uses only external knowledge and
capabilities. The organizations that use it are not
ready to take the risk of new opportunities. They
want to avoid failure and learn from the mistakes
of competitors. They do not claim to be
technology leaders. According to [4], an
imitative strategy is a type of insurance. It
enables organizations to adopt the technological
change already introduced by competitors.
Imitation is possible even when new



technological know-how is not appropriate for
innovative organizations. However,
technological knowledge is specific, formal and
cumulative. In this case, technology transfer can
be as expensive as independent R&D. Due to the
nature of technological knowledge, imitations
can be expensive. Which means that an imitative
strategy also requires R&D spending and
intensive research. However, in cases of limited
access to technology, imitation gains will be less
than the technological results of an innovative
strategy.

Organizations use a so-called absorptive
strategy when deciding to combine internal and
external knowledge. They are undertaking
research efforts to achieve two goals that exist
with  conservative  strategies:  improving
production processes and introducing product
innovation. External sources of knowledge are
used not for the purpose of imitation but for the
realization of cross-fertilization effects that
enhance the possibilities. Organizations that use
an absorbing strategy invest part of the R&D
budget in scanning general (external)
technological development. They expect
synergistic benefits that will outweigh the limited
technological capabilities.

Unlike imitative organizations, absorptive
organizations do not copy successful technology,
but seek to integrate external knowledge in order
to create additional technological capabilities.
Unlike conservative organizations, they do not
use the entire R&D budget to improve their
technology. Absorptive organizations seek a
balance between the short-term benefits of using
their own capabilities and the long-term use of
external technological capabilities. They want to
avoid the dilemma that exploiting existing
knowledge reduces the ability and speed with
which new alternatives can be explored.

Practically distinguishing the strategies
presented is almost impossible. This is especially
true for the creation of absorptive capacity,
which is usually understood as a by-product of
R&D activities. Conservative and imitative
strategies require opportunities to understand and
use knowledge in related technologies. However,
absorptive abilities become less effective when
complete knowledge is required. For the purpose
of analysis, three strategies can be clearly
distinguished.

Innovative and imitative activities are
undertaken in an economic environment
characterized by a degree of competitiveness.

Organizations compete with price and quality
that is influenced by product and / or process
innovation. In general, a successful innovator
will be able to divert demand from their
competitors as consumers can substitute between
several products. The substitution effect is driven
by price and quality changes resulting from the
following actions and reactions:

e Innovation allows the innovator to lower
the price to increase demand.

e Non-innovator reacts by lowering their
price to avoid losing market share.

e The innovated product has better quality
which allows the innovator to increase the
price.

e The first reaction of a non-innovator is to
lower its prices.

In such an economic environment,
competition between organizations is not perfect
with a homogeneous output, but is oligopolistic
with different production costs per unit of
product and different quality of products.

Reaching a critical mass for R&D costs a lot.
Large, powerful industries have competitive
advantages in financing such investments, but
few small innovative businesses survive. Can
elephant and mouse join forces?

Large organizations in industries with high
growth rates buy small competitors and their
R&D and market resources, thus increasing
barriers to entry. Other small competitors are
focusing on niche markets, becoming specialized
research or control laboratories. The success of
small pioneers who become independent of
major competitors at the end of the industry
phase is very rare.

III.  POSSIBLE FACTORS IN INNOVATION
STRATEGY CHOICE

Here are some of the important factors for
choosing an innovation strategy:

1. Company goals: maintaining market
share, increasing profits, social and
environmental responsibility, increasing
efficiency, diversification or
concentration;

2. Organization size: large, medium, or
small organization

3. Market position: expansion or decline,
perceived high or low profile;
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4. Type of competition within the industry:
the existence of monopoly, perfect
competition.

5. Lifetime of existing products: products
with a long shelf life, at the end of their
life, products whose life should be
extended;

6. Existing and potential competition
coming from: existing suppliers from the
domestic market, new suppliers from
abroad, new  technologies  that
competitors have;

7. Technology design,
weaknesses:  extensive  or
research, high skill techniques;

strengths and
limited

8. Factory capacity or capacity: modern or
old production capabilities, modern or
old production lines, successful or
limited production capacity;

9. Level of development: extensiveness
based on enterprise size and rapidly
adaptable industry, relatively small due
to the nature of the industry, fierce price
competition and small innovations;

10. Market forecasts that may indicate:
expansion or decline of chances for
existing products, chances for new
products;

11. Technological predictions that can
show: the pace of industry development,
the pace of development of competing
technologies, the pace of development of
complementary technologies, gaps of
technology that can be developed or
used.

With this range of factors, there is no one
strategy that will be the best in all conditions. All
factors should be carefully considered when
formulating a strategy. The alternative is that
there is no strategy but a laisse-faire approach.
This can sometimes succeed if there are
facilitation to quickly develop new ideas into
products. However, access can lead to waste of
resources, missed chances due to concentration
of effort in a particular direction at a critical time,
so it is not recommended.

IV. METHOD

Three studies about innovation activities in
Serbia during the period 2012 to 2018 have been
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compared [8, 9, 10]. In all studies representative
sample had been used.

The sample stratified by organization size
(small: from 10 to 49 employees, medium: from
50 to 249 employees and large: over 250
employees) and by activities (groups of activities
according to CA 08).

Two versions of the questionnaire were
offered - electronic and hard-copy — for the
convenience of participants.

Four types of innovation have been
examined: product, process, organizational and
marketing innovation.

V.  RESULTS AND DISCUSSION

The results of innovation activities in Serbian
organizations regarding their size illustrates Tab.
1.

The results revealed increase of number of
innovators in small and medium enterprises
during the whole period. The number of large
enterprises that implemented innovation have
been decrease in period 2014 to 2016 compared
to previous two years period.

Organization size is a key factor of
innovation strategy because 70% of large
enterprises were innovators, 54% of medium-
sized and 30% of small enterprises.

Table 2 illustrates innovators classified into
manufacturing and service sector.

TABLE L ORGANIZATION SIZE
. Time period
Size
2012-2014 | 2014-2016 2016-2018
middle 1187 1228 1573
large 370 349 407
TABLE II. ORGANIZATION SECTOR
Time period
Size B N
o | e | e
manufacturin 197 223 285
g 7 2 4
service 476 476 669
2 2 2

The trend of increase of number of innovators
has been evidenced in manufacturing sector. It is



interesting that same number of innovator had
been in two period 2012-2014 and 2014-2016.

Next table (Tab. 3) presented innovators by
section of activities, according to CA 08
classification.

TABLE III. SECTION OF ACTIVITIES

Time period

Section of activities

2012- 2014- 2016-
2014 2016 2018
A — Agriculture. fprestry and 109 177 216
fishing
B — Mining 11 16 26
C — Manufacturing 1816 2002 2597
D — Electricity. gas and
steam. air conditioning 42 36 16
supply
E — Water supply. sewerage
and waste management 104 94 141
and remediation
activities
F — Construction 359 368 499

G — Wholesale and retail
trade; repair of motor 1281 966 1436
vehicles and
motorcycles

H — Transportation and 226 289 1
storage

I— Accommodation and

food service activities 175 136 264

J — Information and 1204 1061 1757

communications
K — Financial apq insurance 107 114 103
activities
L — Real estate activities 14 5 32
M- Professmr}al. sc1e_nt_1ﬁc 1128 1505 1742
and technical activities
N-— Admmlstratlyg e?.nd 165 204 235
support activities
Q — Human health and social 0 0 1

work activities

In vast majority of section the trend of
increase of number of innovation have been
evidenced. The exception is section D electricity
and gas with trend of decrease number of
innovation in observed period. This result is
opposite to other studies that revealed that
innovation is higher in monopolized industries
than in competitive ones because the monopolist
can prevent imitation and make more profit from
innovation as well as finance R&D [2].

More intensive innovation activity was in
manufacturing sector. This goes in line with
other studies [6].

Another observed factor is type of
innovations (see Tab. 4). Increase number of
innovation had been evidenced in all types of
innovation and in whole analyzed period (2012-
2018). Moreover, 20 percent of observed
enterprises implemented all four types of
innovation.

TABLE IV. TYPE OF INNOVATION
Time period
Type B -
P x oo 2016-2018

Product and
process 4790 5665 7554
Organization
and
marketing 5486 5129 7519

VI. CONCLUSION

Majority of studies on the key factors for
innovation strategy choice analyzed the impact
of perfect and monopolistic competition, and the
size of the organization.

Innovation requires a different way of
organizing and thinking, and business concepts
change the rules of competitive play. Reaching a
critical mass for R&D costs a lot. Large,
powerful industries have competitive advantages
in financing such investments, but few small
innovative businesses survive.

With this range of factors, there is no one
strategy that will be the best in all conditions. All
factors should be carefully considered when
formulating a strategy.

The results of this study is that organization
size is a key factor of innovation strategy because
70% of large enterprises were innovators, 54% of
medium-sized and 30% of small enterprises.

Contrary to other study, in one monopolistic
sector innovation activity has been decreased
during the period 2012 to 2018.

In all three studies over 10,000 enterprises
have been participate, but from same
environment. Therefore, future study will expand
to other transition environment.
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Abstract—System of education in Serbia, as well
as in many other European countries, is still
based upon the more than a century old model, a
product of the 2nd Industrial Revolution.
Automatization of the industrial production,
products standardization, mass production based
on the assembly line model and diminishing need
for skilled manual labor, established large
demand for fork force with limited set of
mediocre skills. At the turn of the 20th century,
system of education also adopted mass production
doctrine in order to produce such work force in
needed pace and quantities. @ However,
technological advances, primarily in ICT,
computerization and advent of the Internet and
network interconnection of production facilities
eliminated need for unskilled work force. New
technologies and development tempo set as a
prerequisite continuous training and permanent
education process of already highly specialized
workers. In order to follow the pace dictated by
emergence of new technologies, or to produce in
significant quantities workforce ready to take on
modern challenges, existing education system
needs a general overhaul.

Keywords - Innovation of Education System,
Knowledge 4.0, Information Technology in
Education; Permanent Education, Internet of Things

1. INTRODUCTION

The current model of education applied in
the Republic of Serbia, and with minor
variations in other countries of the former
Yugoslavia as well, emerged at the turn of the
20th century as one of the milestones of the 2nd
industrial revolution.

The core feature of the 2nd Industrial
Revolution was mass production. The rapid
industrialization of the previously
predominantly agricultural society, introduction
of the assembly line system into production

ISBN: 978-86-80616-05-6

process, standardization of products and the
elimination of specialized craft production
created the need for a large number of workers,
trained but with a limited set of working skills.
In order to meet the need for such workforce,
education system also adopted the mass
production doctrine through a system of
elementary, secondary, vocational and tertiary
schools, which produced staff of average quality
and with a limited set of work skills.

Since the 1970s, the intense advancement of
information and communication technologies
(ICT), the overall digitalization and automation
of production, the emergence of the Internet and
the interconnection of production facilities have
eliminated the need for a non-specialized
workforce. In contrast, the pace of development
of new technologies requires workers with
specialized skills, but also eager to permanently
improve and acquire new knowledge.

Unfortunately, despite occasional attempts
of reform, the existing education system in the
former Yugoslavia is not capable of keeping the
pace with the emergence of new ICTs, nor to
provide the industry with significant quantities
of workforce that can cope with modern
challenges.

II.  INDUSTRIAL REVOLUTION

A. Digital revolution

In the late 1950s, the implementation ratio
of digital electronics in the predominantly
mechanical production began to rise, while
analog  electronics  gradually lost its
significance. In the 1960s and 1970s, television
became the dominant medium for information
transfer, and the concept of personal and home
computers became popular. Production lines
were automated by the introduction of industrial
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robots and the digitization of data. In 1991, 2G
mobile phones and the Internet became
available to the general public, and the world's
technological storage capacity expanded
exponentially from 2.6EB in 1986 to 54.5EB in
2000 and 295EB in 2007 [1, 2], which marked
the beginning of information age.

The 3rd Industrial revolution, also called
The digital revolution, is characterized by the
beginning of the widespread use of mobile
devices and the establishment of a developed
communications infrastructure

B.  Information revolution

The 4th Industrial Revolution brought a shift
to systems built on the infrastructure of the
previous, digital revolution. The Internet of
Things (IoT) enables the collection and
exchange of large amounts of data between
different sensors, electronic devices and
computer applications, with the ultimate goal of
analyzing and collecting meaningful data, which
in turn can furthermore help automating the
process and making timely decisions [3].

The big, currently occurring technological
changes, are characterized mainly by the
implementation of Artificial Intelligence (Al),
the emergence of autonomous vehicles and
drones, aswell as 3D printing of biomaterials.

III. EDUCATION

A. Heritage

Just as products and manufacturing
processes were standardized during the 2nd
Industrial revolution, the education process as
well was standardized in the same manner.
Classrooms took their common form we
recognize nowadays, literature used in
education was standardized on the state level,
pupils are grouped on the age basis, and the
teaching process is conducted for more than 100
years in a substantially unchanged format. The
lecturer presents the intended material to the
pupils, who in turn have to memorize given
material through a sufficient number of
repetitions, and reproduce it on periodic oral
and written tests. Unfortunately, the emphasis is
still on the reproduction of memorized material
rather than the practical understanding of the
processed information.

B.  Flaws in the existing education system

The positive effect of standardized, mass
education is the established cause-and-effect
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relationship where the growth and increase in
the level of education of the population leads to
the opening of new, larger schools, to better
training of teaching staff and a broader
educational curriculum. However, after the civil
war(s) and decades of industry decline on the
territory of the former Yugoslavia, the existing
education system rendered obsolete and unable
to meet the demands of new technologies.

The quality of teaching and the educational
process, the efficiency of schooling and the
quality of the workforce obtained through such
education, are significantly influenced by the
motivation of the teachers themselves. Greater
motivation leads to more effective education
and vice versa, but in addition, success in the
educational process requires certain
predispositions and skills of teachers, adequate
resources and working conditions [4].

As a measure of quality of the education
system, an international program of assessment
of student achievement can be used, the so-
called PISA test (Program for International
Student Assessment), which has been conducted
annually by the OECD since 1997.

The aim of the PISA test is to assess, in the
fields of mathematics, text and natural sciences,
the knowledge, literacy and competence of
students acquired during schooling, which are
considered educational capital necessary for
successful continuation of education or for a
student to be successful in the workplace. The
emphasis is on functional knowledge, and all
tasks are related to real situations. In addition,
the questions can assess students' financial
literacy and their global competencies [5].

TABLE 1. P1sA TEST RESULTS, OECD

2009 (6] 2012 (7] 2015 [8]
Sci "Mt Rd S Mt Rd 'S¢ Mt Rd

OECD avg. 501 496 493 501 494 496 493 490 493
V¥ SRB 443 442 442 445 449 446 - - -
V¥ CRO 486 460 476 491 471 485 475 464 487
A SLO 512 501 483 514 501 481 513 510 505
V¥V FYROM - - - - - - 384 371 352
V¥V MNE 401 403 408 410 410 422 411 418 427
¥ XKX? - - - - - - 378 362 347

B&H - .- - -

A Above average; ¥ Below average
Sc-Science;Mt-Math; Rd-Reading

! SC - Science, Mt - Math, Rd - Reading;
2 Kosovo, territorial part of Republic of Serbia, UN
resolution 1244.



PISA tests have become an indicator for
assessing the efficiency, fairness and quality of
the country's education system. According to
the data presented in Tab. I, the results of the
PISA test in all countries on the territory of the
former Yugoslavia are below average, except
for Slovenia which constantly scores above
average.

IV. EDUCATION SYSTEM FACING THE
CHALLENGES OF THE INFORMATION AGE

In order to fully take advantage of the
opportunities offered by the new technologies of
the 4th Industrial revolution, we need a
revolution in the education system that will not
only meet the needs of the industry for the
workforce, but also provide appropriate student
experience, as well as effective use of teaching
staff and equipment.

At the beginning of the 20th century, a
paradigm was formed that science and
technology must come together to modernize
inefficient and cumbersome procedures of the
conventional education system [9]. Nowadays,
more than a century later, many countries
worldwide are trying to make changes in the
public education system, for economic as well
as cultural reasons. Although we are no longer
able to predict with great certainty future
economic parameters, our children need to
retain a sense of culture even though they will
be part of a globalized world [10].

The learning process needs to be remodeled in
such a manner that it remains useful to students.
It should be accessible to as many people as
possible, but yet flexible enough to
accommodate the abilities and preferences of
each individual person [11].

A. Universities

One of the tasks and challenges for
universities is to develop students' specific
digital skills, which they will then be able to
apply in the workplace. However, this must not
be misunderstood that all students should be
trained to write computer code, because
programming is just one in a series of digital
skills. However, certain skills, such as
development of creativity, critical thinking,
communication or collaboration, cannot be
automated or replaced, and thus should be
placed high on the list of priorities of the
education system.

Although some Universities are already
gaining extensive experience in the education
4.0 in order to prepare students for the new age,
the system needs to be able to meet students'
expectations for the next 20 or so years.

B. Communication

The 'old school' method of interaction
between the professor and the student, where
the professor sends the information and the
student receives and consumes that information,
and after a certain period of time shows the
acquired knowledge in the form of exams, needs
to be radically changed.

In time when computers and IT are
ubiquitous in all spheres of social activity,
where the Internet and smart mobile devices are
essential tools for communication, and where
information flow is free, professor-student
interaction should be continuous, in such a
manner that the professor through the whole
course continually monitor progress of his
students.

C. Transformation of the education process

The educational process needs to be adjusted
in accordance with the changes taking place in
industry and the economy. During the process,
attention should be focused on the following
trends: [11]

Transformation of the educational process.
What should be in the focus of the lecturer if
most of the tasks in the educational process are
taken up by artificial intelligence and related
technologies?

Personalized  adaptive  learning.  An
individual approach that can be adapted to an
individual's personal characteristics, such as

talent, foreknowledge, pace of learning,
behavioral model, cultural differences, or
motivation.

Transformation of the grading system. ls it
possible to replace the current exam form with
digital experiential learning (DEL) and an
incremental micro grading system? Can this
task be entrusted to artificial intelligence?

Physical and digital intelligent
infrastructure. By changing the approach in
organizational design of university workflow,
with the use of adequate digital technologies, it
is possible to optimize the way students fulfill
their  obligations to  the  university.
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Figure 1. Partially autonomous robot vehicle based
on single-board computer technology.

V. METHODOLOGY, TECHNOLOGY AND
NEW TOOLS

Students should individually be provided
with the opportunity to choose on how they
want to learn. Although the purpose and
outcome of the course are predefined by the
curriculum created by the academic institution,
students can independently choose the learning
method and tools to reach the expected goal.

To enable students to express their creativity
as much as possible, lecturers can use the
following techniques:

oBlended learning. A combination of classic
teaching material, online digital media and
traditional classroom methods. It depends to a
large extent on the context of application, and
hence no universal approach has yet been
established.

oFlipped classroom. Instead of the traditional
approach where the lecturer presents new
material to a group of students, in the concept
of a flipped classroom students are introduced
with the learning material before the class,
while time in the classroom is used to make a
more detailed approach to the topic, case
analysis and to provide a deeper understanding
on how to solve specific problems.

eBring your own device / application
(BYOD/BYOA). This approach allows students
and staff to bring their own electronic devices,
such as smartphones, laptops, or notebooks,
and use them in the teaching process.
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eProject based learning (PBL). An important
part of the training is based on learning
through project implementation. The student is
expected to apply the acquired knowledge and
skills during the realization of one or more
projects during the semester, as a team member
or independently. During work, students will
hone their organizational and communication
skills, which will be very important after
completing their education in a work
environment.

oStudent practice. By practicing in a real-world

environment, mentoring projects or managing
a project team, the student will be able to
become familiar with the specific tools and
techniques used in the field.

o/nterpretation. The student should be required
to demonstrate the ability to understand a real
phenomenon, to model it by applying the
theoretical knowledge acquired, to collect data
and correctly interpret and identify trends in a
given set, in order to better develop the logic of
understanding the world in which we live.
However, the manual solving of the
mathematical model, the statistical analysis or
the process of forecasting the trends will be
carried on computers.

Figure 2. Raspberry Pi drone.

eTeaching props. Good examples of use of new

technologies in the educational process are
card computers and microcontrollers. This
primarily refers to the Raspberry Pi (Rpi) and
Arduino products, which are open source and
affordable, developed primarily as introductory
tool in the world of programming, rapid
prototyping and electromechanical
engineering.

A simple autonomous robot, for example,
which autonomously recognizes and bypasses
obstacles using the ultrasonic sensor shown in
Fig. 1, can be used as a:



eToy, which allows children at the young age
(kindergarten, preschool, elementary school) to
get familiar with the concept of robots and
computers, in a simple and fun manner.

oA platform capable to bring engineering
students into the world of programming (C#,
Python, PHP), robotics, artificial intelligence,
the Internet of Things, electrical engineering
and mechanical engineering. Varying the
sensors provide different functionalities, and
the essence of the machine changes according
to whether the system is based on a
microcomputer (RPi) or microcontroller
(Arduino). Engaging students on such projects
could help in development of analytical
thinking, capability of ahead planning, also
could develop and improve research skills, and
most importantly, it will train students on how
to analyze and solve multidisciplinary
problems.

A similar drone project, based on the same
technology (RPi), Fig. 2, depending on the
configuration of the aircraft, will introduce the
student to the domain of 3D printing, materials
technology, physics, flight mechanics, network
communication, GSM technologies and many
other fields.

VI. CONCLUSION

Republic of Serbia, and the region of the
former Yugoslavia as well, have always been
rich in talented, adroit and clever people.
However, the rapid pace of emergence of new
technologies and their introduction into
industrial production and everyday life requires
the education sector to re-design and provide an
education system capable of preparing the
workforce for the technologies of the
hyperconnected world in which we live.

It is necessary to modify from the ground up
the way of communication between professor
and student, where the professor sends
information and the student receives and
consumes this information, and after a certain
time demonstrates the acquired knowledge in
the form of exam.

Of essential importance is to intensify the
training of students at the initial levels of
education (primary and secondary) in the
context of information technology literacy.
According to UK research, more than 75% of
employers notice a lack of digital skills in their
employees [11].
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Artificial intelligence, robotics, data science
(big data) and the Internet of Things (IoT)
already have a major impact on industry,
economy and the structure of available jobs, in
the similar way as the 2nd industrial revolution
suppressed manual jobs in the late 19th century.
On the other hand, creativity, communication,
collaboration, critical thinking are traits that
cannot be automated or replaced and the
education system should be based on their
development. In order to respond to this
challenge as a society, it is necessary to
transform education methods at all levels.

The physical presence of students will no
longer be required as much as it is expected
today, primarily due to tools such as virtual or
augmented reality. Available technologies
enable the absorption of knowledge in a
modular, flexible manner, at a pace consistent
with the individual's adopted lifestyle. The
professor has real-time information about the
pace at which the material is being adopted, and
can take corrective action immediately in the
event of a problem.

Students should be granted with some
degree of independence in the implementation
of the learning process, but this will also lead to
greater responsibility when it comes to the
ultimate learning outcome. On the other hand,
the role of teaching staff will shift towards an
individual mentoring approach. When creating a
subject syllabus, it is essential that students'
opinions are taken into account.
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Abstract—A few decades forwards not much has
been written about innovation, but in recent years
the number of innovation theories has grown,
especially among those that have been published.
Some theories are focused on technological
development, technological research and
development functions for R&D in companies,
other theories are focused on individuals who
create and make new products and theories
related to marketing innovations. Today,
innovations are a common business strategy for
most businesses and various researchers and
academics. ICT and innovations are of a great
importance for the economic development and
prosperity in the developing countries, in this case
the Republic of North Macedonia. From this
point, the main hypothesis of the paper is: "ICT
plays an important role in promoting innovations
and innovation activities". The paper highlights
the part where we can see the influence of
different types of innovation on ICT used in
companies. The results from the empirical
research implied to accepting the certain
hypothesis, which lead to accepting the main
hypothesis, "Activities in the companies have an
impact on the ICT use in the companies in the
Republic of North Macedonia".

Keywords - ICT,
innovation; company

innovation, types of

1. INTRODUCTION

During the years, great effort has been made
to help countries in the application of ICT in
their approach to social and economic
development.  Infrastructure  development,
technological advances, and price cuts have lead
to the growth of ICTs, where through its use
was enabled the connection of billions of people
around the world. Today, the aim of companies
is not just the deployment and acquisition of
technology, but the ability to use technology in
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an innovative way. Companies must create and
commercialize a stream of new processes and
products that move the edge of technology, to
develop so quickly so their competitors cannot
reach them.

Some of the recent changes in innovation
could not have happened without ICT. The way
ICT has the potential to integrate, complement
and fit a wide range of knowledge and
technologies from different areas into a
traditional production environment, enables
innovation to be the main driver for stimulation
productivity in companies.

It's good to highlights the need to emphasize
the approach of the innovative use of already

established  technology (mobile  phones,
television), not just to establish a new
technology.

The main aim of the research is to accept
and apply the benefits of different types of
innovation, as well as incentives and constraints
that affect this process at the firm level. There is
a number of factors influencing ICT use in the
company and in particular, explores the role that
has the types of innovation that the company
use.

The survey was conducted in order to
identify the connection between ICT and
innovation in the direction of strengthening
innovation in the Republic of North Macedonia.
This contributes to use different types of
innovation in the company, and explains the
need for proactive strategies, creating the
necessary ambiance and connection of ICT with
innovation and information society in the
Republic of North Macedonia. The main
hypothesis of the research is: “Activities in the
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company have an impact on the ICT use in the
company".

II.  TYPES OF INNOVATION

The company can make a lot of changes
within its methods of operation, in order to use
the factors of production and types of products
that improve the company's productivity and
market performance. There are several models,
concepts, and types of innovation that cover a
wide range of changes in the activities of
companies, such as:

e Product innovation;

e Process innovation;

e Marketing-innovation;
e Organization innovation;
e FEco-innovation;

e Social Innovation;

e Sustainable innovation.

A. Product innovation

Product innovation is the introduction of
new or significantly improved products or
services in terms of their features or intended
uses [1]. This includes significant improvements
in technical specifications, components, and
materials, user-friendly software, or other
functional features. They may use new
knowledge or technologies or maybe a
combination of existing knowledge and
technologies. Product innovations include the
introduction of new products and services and
significant improvements in the functionality or
use features of existing goods and services.
With the development of new products,
companies gain many benefits, such as:

e Promoting and increasing competitiveness;
e Increased corporate income;

e Stimulating export activities;

e Possibility of reducing business risk.

Product and service innovations can include
significant improvements in the way they are
used (for example, in terms of efficiency or
speed), when adding new features to existing
services, or introducing completely new
services. An  example of  significant
improvement is the internet banking services,
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which is a result of the significantly improved
speed and simplicity of using the services.

B. Process innovation

Process innovations are the implementation
of a new or significantly improved production
process or delivery method. This includes
significant changes in techniques, equipment,
and software [2]. Process innovations can be
designed to reduce unit costs in production or
delivery or to contribute to the production or
delivery of new or significantly improved
products in order to increase quality.
Manufacturing methods include techniques,
equipment, and software used to produce
products and services. Examples of new
production methods are the implementation of
new automated equipment for a particular
product line or the use of a computer with a
product development design program. A new
method of delivery is the introduction of bar
codes or an active RFID (radio frequency
identification)  tracking system.  Process
innovations also include new or significantly
improved techniques, equipment, and software
designed for additional support activities such
as procurement, accounting, computers, and
maintenance. Implementation of new or
significantly improved ICT is an innovation of
the process although it is designed to improve
the efficiency and quality of additional support
activities.

C. Marketing-innovation

Marketing innovation is the introduction of
significant changes in product design or
packaging, the introduction of new product
promotion techniques and new methods of
product placement and sales channels. In
addition, marketing innovations include new
pricing policies for goods and services [2].

Marketing innovations are aimed at better
addressing customer needs, new markets, or re-
positioning a company's product in the market,
with the aim of increasing company sales. A
distinctive feature of marketing innovations
compared to other changes to a company's
marketing instruments is the implementation of
a marketing method not previously used by the
company. It must be part of a new marketing
concept or strategy that is a departure from
existing marketing methods. The new marketing
method can either be developed by an
innovative company or adopted by other
companies or organizations. New marketing



methods can be applied to both new and
existing products.

Product design change refers to changes in
the form and appearance of the product that
does not alter the functionality of the product or
user characteristics or changes in form,
appearance, packaging or taste. Marketing
innovations include the introduction of new
sales channels and the use of new product
presentation concepts. Sales channels refer to
the methods used to sell goods and services to
customers and do not cover the logistics
methods (transportation, storage, and handling
of products) that are mainly concerned with
increasing efficiency. New marketing methods
to promote products include the use of new
concepts to promote the firm's goods and
services and the introduction of a fundamentally
new brand symbol. Price innovations include
the use of new pricing strategies in the market
for goods or services. Seasonal, regular and
other routine changes in marketing instruments
are generally not marketing innovations. For
such changes to be marketing innovations they
must include marketing methods that were not
previously used by the companies.

D. Organizational innovation

Organizational innovation refers to the
implementation of a new organizational method
in a company's business practice, workplace
organization or external relations [2].

Organizational innovation can be designed
to increase the efficiency of the company by
reducing administrative or transaction costs,
improving job satisfaction (and thus labor
productivity), gaining access to resources that
cannot be trading (such as wunconfirmed
knowledge) or reducing shipping costs.

Organizational innovation in business
practice involves the implementation of new
methods of organizing routine work and
workflow procedures. These include, for
example, the implementation of new practices
to enhance learning and knowledge sharing
within the firm. Innovations in the workplace
organization involve the implementation of new
methods for distributing responsibilities and
decision-making among employees for the
division of tasks in the firm (and organizational
units), as well as new concepts for structuring
activities, such as the integration of different
business activities. New organizational methods
implemented in a company's external relations

include implementing new ways of organizing
relationships with other firms or public
institutions, such as establishing new ways of
collaborating with research organizations or
clients, new methods of integrating with
suppliers, outsourcing or first-time
subcontracting for business activities in
production, procurement, distribution,
recruitment and system services. Changes in
business practice, workplace organization or
external relations that are based on
organizational methods already in use in the
company are not organizational innovations.
The formulation of managerial strategies is not
an innovation in itself. Innovations occur when
the strategy is implemented through the use of
new software and the practice of documenting
information in order to encourage knowledge
sharing between different parts. Merging with
other firms or acquiring other firms is not
considered an innovation of the organization,
even if one firm merges or acquires another firm
for the first time. Mergers and acquisitions can,
however, be innovations to the organization as
the firm develops or adopts new organizational
methods during the merger or acquisition.

E. Eco-innovation

The term eco-innovation refers to
innovations that contribute to reducing the
negative impact on the natural environment.
Eco-innovation is the creation of new products
at competitive prices, processes, systems,
services and procedures designed to meet
human needs and provide a better quality of life
for everyone throughout the life cycle with
minimal use of natural resources (materials
including energy and surface) at unit output and
minimal release of toxic substances [3].

Eco-innovation involves new or
significantly improved solutions introduced at
any stage of the product life cycle, with the aim
of improving resource productivity or reducing
environmental impact.

Many companies have started using eco-
innovations or similar terms to contribute to
sustainable development. Several governments
are also promoting the concept as a way to meet
sustainable development goals to protect the
industry and a competitive economy.

Among the key elements in determining the
success of eco-innovations is the use of a
business model that emphasizes eco-innovation
in the market and promotes their spread. By
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replacing old business practices, innovative
business models enable firms to restructure their
values and create new kinds of relationships
between the manufacturer and the consumer and
change the consumer culture and practices of
use. That's why business models are especially
important for eco-innovation, to see how
business models and strategies can challenge
and help diffuse eco-innovation and enable
systemic change and transformation [4].

In a recent study, companies were
interviewed about whether they saw any
difference between innovations in general and
environmental innovation, and many of the
companies felt that there was no difference.
Most companies find out that in all their
innovations they take into account all
environmental measures even when
environmental improvements are not the main
focus of their research and innovation efforts.
Indeed, many environmental innovations link
them to environmental benefits and benefits to
the firm or user. In this context, the motivation
of an eco-innovation company is to benefit from
the benefits of investing in innovative
technology, thereby reducing material inputs
into the production process (e.g. fixed assets,

energy) [5].
F.  Social innovation

Social innovation can be defined as the
development and implementation of new ideas
(products, services and models) to meet social
needs and to create new social relationships or
collaborations. They are designed to improve
human well-being. Social innovations are
innovations that are social both in their goals
and in their own way. They are innovations that
are not only good for society but also for
improving the capacity of individuals to act.
They rely on the inventiveness of citizens,
CSOs, local communities, businesses, and
public servants. They are both an opportunity
for the public sector and for markets so that
products and services better meet individual as
well as collective aspirations [6].

Social innovation is a significant innovation
in the internationally recognized Oslo
Handbook, but its primary purpose is to create
social change.

It is particularly important to outline ten
practical steps to implement social innovation,
as these steps can help regions cope with
existing problems, such as how to create jobs
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for young people, how to integrate the migrant
community in economic life, how to provide
health solutions through new ICT solutions for
the whole population, or how to cope with

poverty (Fig. 1).

These table shows, what authorities can
choose to promote social innovation. The steps
are presented in order of increasing involvement
in social innovation, but the order depending on
the region’s level of knowledge and
development. Some can start with Step 3, while
others might need to start from Step 1. Some
might be interested in Step 9, while others might
not want to implement it.

G. Sustainable innovation

Business Week and The Boston Consulting
Group annually publish a list of the most
innovative companies in the world, with 50
companies topping the rank of long-term
sustainability. They are Microsoft, IBM,
Toyota, GE, Nokia, Unilever or Tata.! While
looking at the list of the 100 Most Sustainable
Corporations in the World published by
Corporate Nights and Innovest, we can see that
many of the leading sustainable companies are
on the top of the most innovative companies.
The conclusion is that there is a link between
innovation and sustainability. 2 There is no
precise or defined definition of sustainable
innovation, which is a result of the difficulties
that arise in defining the concept of
sustainability and sustainable development.
Arthur Little defined "sustainable driving"
innovations as 'creating new market space,

Figure 1. 10 Steps to implement social innovation.
Source: European Commission (2013) Guide To
Social Innovation Regional and Urban Policy p.59

Uhttps://www.bcgperspectives.com/content/articles/innovati
on_growth_most_innovative companies 2013 _lessons_fro
m_leaders/?chapter=2 (11.02.2017)
2www.global100.org/global-100-index/ (11.02.2017)



products, and services or processes driven by
social, environmental or sustainable outcomes".
Sustainable innovation is not only about new
concepts, but also about commercializing
technologies, products and services, and
entrepreneurship. It can also be about accepting
and adopting new processes and systems on a
societal level [7].

Sustainable innovation is a process where
sustainability —considerations (environmental,
social, and financial) are integrated into the
company's systems from idea generation
through IR and commercialization. This is
important  for  products, services and
technologies, as well as for new business and
organizational models [8].

It is important for sustainable innovation to
become internationally recognized that will
make a significant contribution to economic and
business opportunities. Sustainable innovation
is characterized by four types of strategies
(Figure 2.8) that help companies move toward
set goals®:

e Building relationships to achieve higher
goals - Sustainable innovation is a challenge.
In addition to personal and business
interests, innovators need to share their
higher goals to work together. They need to
build trust that will lead to new visions
based on shared values.

e Enabling a Sustainable Lifestyle -
Companies that focus on meeting basic
needs, rather than fulfilling desires, will
ensure prosperity so people can live in a
healthy environment and a healthy society.

o Stakeholder Value Creation - Sustainable
innovation is not about doing it yourself, it
involves working with partners in society to
create value that is honestly distributed and
transparent to everyone.

e Responsible use of resources - Whether
natural (metal, wood, petroleum, etc.) or
human (people, knowledge, technology,
etc.) resources are valuable. Their
responsible use means starting a level of
editing and anticipating potential impacts on
users, society and the environment.

The innovation drive is very important
because it determines the firm's innovation.

3 https://www.yumpu.com/en/document/view/250716/5686-
innovation-booklet-extern-webversie/37 (23.05.2017)

Based on this, companies using research come
to the conclusion that the core unit of innovation
is not a department, but a network that aims to
create public and private goods. And the basic
conclusion is that now companies treating
sustainable innovation as a new frontier [9].

Based on the models, concepts and types of
innovation presented, it can be concluded that
there is a continuous need for innovations that
are essential to ensure the survival of companies
and their competitive power. Due to their
importance, the application of different types of
innovations becomes necessary for evaluating
the performance of companies and for creating
policies. The positive impact that different types
of innovation have on the economy is widely
accepted, and their economic impact is very
important.

III. EMPIRICAL RESEARCH

The aim of this paper is to research the
influence of different types of innovation on
ICT use in companies in the Republic of North
Macedonia. In Google Docs was prepared self-
administered questionnaire and questions is
created in closed-ended format and a S5-point
Likert scale. The model of questions was based
on the theory and methodology presented in the
Oslo Manual. The questionnaire contained
logically connected questions with introduction
and five sections. Basic information for the
companies is gathered in the introduction part,
including a number of employees, sections,
ownership and profit. The other five sections
used questions for innovation activities of the
company, innovation drivers and barriers,
cooperation with others, measures to support
innovation and ICT innovation in the company.
The questionnaire was sent randomly to 400
companies in the Republic of North Macedonia,
and the response was received from 103
companies. Most of the companies according to
the number of employees belong to the category
of micro and small enterprises, belong to the
section processing and manufacturing industry
and have private domestic property.

The data analysis was accomplished using
SPSS v20 statistical software. Three types of
analyses were primarily conducted: the first one
included descriptive data analysis; the second
one was Pearson Chi-Square test for
independence, whilst the third one was
Correlation-Pearson Correlation Coefficients.
Due to the scope of the research, in this paper
we will present only the first and the second
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analyses, especially the part where we can see
the influence of different types of innovation on
ICT use in companies in the Republic of North
Macedonia as a part of the individual
hypothesis: Activities in the company have an
impact on ICT use in the company in the
Republic of North Macedonia.

In the first part is presented a descriptive
data analysis especially for the question: Has
your company introduced any of these four
types of innovations.

This question is asked precisely to identify
what kind of innovation the surveyed companies
are introducing. About 25% of surveyed
companies have product innovations and
marketing innovations, that is, they introduce
new or improved products / services with new
features and functionalities and target different
distribution channels, different prices, market
positioning, advertising, etc. Innovation in the

organization introduces 20% of surveyed
companies, 16% of surveyed companies
introduce process innovation and 15%

responded that their company does not innovate
(Tab. 1).

TABLE L USE OF THE DIFFERENT TYPES OF
INNOVATION IN COMPANIES IN THE REPUBLIC OF NORTH
MACEDONIA
Types of innovation Number' of Percents

companies

product or service 41 25%
innovation

process innovation 26 16%
marketing innovation 41 25%
organizational innovation 33 20%
did not innovate 25 15%
sum 166 100%

Source: author’s own research

The special and individual hypotheses is
tested with Pearson y2 (Chi-Square) test for
independence and given a margin of error of 5
%, i.e. a.=0,05.

Individual hypotheses have been tested in
two ways when the dependent variable is
company innovation and when the dependent
variable is ICT use in the company

Due to the scope of the research, in this
paper, we will present only the part where the
dependent variable is ICT use in the company
especially the first individual hypothesis which
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conducts the special hypothesis “Types of
innovation affect ICT use in the company”.

Dependent variable: Using ICT in the
company.

variable

Independent (ql): Types of

innovation.

HO: there is no dependency between the ql
variable and the use of ICT in the company.

HI: there is a dependency between the ql
variable and the use of ICT in the company.

TABLE IIL CHI-SQUARE TEST OF THE INDEPENDENCE
OF THE VARIABLES
Using ICT in the
company
Types of Chi-square 15,508
innovation
Df 6
Sig. 0,017

Source: author’s own research

Based on the data obtained in Table 2, it can
be seen that Asymp. Sig. (2-sided) or p <0.05,
which means that the null is rejected and the
alternative hypothesis is accepted. This means
that there is a statistically significant
relationship between variables. That is, there is
a dependency between the independent variable:
types of innovation and the dependent variable:
using ICT in the company (Tab. 2).

The results show that special hypothesis q1:
Types of innovation affect ICT use in the
company - accepted.

TABLE III. INDIVIDUALLY TESTING HYPOTHESIS

2
—_— Y = @
£%| 8 2o g 3
TS| 2 2 3 TS ws
- =2 | 2&%
Ezx| 2 |2 |s |38 |Eiz

ql.1 15,508 0,017 is
accepted

q2.2 17,960 | 4 0,001 is
accepted

q3.3 15,546 | 6 0,016 is
accepted

Q1.1 -

q44 | 52359 |1 0,000 is
accepted

qs.5 10,780 | 6 0,095 is
rejected

q6.6 | 60,657 | 12 | 0,000 is
accepted

Source: author’s own research



Accepting of this special hypothesis and
other special hypothesis in this section led us to
accepting the individual hypothesis Q1.1:
Activities in the company have an impact on
ICT use in the company (Tab. 3).

From the research analysis of all individual
responses and from the testing of the special
hypotheses, we can see that, in general, all
special hypotheses are accepted. Only 5.5
special hypothesis is rejected. Acceptance of
special hypothesis lead to acceptance of
individual research hypothesis Q1.1: Activities
in the company have an impact on the ICT use
in the company — is accepted (table 3).

IV. CONCLUSIONS

The results of this research provide the
following conclusions:

e Usage of different types of innovations in
company’s impact of the company's
innovation. Therefore, the company can
make many kinds of operations changes
like: introduction of new or significantly
improved products or services,
implementation of a new or significantly
improved production process or delivery
method, introduction of significant changes
in the product design or packaging,
implementing new techniques for products
promotion, usage of new methods for
product sales and sales channels, and
implementation of new organizational
method in the company, workplace
organization or external relations.

e More and more managers are aware of the
importance of innovation and they are
focused on managing and use if different
types of innovation in their organizations.

e (Companies that use innovations are
innovative  organizations that improve
themselves in competitiveness and improve
their processes or their products and/or
services.

e Companies that use different types of
innovation is gaining more growth and
profits from companies that don't accept and
use different types of innovation. In practice,
it has been shown that the production of the
same standard product in the same way for
decades couldn't make the same profit.

e ICT is the technological area with the
highest innovation rate.

e FEach company at every level should have
employees who will be trained for the
innovation principles, skills and tools with
highly developed capabilities to apply ICT
tools and to generate new business ideas.
They have a major impact on the company's
innovation and ICT use in companies.

e The role of ICT in advancing the innovation
process is extremely detailed and complex.
Companies that want to be successful must
use different types of innovation that they
will know and follow the company. In this
way, there will be persons employed
precisely for the R&D and will be
coordinated in making innovative decisions.
Cases of the past indicate that one of the
main reasons for the failure of the
development of new products is the lack of
staff and a certain kind of innovation that the
company can follow.

They are of great importance for the
prosperity and economic development in the
Republic of North Macedonia because every
company uses ICT and different types of
innovation. The survey was conducted in the
period when the Republic of North Macedonia
is supporting the innovation activity in the
companies for  achieving accelerated
technological ~ development,  based  on
knowledge transfer, ICT, innovations, and R&D
(research and development). Results from the
empirical research implied to accepting a
special hypothesis, which led to accepting the
individual hypothesis that Activities in the
company have an impact on ICT use in the
company in the Republic of North Macedonia.
The obtained results of this research can be a
guide when creating an innovative strategy in
the Republic of North Macedonia. Research
indicates that this trend continues. Managing
innovation policy is becoming increasingly
complex and increasingly dependent on
governments' ability to find a strategic approach
to harnessing the innovation potential of their
economies.
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Abstract—OQOrganizational innovativeness and
market success is conditioned by organizational
creative capacities, which are highly dependent
on innovative management practices. Innovation
management practice is aimed at improving
management of internally limited resources,
resulting in innovative product or service
portfolio, and achieving better business
performances. This article focuses on the role of
human resources management in innovation-
supportive organizations, especially its
contribution to growth, development and
profitability. The purpose of the paper is to

determine  basic  characteristics of HR
management in innovation-supportive
organizations, and to identify contemporary

techniques for managing knowledge and
employee innovation.

Keywords - innovation, HR management,
innovation indicators, knowledge management, HR
techniques

1. INTRODUCTION

Organizations operating in turbulent
markets, in response to market developments,
are adapting to changes by investing in growth
and development. However, the opportunities
are not the same for all organizations and are
conditioned by internal and external factors.
Internally, they depend on available resources,
and externally on the markets they serve, the
turbulence level, and sudden unpredictable
shocks. Those organizations, that are capable of
adapting to contemporary changes, are
transforming traditional management concepts
into modern ones. They are introducing new
business processes that will provide more
efficient and effective business, radical or
incremental changes in business output, and
they possess the key factor necessary to achieve
better performance and survival.
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Improvement of managerial practices, ie
new ways of using, allocating and managing
internally limited resources, should result in
product or service innovation, and achievement
of better business performances. In doing so,
increasing importance is attached to intangible
resources, such as organizational culture, and
employee know-how. The importance of
scientific, innovative and creative capacity of
organization for survival and business success
is supported by several researchers [l, 2]
Strategic management of  organization's
innovative capacity is achieved through the
innovative human resources management (HR
management), that is, the function of planning,
organizing, staffing, leading and controlling,
with the aim of achieving future success. It
covers the selection and implementation of
adequate strategic management techniques, to
measure and increase the impact of innovative
activities on business performances and the
organizational growth [3].

Strategic management of innovation
capacity is based on organizational potential
that should be maximized and focused on
meeting new needs, innovative changes, and
achieve a long-term sustainable competitive
advantage. Adequate response is possible by
implementing changes in HR management
practices. Setting up a flexible and complex
innovation-supportive organizational system
requires transformation of organizational
structure and HR management functions, as
well as management style. Among other things,
it is necessary to establish an organizational
structure characterized by a high mobility and
sensitivity to the results of scientific and
technological progress and organizational and
technical innovations.

In order to determine the importance of HR
management activities in innovation-supportive
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organizations, the basic characteristics of HR
management are analyzed, and their impact on

innovatively oriented activities, such as
contemporary  techniques for managing
knowledge and employee innovation. In
contemporary literature, organizational

innovation is viewed as crucial and desired,
since it increases the survival and continued

success of organization [2, 4-6]. HR
management activities, such as planning,
leadership, training and empowerment of

employees, are of high importance for growth,
development and profitability as indicators of
business success.

II.  BASIC CHARACTERISTICS OF HR
MANAGEMENT IN INNOVATION-SUPPORTIVE
ORGANIZATIONAL SYSTEMS

HR management in innovation-supportive
organizational systems should encourage and
maximize the use of employees' innovative
behavior. Initial HR management task is an
assessment of innovative potential of
organization and its employees, by defining the
factors and indicators of innovative potential
(Tab. 1). Quantitative measurement of
innovative indicators helps to determine the
degree of utilization of innovative potential,
and its impact on business results.

Obtaining a realistic assessment of an
organization's and employees' innovative
potential requires a combination of available
innovative indicators, or extending the
proposed list to new ones that better define the
organization's innovative potential. Outputs
provide a framework for defining and assigning
roles in the implementation of innovative
activities. HR  management may, after
evaluating innovative potential, assign specific
roles to employees, in order to foster
innovation. The proposal for possible employee
roles, according to [7], is: director or champion
of innovation, as the initiators of innovation
process; innovation leader, teacher,
ambassador, scout and catalyst. Director of
innovation should have a good knowledge of
organizational business and the desired
strategic direction. On those basis he/she
defines an innovation strategy in accordance
with the overall strategy of organization.
He/she proposes innovative projects and forms
an innovative portfolio based on pre-identified
criteria. He/she is responsible for the
implementation of innovation projects in
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accordance with the identified innovation

strategy and for the results achieved.

TABLE L FACTORS AND INDICATORS OF
INNOVATIVE POTENTIAL OF ORGANIZATION AND
EMPLOYEES
Factor Indicator Relevant
references
Percentage of leaders trained
Creativity in creativity techniques, [8,9]
atmosphere
Top Amount of time managers
management spent with innovations [10, 11]
support compared to normal tasks
COOF:E m;iss of Number of external
pany ideas/generated with [12, 13]
towards change
. - customers
and innovation
Strategic fit of Number of newly created [14, 15]
innovation innovative opportunities ’
Innovation- Number of managers trained
oriented in the methods and tools of [16, 17]
learning innovation
Internal
knowledge
resources, Use of internal and external
experiences and | knowledge and information [18,19]
background of sources
founder/manag
ers
Internal Effective communication
s with management and team [20, 21]
communication
members
Good team
structure Accountable, dedicated,
together with supported cross-functional [22, 23]
appropriate teams with strong leaders
leadership

Source: Author, based on [24]

Champion of innovation, or innovation
manager, should identify the action plan for
implementation of selected innovation project.
His/her role is of advisory nature. He/she needs
to be flexible, to explore innovative options,
but without making decisions. Innovation
leader is a project leader who monitors the
implementation of projects with a high degree
of innovation, from conceptualization to
implementation. He/she is responsible for
selecting and directing the members of project
team, and should possess negotiating skills and
carry  out  continuous  communication.
Innovation teacher defines a learning agenda to
overcome current gaps related to the behavior
of team members, and gaps within innovation
processes. Works with innovation team, trains
them in the application of innovative



instruments and processes. Together with
innovation teacher, innovation ambassador
supports the team members in implementing
ideas and concepts in terms of expertise and
best practice. Internal scout or innovation scout
should have good internal connections and
know who is doing what in organization, as
he/she is tasked with identifying innovation
opportunities that are consistent with internal
situation. This role is most commonly found
within multidivisional organizations, where
linking unrelated divisions, or merging
different product lines, should be done in order
to open a new market. In addition to innovation
scout, there is a scout of future opportunities
whose task is providing a link between future
developments and the internal situation in
organization. Innovation catalyst should create
an innovation culture within organization so
that employees become familiar with the
importance of innovation, leading to easier
acceptance of innovation and new practices
within organization. HR management in
innovation-supportive organizational systems,
which has realistically evaluated the innovative
capacity of employees and assigned roles to
them, is more likely to succeed.

III. KNOWLEDGE MANAGEMENT THROUGH
EMPLOYEE TRAINING AND DEVELOPMENT

Knowledge-based economy have emerged
as a result of increasing impact of knowledge
and technology on economic growth and
development [25]. Knowledge management is
gaining importance in the contemporary
business environment as it directly changes
business patterns as well as economic theory.

A fundamental component of a knowledge-
based economy is a greater reliance on
intellectual capacity than on physical inputs and
natural resources [26]. This requires continuous
training and development of employees, i.e. the
implementation of the concept of continuous
training and education by HR management.
The result of continuous training and education
is new knowledge, aimed at technological
change, positive impact on productivity, and
better results in production and all other
business performances.

Knowledge management concept is about
knowledge and know-how as an essential
organizational asset, which must be preserved
and utilized in the right way, by continuous
organizational learning that will foster
innovation and increase the efficiency of

business process. As a driving force of the
modern economy, it becomes an indispensable
way of doing business in a dynamic business
environment, and one of the conditions for
achieving long-term competitive advantage. It
aims at transforming external knowledge
internally and incorporating new knowledge
into existing business frameworks.

Forming a new knowledge base requires
flexible workflow, information processing,
business procedures, decision-making process
and employee motivation [27]. Flexible
workflow is the ability to modify established
business practices, influenced by sudden
situations occurring inside or outside the
organization. The quality of knowledge base
depends on information processing, while the
commercialization of knowledge depends on
business procedures and decision-making
processes that guide the implementation of
knowledge through employee motivation. The
goal of modern organization is not only the
formation of knowledge base, but its constant
evolution, influenced by new trends. A
continuous process of innovation can be
implemented if organization: operates on the
principle of creative chaos that emerges as
motivator for change; possesses a wealth of
information that enables finding new promising
solutions to defined problem; has developed
internal rivalries among teams, which offer
different solutions to a defined problem with
the choice of the best possible solution;
conducts strategic employee rotation leading to
a dynamic movement of new knowledge within
the organization [28].

Human resources management directs
knowledge through an optimal combination of
employees, different personalities, resulting in
greater learning capacity and innovation. The
balance of introverted and extroverted
personalities in employee structure is needed to
ensure a constant flow of ideas by introverted
personalities, and analysis of their external
feasibility by extroverted personalities [29].
The unbalanced structure of the mentioned
personalities can lead to negative effects, by
investing in research and development of all
potential ideas, without considering the
alignment with external trends. It is necessary
to involve employees who, on the basis of their
intuition and imagination, present ideas that
have great creative and innovative potential, as
well as employees who carry out the analysis of
presented ideas, possibilities for
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commercialization and mass application.
Employees who make decisions based on
incomplete data are an indispensable category
in innovation team, as they are prepared to take
on a high degree of uncertainty and risk, which
is tied to any innovation. This combination of
personalities should enable the organization to
achieve highly innovative business results over
a long period of time [29].

Depending on the scientific potential of
employees and the possibility of their
improvement, HR management defines training
and development programs, in order to improve
the competences of all employees and to create
the basis for organizational innovative capital.
Several training models could be distinguished:
training based on the use of equipment, on
process performance and through job rotation
[29]. Equipment-based training enables the
proper use of newly implemented technology,
faster adoption of new modes, increased
productivity, and quality of work and efficiency
of work. Process-based training broadens the
number of processes that employee can
perform, influences the development of
communication and coordination skills, as well
as teamwork. Training through job rotation
increases the degree of diversity of
organizational knowledge, which allows
employee to adapt more easily to redesigned or
expanded job [30].

New knowledge that has been successfully
implemented into organizational frameworks,
by applying an adequate training model, has the
effect of perfecting business processes and
achieving greater performance. Effective
knowledge management has the following
positive results: improving the decision-making
process, faster problem solving while
minimizing possible mistakes, reducing
development time, increasing innovation,
improving  business  performances, and
increasing external customer satisfaction [28].

IV. HR MANAGEMENT TECHNIQUES FOR
IMPROVEMENT OF EMPLOYEE INOVATION

High degree of organizational creativity is
achieved through the application of HR
management techniques improvement of
employee innovation. This involves
incorporating a creative business concept, with
the aim of forming a creative employee
structure and maximizing their potential.
Organizations are confronted with many of
these HR techniques: brainstorming, brain-
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writing, creative associations, incubation,
TRIZ, etc. The application of some of the
techniques, or a combination of these, aims to
convert the internally available innovative
potential of employees into profitable output.

Brainstorming technique is so-called idea
invasion technique, where the emphasis is on
pursuing normative creativity, finding a
creative solution to a problem by creatively
exploring the development of new products and
services [31]. It is based on planning the future,
and identifying possible directions for
development, in order to achieve long-term
sustainability. It enables the synergetic effect
through the generation of ideas by a
multidisciplinary group of individuals, from
within or outside the organization, rather than
identifying potential ideas by one individual.
The use of summarized knowledge stimulates
more  ideas.  Technology-intensive  and
innovation-oriented organizations apply
brainstorming for both quantitative and
qualitative reasons, that is, to get as many
potential ideas as possible, while getting new
highly creative ideas.

Electronic  brainstorming enables the
exchange of ideas without a formal meeting,
via e-mail or fax, and using the Internet as an
additional source of inspiration [32]. When
conducting this brainstorming, it is necessary to
identify the time limit for which the employees

should respond to the problem by
supplementing new ideas, ie. by putting
together a chain of ideas.

Brain-writing technique involves

identifying alternative ideas from the left and
right hemispheres, to provide a combination of
left hemisphere functions related to speech,
writing, computing, logic, or a rational-
analytical approach to problem solving, and the
right hemisphere in charge of intuition,
perception, and visualization, that is, an
emotional approach to solving a problem [33].
Creative solutions aimed at development of
innovations, and their practical application, are
the result of balanced use of the left and right
hemispheres of the brain.

Creative association and analogy method
drives the team trapped in traditional way of
thinking by lowering unrelated words and
inspirations, which associate on a given topic,
and stimulate the definition of new perspectives
and solutions [28]. There are two types of
associative and analogical thinking, one of



which is descriptive in terms of explaining a
given topic, and the other is exploratory one
that should result in the identification of a new
solution. This method is a source of creative
thinking and problem solving, whereby existing
knowledge in one area, or other similar fields,
can be used. The wider the range of different
inspirations to a given problem, the greater the
range of brand-new solutions to identified

problem. This method is used by HR
management in organizations that are
technologically and innovatively intensive,

with extensive experience and knowledge, and
whose new combinations lead to true product,
service or process innovation.

Incubation technique involves intensive
reflection on a given problem, through several
longer sessions that results in incubation of
ideas for possible solutions [34]. Sessions that
involve intense focus on a given problem are
followed by non-thinking about the problem, in
order to establish maximum concentration that
will lead to incubation of a large number of
solutions. The basic characteristic of obtained
ideas and solutions is a high degree of novelty,
which enables the development of new
products and services, the implementation of a
new business process, or the innovation of
management [34].

Mapping is a graphic representation of
detailed breakdown of a problem into
keywords, ideas, images and numbers, which
make up a logical sequence [28]. The center of
graphical representation defines the problem,
which further branches out to as many new but
similar ideas for its solution, until the possible
ideas, keywords, phrases and facts related to
the given problem are exhausted [28]. In this
way, different combinations of possible
solutions are identified, which are subject to
further analysis regarding their -efficiency,
effectiveness and innovation. This method can
be used to visualize problems, generate ideas,
and make decisions [35]. It presents a large
amount of data, provides an answer to the
question, where have we been and where we
want to go, i.e. series of new trajectories that
were not previously apparent. The benefits of
its application are in broader observation of the
problem, in identifying possible directions, and
in defining a new conceptual framework that
will reorganize earlier ideas with creative
thinking [35].

The goal of TRIZ inventive problem
solving method is to avoid the psychological
inertia of team members, which leads to
common or existing solutions to the problem,
and finds a new, specific solution using some
of the principles in other fields [36]. The
application of TRIZ method is possible because
problems, solutions and technical evolution are
repeated across different fields, with some
degrees of modification. Choosing a
complementary solution requires a detailed
comparison of identified business problem with
general problem, in order to make a realistic
decision on optimal solution.

V.  WORKING FLEXIBILITY CONCEPT IN HR
MANAGEMENT

The implementation of working flexibility
concept within HR management directly
influences the growth of organizational
performances from the perspective of
innovation,  encouraging employees  to
maximize the use of accumulated and latent
knowledge. This mindset fosters the
organizational proactiveness and  agility,
responding quickly to sudden changes and
challenges from the environment by
introducing something new or adapting the old.
The concept basis is a knowledge-based
economy and a flexible knowledge
management process, hiring multi-disciplinary
employees that can perform various jobs and
operations, and their constant training and
development.  Workers performing two
operations are thought to be 20% more flexible,
those performing three operations 50%, those
performing four to five operations 80% more
flexible [37]. Such employee structure
encourages the implementation of flexible HR
management, and overcoming problems of lack
or overload of individual employees, which
prevents delays in business process.

Encouragement of the working flexibility

concept should be supported within HR
management, through an employee
compensation system. The compensation

system should be based on the number of work
operations that employees can perform, or on
the skill-based-pay SBP [38]. In this way, the
compensation system is shifted form focus at
work into a new one with focus at employees
[39, 40], at their expertise and skills.
Compensations encourage individual learning,
and directly affect a higher organizational
knowledge. By applying such a compensation
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strategy, the desired qualification structure of
employees is profiled, and their work behavior
is directed towards new trends and maximum
utilization of new opportunities.

In addition to positive effects offered by the
working  flexibility concept, there are
disadvantages such as decrease in the efficiency
of employees, moving from one job to another,
motivation, fairness in relation to other
employees, as well as difficult interaction with
other employees. Reduced efficiency is due to
the frequent rotation of employees to new jobs,
insufficient experience and routine in
performing them. In order to minimize the
decrease in efficiency, it is necessary to draw
up a rotation plan, taking into account the
required time for adjusting to the new tasks and
the optimum time of realization. Grouping to
distinguish between employees who are
flexible and non-working can directly
demoralize and demotivate workers with less
skills  and  qualifications. ~ Competition,
intolerance, poor interpersonal relationships
and communication are also possible, leading
to an unhealthy work environment that disrupts
desired business performances.

VI. CONCLUSION

Innovative HR functions form a new
management framework, which sets the HR
management model to retain and increase
business performances. Innovativeness in
organizational systems is a dynamic category,
influenced by intense changes from internal and
external environment. Organizations operating
in an intensive, both internal and external
environment, are applying new HR
management approaches in order to reorient
further business direction and achieve better
business results.

Organizations characterized by unstable
internal environment can improve their
performances by implementing the following
HR management activities: assessment of
innovative potential of organization and its
employees by defining the factors and
indicators of innovative potential, continuous
training and development of employees, HR
techniques for converting the internal
innovative potential of employees into
profitable output, working flexibility concept,
and compensation system with focus at
employees, at their expertise and skills.
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Organizational systems that continuously
engage new qualification structures have
employees who are more flexible and resilient
at accepting and implementing innovations.
This conclusion points to employees as
influencers, when implementing the innovation
process, while the organizational culture, that
encourages fundamental change and new
technological principles, also influences a high
innovation. High innovation in organization
depends on employees as agents of change that
drive innovation, that is, their attitude toward
innovation, their motivation, qualification,
creativity, productivity and efficiency.

When creating creative and innovative
human resources, HR managers face the
challenge of balancing their existing
knowledge, creativity, attitude and subjective
behavioral norms with their desire for more
innovative business behavior. In doing so, they
should focus on direct link between the
implementation of compensation, training and
development strategies, the working flexibility
concept, and  business  performances.
Organizations that understand the linkage and
cause-and-effect relationship between the
aforementioned categories can, despite higher
employee allocations, achieve lower overall
labor costs through labor rotation, performing
different work tasks by one employee, and
unnecessary additional involvement of external
experts. Efforts of HR managers should be
aimed at forming employees as proactive
individuals who are not satisfied with their
existing business, but actively participate in
finding and implementing new products,
services or processes.
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Abstract—This paper presents challenges of
development of innovation sector of Republic
Serbia. Through the cooperation of research
institutions and universities in Serbia and their
organizational integration, productive results can
be achieved in accordance with the Europe 2020
Strategy. In the paper are given statistical data
that show the development of innovation,
investment in research and development, the
application of innovation in companies, the
percentage of financial support to innovators
through various funds, as directions for the
further development of innovation.
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1. INTRODUCTION

The role of policy makers in the field of
innovation is very delicate. The state of Serbia
has achieved its success in the innovation sector
thanks to a successful innovation policy since the
adoption of the Law on Innovation and the
establishment of the Register of Innovation
Entities and the Innovation Fund. Such active
innovation policy has maintained continuity in
the development of innovation potential of the
Republic of Serbia.

Through the cooperation of research
institutions and universities in Serbia and their
organizational integration, productive results can
be achieved in accordance with the Europe 2020
Strategy and its guidelines. In that sense, Serbia's
innovation system and its results should be more
carefully evaluated. It is also necessary to define
concrete actions for the key initiative "Measuring
Progress", so that the performance indicators of
the innovation system in Serbia are not only
indicatively defined but also measurable and
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comparing over a long period of 25 indicators for
the Scoreboard methodology.

Further emphasis must be put on maintaining
human resources in this sector. This means that
in the field of innovation policy, particular
attention should be paid in the future to
development policies that foster innovation with
scientific advancement and policies of openness
and attracting highly qualified personnel while
preventing their outflow, as well as training
researchers for the purposes of national research

objectives while providing attractive
employment conditions in public research
institutions.

This, above all, implies that budget

investment of about 0.37% (18.7 billion RSD for
R&D in 2018) should be urgently increased to a
minimum of 1%, as well as an increase in the
share of researchers in the total number of

employees from the current 0.5% to the target
1.5%.

According to the latest survey of the Republic
of Serbia from 2011, the average age of our
citizens who moved abroad from 2002 to 2011 is
28.7 years. One in five is a college or college
graduate. According to a survey conducted by the
Cabinet of Ministers in charge of demography
and population policy, three quarters of them do
not plan to return to Serbia. Serbia is a country
that leaves 4,250 people a month, or about
51,000 people annually, according to the
European Statistical Office. During the same
period, 228,000 young people emigrated from
the Western Balkans, a figure that should alarm
policymakers in the region, and especially in
Serbia. The outflow of the workforce is only
worse in the region in Croatia.
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It is believed that the data collected during the
next census in Serbia will show a worse picture
than this one. And when there are no young
people, as the most innovative part of the radon
active population, then there is no innovation.
That is why Serbia in this year's assessment of
the World Economic Forum in 2019 occupied 72
positions in relation to 141 ranked countries,
while maintaining the same ratio of 60.9 and
slipping by 7 positions compared to last year,
from 65th place [1].

This is a piece of information that should also
alert those responsible for urgently changing the
current science and innovation strategy and
adopting a more modern, tailored demographic,
extremely fluid environment in the most
educated part of the Serbian workforce.

Can this trend be mitigated by innovative
legal solutions, changing strategy in the fields of
education, science, innovation, and even
business conditions and their incentive in Serbia?
In search of this answer, it is necessary to analyze
the impact of public policies in Serbia on the
development of the research and innovation
sector so far.

II.  ANALYSIS OF THE DEVELOPMENT OF THE
INNOVATION SECTOR IN THE PERIOD 1990 TO
2018.

After escaping the difficult period of 1990s,
the budgetary allocations for science in Serbia
increased significantly in gross amount, from a
modest € 27 million in 2001 to € 100 million in
2008 [2].

Until 2000, and little had been done in this
area in terms of legislation and in any other
related activities as well, it was an uneasy task to
make up more than a decade of what was missed.
Along with initiating the procedures for creating
a legal framework, the significant actions have
been started to promote and emphasize the
importance of this activity for the growth and
development of the economy and thus the
general society of Serbia [3]. After 2000 and until
the Law on Innovation Projects [4] was passed,
were related to the development of innovation,
and for their most part referred to the
development of an adequate legal framework that
would regulate this matter in accordance with
international standards and practices.
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According to the Statistical Office of the
Republic of Serbia (2002 - 2004) [5], the
manufacturing sector was the most innovative
(Fig. 1), as were the small and medium-sized
enterprises (Fig. 2).

In the period from 2006 to 2008, investment
in science, and therefore in innovation, has
increased significantly, according to the
available data from the Archives of the Ministry
of Education, Science and Technological
Development, as given in Fig. 3.

22%

41%

37%

@ small Emedium O large

Figure 1. Company representation by size [5].
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Figure 2. Innovation activities by fields of activity, size of
enterprise and type of innovation, [5].
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Figure 3. Investments in R&D from 2001 to 2008, [4].



Innovative activity has been achieved and
enhanced. The above data represent a new,
better direction in the movement of innovation
activities compared to the previously analyzed
period from 2000 to 2004 (Fig. 4).

What marked this period was the passage of
the Law on Innovation Activity together with the
supplementary rules and regulations that finally
brought the long-awaited legal regulation in this
area. This Law is a crucial starting point for any
further action. In accordance with Article 11 of
the Law on Innovation Activity, the Ministry of
Science and  Technology  Development
established the Register of Innovation
Organizations and the Register of Private
Entities Innovators, as well as procedures
required for the entry of interested organizations
and private entities in the Register [6].

Figure 4. Innovator companies by size and innovation, [5]

What marked this period was the passage of
the Law on Innovation Activity together with the
supplementary rules and regulations that finally
brought the long-awaited legal regulation in this
area. This Law is a crucial starting point for any
further action. In accordance with Article 11 of
the Law on Innovation Activity, the Ministry of
Science and  Technology  Development
established the Register of Innovation
Organizations and the Register of Private
Entities Innovators, as well as procedures
required for the entry of interested organizations
and private entities in the Register[6].

Figure 5. Overview of the dynamics of innovation
organizations and private entities innovators registration by
years, [4].

The dynamics of the registration of
innovation organizations and private entities
innovators by years is given in Fig. 5.

The analysis of indicators of innovative
activities in the Republic of Serbia from 2008 to
2010 showed almost 70% of large businesses are
innovative, just over half of medium-sized
businesses and more than a third of small
businesses. Innovative activities are more
prevalent in manufacturing businesses, where
more than half of innovations were introduced,
while in service businesses, innovations were
introduced by more than 40%. Tab. 1.

The largest number of innovators received
financial assistance from state instances and the
least from EU funds (Fig. 6).

TABLE L. BUSINESSES BY INNOVATION, ACTIVITY
AND SIZE, 2008-2010, [5].
Businesse
Innovator | s that did Innovator
Total participation
H not o
mnovate :
In total 12141 3812 6329 475
Small business entities 9347 4143 5204 443
Medium Businesses 2237 1280 957 572
Big business entities 557 389 167 698
Manufacturing  business
entities 4141 2314 1827 559
Service Business Entities 8000 3498 4302 47

Figure 6. Financial support structure for innovators (%),

[5].
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The survey of indicators of innovative
activities in the Republic of Serbia from 2012 to
2014 showed 63.2 % of innovators received
financial assistance from state instances (Fig. 7),
which indicates that the Republic of Serbia was
able to improve the innovative environment in
the observed period compared to previous years.

Figure 7. Financial Aid Structure for Technology
Innovators 2012-2014 [5].

Unlike the previous period in the 2014-2017
period, the partial share of funding for
innovators changed by significantly increasing
EU7 support from 2.8 to 6.6%, and reduced
government support from 63.2 % to 56.3% and
local governments from 36.7 to 23.9% (Fig. 8).

60 56,3%

23,9%

13,1%

Support from
local authorities support, Funds

Government  EUsupport  Support EU7

Figure 8. Financial aid structure for technology innovators
2014-2017 [5].

III. CONCLUSION

In addition to analyzing the available
indicators to measure progress in the innovation
sector, it is also very important to analyze
Serbia's innovative human capacity in relation to
countries in the EU environment and average.
The participation of researchers in Serbia in the
total number of employees is about 0.5%, while
in the EU it is 1.5%, in some Member States it is
approximately much higher: Iceland (3.58%),
Finland (3, 22%), Sweden (2.71%). Financing
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for research, development and innovation in
Serbia is carried out within the government
budget and amounts to about 0.38% of GDP,
which is a very low investment compared to the
EU. And compared to smaller EU member states,
these investments in Serbia are noticeably
smaller: Bulgaria - 0.53%; Greece - 0.58%;
Croatia - 0.84%; Hungary - 1.15%; Portugal -
1.66%; Slovenia - 1.86%; Austria - 2.75%;
Denmark - 3.02%; Finland - 3.96%. For these
reasons, it is necessary to increase both the
number of researchers and the budget investment
in science as soon as possible [7].
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Abstract—In order to have a sustainable future the
humankind must consider that the nature is at
risk. Generally, nature is characterized by circular
phenomenon with interconnected ecological
relationships in a viable environment. We must
learn again to live in tune with nature and with one
another. As circular entrepreneur promotes
change and exploits opportunities to do business in
accordance with the principles of circular
economy, that ensures the use of resources
repeatedly, thus preventing large amounts of
resources from drifting and becoming waste. The
present paper aimed at developing a Dbetter
understanding the efforts, options and actions of
circular entrepreneurs and assessment of present
literature regarding the definitions, necessities and
implications of circular economy. As, at the
moment, a theory specifically centred on circular
entrepreneurship is deficient, the method used was
the literature research and determining some main
lines defining the specifications that characterize
the circular entrepreneurship. In the results the
authors acknowledged among the characteristics
that the circular entrepreneurs must master
creativity, revival for use, service orientation, etc.

Keywords - circular circular
entrepreneurship, JEL: L26

economy,

I. INTRODUCTION

Growth off the global economy is based on
increase use and demands of resource fossil
fuels, metals, minerals, biomass, forestry,
fishery, etc. But the resources are diminishing in
the same time with the human cities are growing,
the resource exploitation boosts, and the waste
quantities are growing. Also, the climate change
adds a new threat to human life by making the
weather more unpredictable and more intense
phenomenon, as a result of business development
based on consumption without considering the
long-term effects on the environment.

ISBN: 978-86-80616-05-6

The trends are evident. We have moved to an
economy of disposability where the invaluable
resources we extract are going to waste and
triggering destruction to humans and earth. The
destructive effect determined by single-use
plastics are now well known, with an estimated
truckload being dumped into the ocean every
minute; about 25% of food made for human
consumption is, also, dumped to waste; and,
clothing production has doubled, yet consumers
wear their clothes for half as long, to present just
some examples [1].

The extraction and processing of the natural
resources that stream faster through our
economies enhances to half of earth’s
greenhouse gas emissions. Simultaneously, the
financial value of these resources is immense. An
annually estimated value of $62.5 billion is
discarded in e-waste (Fig. 1). That is three times
more than the annual output of the world’s silver
mines and more than the GDP of the majority
countries.

Figure 1. The projected increase in plastics
production. Source: [1]
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Figure 2. Circular Economy. Source: [2]

These are a few of the facts that determine to
change the way human are thinking, not only in
the matter off how to use resources, but also how
to make the life cycle of a product more
sustainable to the point that the technology
should not produce any waste, but involve
product in everyday life by recycling it
continuously.

This is the shift from the linear model of
“take-make-dispose” to the circular model of
recycling, re-use, and designing for recyclability.
(Fig. 2).

II.  LITERATURE REVIEW AND DEFINITIONS

“The circular economy is a model of
production and consumption, which involves
sharing, leasing, reusing, repairing, refurbishing
and recycling existing materials and products as
long as possible. In this way, the life cycle of
products is extended” [2].

Considering the above definition, the circular
economy intents to keep in using the products
and material values as long as possible. The
major change is that at the end of the product life
it is used again in order to create further value.
So, the use of resources and the waste are
reduced (Fig. 3).

Or, maybe, a more comprehensive definition/
presentation is Presented by World Economic
Forum and it sounds like this: ,, A circular
economy is an industrial system that is
restorative or regenerative by intention and
design. It replaces the end-of-life concept with
restoration, shifts towards the use of renewable
energy, climinates the use of toxic chemicals,
which impair reuse and return to the biosphere,
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Figure 3. The circular economy—an industrial system
that is restorative by design. The butterfly model.
Source: [11]

Figure 4. Sources of value creation for the circular
economy. Source: [11]

Figure 5. Controlling & recapturing value in multiple
use cycles vs losing control over products. Source: [9].

and aims for the elimination of waste through the
superior design of materials, products, systems
and business models,, (Fig 4) [3].

After the description and characterisation of
circular economy it was necessary to add a
definition to those who apply the principles and
strategies of circular economy: the circular



entrepreneurs. The definitions of those are still in
the thinking and research stage. Some of them
are presented below.

According to Daalderop a Circular
Entrepreneur is “.. an agent who promotes
change and exploits opportunities for the purpose
of doing business in accordance with the
principles of the Circular Economy “[4].

Garcia adds more characteristics and explain
Circular Entrepreneur as “an agent that fosters
the creation of a circular economy through
innovative products, services and/or business
models, who take risks and take advantage of
new opportunities to create positive changes. A
circular entrepreneur is a pioneer and inspires
other entrepreneurs, organizations and even
governments to make the transition to a circular
economy, showing that the circular economy is
possible. The solutions created by the circular
entrepreneur are intentionally regenerative and
impact positively the planet and humanity” [5].

Zucchella [6] consider both the circular
economy and the circular entrepreneurs as a part
of an process: “Process of formation and
exploitation of opportunities using both
commercial and ecological logic to address
environmental challenges with the aim of
closing, slowing and narrowing the loop of
resources and regenerating/ reconstituting
natural capital. It considers the role of individuals
and the role of the organisations they set up o
transforms. Finally, it encompasses the different
entrepreneurial processes, from exploration to
exploitation of opportunities in the circular
economy domain”.

III. STRATEGIES AND OPPORTUNITIES FOR
CIRCULAR ENTREPRENEURS

In the current situation when we are heading
towards the comprehensive adoption of the
circular economy, entrepreneurs can access new
opportunities, some unexpected ones, which
increase the value of the business due to the
involvement of the component that comes in
support of nature and, therefore, the social result.
But in order to embraces the possibilities offered
by the circular business must be aware of the
sustainability challenges that can inspire us to
act. Some example of circular solutions and
opportunities for circular entrepreneurs:

e Circular fashion (e.g. ECOALF, Spain) [7] —
opportunities for circular entrepreneurs: the
development and/or use of biodegradable

materials and harmless chemicals, the design
of garments so that biological materials are
easily separated from technical materials to
facilitate its recovery at the end of use, the
design of garments with a focus on durability
and the implementation of leasing schemes;

e Enzymatic recycling creates new virgin PET
plastics directly from plastic waste [8], (e.g.
Ecoplast, Austria) — opportunities for circular
entrepreneurs: reuse of plastic materials with
no loss in value or quality;

e Convert the Agro industry by-products into
bio-based molecules for food, feed, cosmetic
applications, as a substitution to oil based
ones [8] — opportunities for circular
entrepreneurs: produce bio-based fertilisers
and/or flavours and fragrances, food
conservators, antibiotic substitution in the
feed industry, bio-based solvents, and bio-
plastics;

e Rental system for everyday objects [8] -
opportunities for circular entrepreneurs: rent
based on a monthly or prepaid fee, objects
like sport equipment, cooking, gardening,
partying sets, DIY tools, car equipment and
leisure equipment.

One of the Circular Entrepreneurs
(henceforth CE) major opportunity are circular
product-services  (or  product-as-a-service,
henceforth CPS). The CPS are products in the
form of services while retaining ownership
instead of transferring ownership to users. When
designing a CPS, entrepreneurs must consider [9]
(Fig. 5):

e A logical starting point for circular business is
changing the very base of the business core
activities;

e The profit will be gained through multiple use
cycles. Also, the profits can increase
significantly when circular activities enable a
second and third product use phase (Fig. 5);

e The supply chain should be stimulated along
its entire length. Collaborate with businesses
from downstream and upstream and find ways
to share risks and returns;

o Educate your customer: specify the difference
and motivation for your proposal to a
traditional one. The insecurity of benefits will
make people reluctant to change. E.g. for
technical products, the circular economy
largely replaces the concept of a consumer
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with that of a user. This calls for a new
contract between businesses and their
customers based on product performance;

e Redefine the role of retail. CPS reduce the
need for retail because of new ways to reach
to the user (e.g. digital platforms) and change
the responsibilities of manufacturers, service
providers and users;

e QGradually transition to a CPS. Cross-fund
CPS models with regular sales and buyback
structures until it is totally “self-sustaining”;

e Enhance the importance of environmental
activities impact on financial performance.
Measuring and reporting the environmental
impact of circular activities determine not
only the financial institutions to make
decisions based on other values in addition to
their financial goals.

In 2017 Kirchherr et al. adapted a 9R
framework that defined 10 strategies that drive
the crossing from the linear economy through
increasing circularity to the circular economy
(Fig. 6).

The entrepreneurs should rethink the Value
Hill. In linear economy after the use of the
product (post-use, Fig. 6) the product loses
entirely its value. Business models are generally
sales oriented and therefore revenues come
mainly from selling as many products as
possible. This creates an incentive for producers
to design products that have a relatively short
lifespan in order to continuously sell new
products. The old products end up in landfills or
are incinerated, quickly destroying the value that
was created in the manufacturing process.

In circular economy the products should be
kept for as long as possible at their highest value
(post-use, Fig. 7).

Figure 6. The 9R Framework. Source: [13].
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Figure 7. Value hill in circular economy. Source: [12].

On Value Hill the product route covers three
phases. In the pre-use phase (mining,
manufacturing, sale, distribution) value is added
in every step and the product moves uphill. In-
use phase, the second phase, involve the usage of
the customer and is shown at the top of the hill.
Here the value of a product is at its highest. The
third phase is the post-use phase, where the
product loses value. But, by inserting the
complete product or its components back into a
previous phase (e.g. by providing second-hand
products they flow directly back into the use
phase), value is retained. In every level different
business activity occur.

A research group from Delft University of
Technology (Netherlands), consider that a design
for a circular economy narrows, slows, closes
and regenerates material resource and energy
loops. These strategies are complementary and
require life cycle based, systemic and multi-actor
approaches [10].

Figure 8. Value hill in linear economy. Source:[12].



A. Narrow loops (use less)

Narrowing loops means of using fewer parts
and products, and a smaller amount of material
and energy during the manufacture and
distribution of physical products, components
and materials;

B. Slow loops (use longer)

Slowing loops refers to utilizing products,
parts and materials longer over time. Loops can
be slowed by selling long-life and high quality
products (mostly in the premium segment), and
offering intermediate service (such as
maintenance, repair, or spare parts availability)
or advanced service (provide an outcome, a
result or a function), also often referred to as
product-service systems);

C. Close loops (use again)

Closing loops refers to the recycling and
reusing of wasted products, parts and material
and/or the use of biodegradable materials (and
their safe disposal into the natural environment);

D. Regenerate loops (renew)

Regenerating refers to a reduced use of
hazardous substances, the enhanced use of
renewable energy during value creation,
delivery and use, as well as the regeneration of
natural ecosystems to create and provide critical
ecosystem services for human thriving.

E. Identifying and engaging crucial partners.

It is necessary to identify the relevant and
critical partners for developing a circular
oriented business. So, a quick assessment of
whether the idea contain enough value to lead to
joint partners is essential. Make a tangible plan
for whom to contact and why.

F. An implementation plan.

The plan should consider specific actions that
can be applied right away with the available
knowledge, resources and human capital. The
idea should be implemented as soon as possible.

IV. CONCLUSION

In a resource-limited world, future have no
place for waste. Becoming creative with how we
acquire, utilize and dispose of materials is
essential for a successful and sustainable global
economy. Business and  sustainability
professionals from around the world are making
a move to transform the business by

implementing better processes for sustainable
inputs, improving product design and closing
material loops. This is the foundation of the
circular economy.

A circular economy provides to businesses
the means to a new type of growth and
opportunities to solve some of the biggest
challenges of our time. Even that some
companies successfully apply the circle economy
standards, the shift has just begun. It is one of the
greatest business opportunities of our generation.

The business must shift from linear to
circular to regenerative business models. The
tendency, determined by the climatic changes
and the decrease towards the lack of resources, is
to initiate in business models activities that will
reintroduce resources in the cycle of the nature,
which will lead to its regeneration. Thus, the
entrepreneurship is important to drive forward
this change, considering that governments will
only take action just if people demands.

The circular entrepreneurs are not definitely
understood and defined as a new specific
entrepreneur. Considering the above definitions
and explanations we can conclude that the
circular entrepreneurs is an agent who promotes
in accordance with circular economy, showing
that the circular economy is possible. The
solutions created by the circular entrepreneur are
intentionally regenerative and impact positively
the planet and humanity.

He should closes, slows and narrows the loop
of resources and he encompasses the different
entrepreneurial processes, from exploration to
exploitation of opportunities in the circular
economy domain
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Abstract—The great importance for correct
operating of many systems is having as much
information as possible from surroundings. One of
them is the exact or approximate distance from
system to the different objects. That enables
system to successfully perform many tasks. This
paper presents application of sensor-based and
vision-based methods for measurement and
estimation of distance for different purposes, with
special emphasis on stereo-vision methods.

Keywords — estimation, distance, sensor-based,
vision-based

I. INTRODUCTION

Measuring and estimation of distance have
very important role in determination of object’s
orientation and position in different application,
especially in robot vision, automotive and
Intelligent Transportation Systems (ITS).
Recognizing  surroundings accurately and
quickly is one of the most essential and
challenging tasks for many systems. Knowing
the exact or approximate distance enables system
to perform different tasks that can be connected
with human, such as informing and warning, as
well as to be semi- or fully-autonomous through
use of determined distance to, for example
control, start, stop moving, etc.

However, there are two types of methods for
measuring and estimation of the distance
between two objects — active and passive. In this
paper, application of sensor-based and vision-
based systems for distance measurement and
estimation for different purposes, is presented.
The special emphasis is given on stereo-vision
methods.

II.  SENSOR-BASED METHODS

The active methods are based on sensors
(ultrasonic, radar, laser beam, etc.) and send
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different types of signal to the object in order to
measure distance [1]. Systems based on these
types of sensors use different work methods for
measurement of distance.

Radar is based on emitting of high-frequency
electromagnetic waves to measure the distance
and relative speed of target objects. There are two
main radar technologies used in ITS: impulse and
Frequency-Modulated ~ Continuous ~ Wave
(FMCW) radar. Impulse radar is based on
measuring of time needed for a short pulse to
travel from the radar sensor to the object, reflect
and travel back to the sensor. FMCW radar
transmits a frequency-modulated signal and uses
direct proportionality of frequency difference
between the outgoing and incoming waves, and
relative distance to the target object. This system
is in today’s vehicles as part of forward collision
warning applications, lane change assistance,
side warning assistance and automatic cruise
control (ACC) [2, 3]. There are three types of
radar: short-range, with measurement range up to
20 or 30m, medium-range radar-up to 100m and
long-range sensors-up to 250m. Current
available accuracy of radar is 10 cm up to 1-5%,
while the speed accuracies are around 0.2 m/s.
They are very robust and not so sensitive on bad
environmental conditions, but not usable for long
distances [3].

LIDAR (Light Detection and Ranging) is
laser-based system and works in near infrared
region of the electromagnetic spectrum at 905
nm. Measuring of distance is based on time-of-
flight of reflected light pulses. There is
possibility to use rotating device and few laser
lights sources to scan points in space. These
systems are called laser scanners and can
measure points in one plane - 2D laser scanner,
and 3D laser scanner — can also vary the elevation
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angle. Their maximum perception range is
between 80 m and 200m, because of limitation of
transmit power due to complying with eye-safety
regulations. Accuracy of laser scanners is
between 0.02m and 0.5m, while lateral accuracy
is limited by their angular resolution of around
0.1°, and speed accuracy is 0.5m/s. Laser
scanners are sensitive on environmental
conditions, and water, dirt, dust, fog, etc. can
significantly affect on sensor performance [3].

Time-Of-Flight (TOF) or 3D camera captures
the entire scene with one single light pulse.
Getting distance information is based on that
each camera pixel measures the time delay of
modulated infrared light by comparing the phase
of the outgoing and the incoming signal.
Operating range for TOF is 10m, in some cases
20m, and accuracy is lcm. These devices are
used in industrial automation and robotics,
automotive applications in driver assistance and
safety applications (pedestrian recognition,
parking assistant and pre-crash detection) [3].

III.  VISION-BASED METHODS

Passive methods receive information about
object’s position from environment using of
camera for passive measurement of scene [1].
Vision-based systems use passive methods to
provide highly valuable information about the
environment. These systems usually use
different techniques for processing of the images
from camera in order to detect object and
estimate the distance between two objects. There
are cases where sensor-based systems do not
usable, for example for parking assistance.
Unlike sensors such as ultrasonic where "blind
spots" can have a large impact on the robustness
and reliability of automated parking function,
surround view cameras can generate an accurate
ground topology around the vehicle to provide
information about location of kerbs, parking
blocks and parking locks as well as surface
changes for understanding of free space (Fig.1)
[4]. Cameras work usually at frame rates between
15 fps and 25 fps and, thus, have measuring rates
comparable to radar sensors and laser scanners.
However, relative velocity cannot be directly
measured, but has to be differenced from
successive images. Camera sensors are, like
human visual perception, sensitive to adverse
lighting conditions, such as fog and rain or low
sun and can be blinded by the light directed to the
camera.
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Vision-based systems are usually grouped
into two classes: monocular and stereo-vision
systems.

Figure 1. Images from the surround view camera
network [4].

Monocular vision-based system uses single
camera for capturing of images and exploit the
geometry of the scene for distance estimation.
These systems are used in different application,
such as automotive, robot vision, human,
railway, etc. There are many methods which
based on different relationships between object
and distance, such as relationship between the
resolution of an object of interest and the distance
from the camera [5], as well as other methods,
Bayesian filters [6], homograph-based [7],
artificial intelligence tools [8], etc.

On the other hand, stereo vision-based
system uses two cameras to obtain 3D
coordinates of an object and thus to estimate the
distance [3]. Application of stereo vision
principle was used in [9] for estimation of
distances to the objects placed at distances 10m,
20m, 30m, 40m, 50m and 60m. The objects were
placed in the nature and then photographed by
two cameras. The user should select the object on
left camera and the algorithm finds similar object
on the right camera. From displacement of the
same object on both pictures, the distance to the
object can be calculated. Although the method is
based on relatively simple algorithm, the
calculated distance is still quite accurate, but
better results are obtained with wider base.
However, two webcams as sensing elements



were used in [10] in order to estimate distance of
an object, according to the principles of stereo
vision, as well as digital laser range finder for
comparation. Four experiments were done, at
distances 19, 46, 66, 103 cm — measured with
laser range finder with resolution + 0.5, and
results showed good agreement between them
with percentage error ranged from 1.13% to -
2.05%, with notice that the error increases
slightly as distance increases. Stereo camera can
be used in different applications, such as
automatic fruit harvesting system [11], for
estimation of the size, distance and position of
the fruits whereas the robotic arm is used to
mechanically pick up the fruits (Fig. 2). This
system was tested in laboratory conditions with a
reference small object, an apple and a pear at 10
different intermediate distances from the camera
(205 — 2050 mm), and the average distance error
was from 2% to 6%.

Figure 2. Picking up of fruit by robotic arm [11].

Also, use of stereo matching and mosaicking
for the calculation of distances from the
powerline to the underlying surface, after the full
3D surface between two power poles has been
generated, is presented in [12]. However, use of
stereo camera is also present in automotive
application. In [1], distance between car and
baseball was estimated using of stereo vision.
Through seven experiments, results showed that
this method provided a good accuracy up to 160
m, with maximum error of 6.25%. On the other
side, authors in [13] used stereo camera for
obtaining distance from vehicle to the speed
hump and bump, with an accuracy of +20cm in
range of 2-10m (Fig. 3).

Figure 3. One of the detected Hump at distance of
5.056m [13].

Another method is based on stereovision
principle with use of only one camera on mobile
phone [14], that was manually displaced in order
to record images from different lines of sight.
Since the displacement between the two images
is not known in advance, it was measured using
the phone’s inertial sensors. Evaluation of the
accuracy was done by performing distance
calculations to everyday objects in different
indoor and outdoor scenarios, and with different
distances and baselines. Results were compared
with that of a stereo camera phone and showed
that an increasing baseline leads to a higher
distance accuracy in most cases, but also was
observed that lighting conditions and
unintentional device rotations influenced the
results. Similar, in [15], authors used mono
camera and inertial sensor for capturing of two
images and setting the baseline, for distance
estimation. Through experiments, the accuracy
of the proposed method was evaluated, where the
distance error is 3.9% on average in a few meter
ranges. There are hybrid methods for distance
estimation, which include stereo camera, as one
presented in [16], with application for indoor
mobile robot platform. For calculation of the
distances between the robot and object,
triangulation method was used first, but this
technique was insufficient for objects located on
the left or right side of the robot or in the case of
the stereo camera pair fixed to the robot with an
angle down to the floor. Therefore, a new
approach was proposed by adding a look-up table
and curve-fitting methods to the triangulation
technique, with the stereo camera pair located on
the robot with an angle down to the floor. In the
experimental studies, an average accuracy rate of
97.69% was obtained.
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IV. CONCLUSION

Estimation of distance from certain system to
the object can be challenging, because of the
different environment and weather conditions.
Also, precision of estimated distance can have
the great impact on behavior of the system,
considering that distance may be used for
performing of many tasks, such as informing,
controlling, etc.

In this paper, application of different methods
for estimation of distance in many purposes, is
presented. Methods are divided into two groups:
Sensor-based, as active, and vision-based, as
passive methods. In framework of sensor-based
systems, Radar is wused in automotive
applications because of its robustness and
insensitivity on bad environmental conditions,
but it is not usable for long distances. On the
other hand, LIDAR is sensitive on environmental
conditions. and have better accuracy than Radar.
Time-Of-Flight (TOF) camera is used in
industrial automation and robotics, as well as
automotive applications as a part of driver
assistance system, because of its good ratio of
range and accuracy. On the other hand, vision-
based methods have wide applications, as
monocular and stereo-vision systems, and they
are sensitive on weather and environment
conditions, but have great accuracy on long
distances. Monocular systems use one camera,
while stereo-vision systems basically use two
cameras for distance estimation. While these
methods have advantages and disadvantages,
there are hybrid methods that use a combination
of multiple sensors or sensors and artificial
intelligence tools in order to compensate the
disadvantages of these methods.
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Abstract—The selection of a house for purchasing
represents a very important decision that
influences the quality of the future life of a
customer. Various dimensions expressed through
different criteria impact the final choice of the
house. The Multiple-Criteria Decision-Making
(MCDM) methods provide a possibility of
involving of all criteria influencing the particular
decision. The main intention of this paper is to
propose the Weighted Sum Preferred Levels of
Performances (WS PLP method) as a useful tool
that will contribute to increasing the reliability of
the performed selection. The applicability of the
proposed methodology is demonstrated through
the real case study that involves 5 houses in 5
different parts of the city of Zajecar that are
evaluated against 9 criteria. The obtained results
confirmed that the given method increases the
reliability and enables the making of appropriate
decisions.

Keywords — MCDM, WS PLP method, Entropy
method, house selection, Zajecar

L INTRODUCTION

The selection of a house for living
represents a very important decision for a
customer. The particular house should comply
with the different requirements of the future
owner. These requirements sometimes could be
conflict because satisfying one of them goes at
the expense of others. The MCDM methods
could contribute to successfully overcoming this
problem.

In recent years, the MCDM methods have
become very popular for the facilitation of the
decision-making process and their popularity
still growths. Until now, many different MCDM
methods are proposed. The comprehensive
overview of developed MCDM methods could
be found in the papers of many eminent authors
[1-3]. Also, these methods are wused for
resolving different real-world problems [4-6].
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In this case, we propose the application of
the WS PLP method [7] for the selection of
house for purchasing. The case of the
application of the MCDM methods in house
selection was, also, observed by the authors [8-
11]. We assessed 5 houses in Zajecar against the
9 evaluation criteria. With the main aim of
presenting the applicability of the given method,
the rest of the paper is organized as follows: in
section II the methodology is explained; section
Il contains the numerical example; that is
followed by the conclusion.

II. METHODOLOGY

The selection of the optimal house is
performed by applying the Entropy method [12]
for determining the criteria significance and the
WS PLP method for ranking of alternatives and
final selection [7]. The WS PLP method is
based on the earlier developed Simple Additive
Weight (SAW) or Weighted Sum (WS)
methods [13-14]. The WS PLP method makes a
distinction between the best alternative and that
one which has the best matching with the
decision-maker’s (hereinafter marked as DM)
preferred performance ratings (ppr values). In
that way, the DM knows what alternative is the
best from all and which is in accordance with
expressed requirements. In some cases, one
alternative has a good ranking position because
some  criteria  have  extremely  good
performances while others could be quietly
unsatisfying. The WS PLP method that clearly
indicates and this is its main advantage relative
to the other MCDM methods.

The calculation procedure used in this paper
can precisely be presented through the
following steps:

Step 1. Select the set of the representative
criteria and form decision matrix X as follows:
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where x;; represents the performance rating of

the alternative i with respect to the criterion
j , m denotes the number of the alternatives

and n the number of the criteria.

Step 2. Determine the criteria weights. In the
present case, we use the Entropy method [12].
The main reason for this relies in the fact that
the Entropy method could be considered as very
objective. Determining of the criteria weights is
performed by using the following equation:

l-—e;
w,=—t (2)

a ‘” (l_ej)

J=1

where j=1,..n.

The output entropy e; of the j factor is

calculated as:

€j :_@Zr[j 1“(”;‘/) (3)

where j=1,....n.

The term: » w; =1, should be fulfilled.
j=1

Step 3. Define the ppr values for all criteria.
The ppr values are determined according to the
DM’s preferences, which represent the elements
of the virtual alternative 4y = {X, Xg2--- X0y | -

If the ppr value of any criterion is not
determined by the DM, then it is determined as
follows:

max 1
. Xi1J € Qax
0j = : .
o miny,|jeQ
1

“
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where x,; represents the optimal ppr of the

criterion j; Q. is set of benefit and Q ;. is
set of cost criteria.

Step 4. Form the normalized decision
matrix. Stanujkic et al. [15] proposed the
normalization procedure that enables DMs to
express their preferences for the ppr more
effectively. That is done by using the following
(5) and (8):

*
Xy Xy O d
7'!-]-— + _’]E max > all (5)
XX
*
X — X
J y o, .
rg'/': + _>]€Qmin’ (6)
X;—X;

where r; denotes the normalized performance
rating of the alternative i with respect to the

. . . * .
criterion j , x; is the ppr value of the
+ -
; and x;

the smallest performance ratings of the criterion
J , respectively.

criterion j, and x are the largest and

Step 5. Calculate the overall performance
ratings for all alternatives in the following way:

St:ZW_/'V@/’ )
=

where S; denotes the overall performance

rating of the alternative i, and S; € [0,1].

The calculations should be continued
thorough the following steps in the case when
the overall performance ratings for two or more
alternatives satisfying the condition: S; >0 .
Otherwise, the alternative with the largest S; is
optimal, and the ranking is performed in
ascending order.

Step 6. Calculate the compensation
coefficient for all alternatives that fulfill the
term: S; >0 , as follows:

¢ =M™ +(1-2) S, (8)

where:
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where d;™ is the maximum weighted

normalized distance of the alternative i
relative to the ppr values of all the criteria so

that ;>0 , S denotes the average
performance ratings obtained on the basis of

the criteria so that r; >0, n; is the number of
the criteria of the alternative i so that ry > 0,

A is the coefficient (A =[0,1]) and is usually
setat 0.5.

Step 7. Compute the adjusted performance
rating for all the alternatives in which S; >0 in
the following way:

n

Si=Y win—ve, (1
j=1
where S; denotes the adjusted overall

performance rating of the alternative i, c;

represents the compensation coefficient
(¢; >0), and v is the coefficient (y =[0,1]).

Step 8. Rank the considered alternatives and
select the most appropriate one. The alternative

with the highest S

appropriate and the ranking is performed in
ascending order.

value is the most

III. CASE STUDY

In this section, the application of the
proposed methodology pointed to the selection
of the optimal house for purchase in Zajecar is
presented. The alternative houses are located in
different parts of Zajecar which are presented in
Tab. 1.

TABLE L THE LOCATION OF THE CONSIDERED
HOUSES
Alternative | Part of the city
Ay Podliv
A, City center
A; Klju¢
Ay Sljivarski put
As Beli breg

The set of the evaluation criteria relies on
that one presented in the paper of Li [16]. For
the needs of this paper, the given set is slightly
modified and adjusted for the application in this
particular case. The main dimensions and
evaluation criteria are presented in Tab. 2.

TABLE II. EVALUATION CRITERIA [16]
Dimensions Criteria Measure
Cy Transportation connection Grade from 1 to 5
Transportation network
C, Proximity to work Grade from 1 to 5
Cs Landscape Grade from 1 to 5
Neighborhood infrastructure
C, Education and healthcare facilities Grade from 1 to 5
Cs Security Grade from 1 to 5
Community environment
Ce Population density Grade from 1 to 5
C, Size m?
House attributes Cs Age year
Cy Value €
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As can be seen from Tab. 2, we take into
account 9 evaluation criteria that cover 4
dimensions important for a house customer. The
estimation of the houses against the first 6
criteria will be expressed over grades from 1 to
5 (1 as the worst grade and 5 as the best).
Besides, this list of criteria is not the ultimate;
depending on the needs, a greater number of
criteria could be included.

The demonstration of the proposed
methodology is based on the data regarding the
houses in Zajecar taken from the website of a
real-estate agency (http://nekretnine-
zajecar.co.rs/). It is presumed that one customer
(in further text marked as DM) is interested in

the purchase of the house in Zajecar. There are
5 houses in 5 different parts of the city that
satisfies his requirements. First, by using (2) and
(3), the weights of criteria are determined.
Besides the defined criteria weights and all
input data, Tab. 3 contains the ppr values that
show the desired values of the considered
criteria according to the DM (customer in this
particular case).

Table 4 represents the normalized
performance ratings, obtained by using (5) and
(6). By applying the normalization procedure,
the various measures are reduced to a single
measure.

TABLE III. THE INITIAL DECISION MATRIX
Criteria
Alternatives G C, Cs C4 Cs Ce G Cs G
optimization max max max max max max max min min
w; 0.1338 0.1345 0.1994 0.1338 0.0281 0.0698 0.0661 0.1994 0.0351
ppr 3 2 3 4 4 2 160 35 55000
A 3 2 3 3 4 3 150 30 46000
A> 5 5 3 5 4 5 189 45 61000
A; 4 3 4 4 4 4 150 15 52000
Ay 3 2 3 2 3 3 260 20 59000
As 2 2 4 2 3 3 180 30 40000
TABLE IV. THE NORMALIZED PERFORMANCE RATINGS
C] Cz C3 C4 Cs Cs C7 CS C‘)
A, 0.0000 0.0000 0.0000 | -0.3333 | 0.0000 0.5000 | -0.0909 | 0.1667 0.4286
A, 0.6667 0.0000 0.0000 0.3333 0.0000 1.5000 0.2636 | -0.3333 | -0.2857
Aj 0.3333 | -0.6667 1.0000 0.0000 0.0000 1.0000 | -0.0909 | 0.6667 0.1429
A4 0.0000 | -0.6667 | 0.0000 | -0.6667 | -1.0000 | 0.5000 0.9091 0.5000 | -0.1905
As | -0.3333 | -0.6667 1.0000 | -0.6667 | -1.0000 | 0.5000 0.1818 0.1667 0.7143
TABLE V. THE RANKING RESULTS OBTAINED ON THE BASIS OF S,
Alternatives S; Rank
A, 0.0325 4
A, 0.1795 2
A; 0.3560 1
As -0.0191 5
As 0.0529 3
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The ranking results obtained on the basis
of S;, which are calculated by using (7), are
given in Tab. 5.

In this step, we decide whether to continue
with the evaluation or to stop here. In the case
when S; >0 it is acceptable to continue with

lower than 0, it will be excluded from the
further assessment. The other alternatives will
be submitted to further evaluation procedure
because they fulfilled the desired conditions.
Table 6 demonstrates the ranking results
based on the S; value, obtained by using (8)-

the procedure. Because the overall performance ~ (11), respectively, for y=1 and 1=0.5.
rating for alternative As — Sljivarski put — is
TABLE VL. THE RANKING RESULTS BASED ON THE S VALUE
dmx SF nf S ¢ S; S! Rank
A, 0.0349 0.0832 3 0.0108 0.0229 0.0325 0.0097 3
A4 0.1047 0.2560 4 0.0449 0.0748 0.1795 0.1047 2
As 0.1994 0.4517 5 0.0712 0.1353 0.3560 0.2207 1
As 0.1994 0.3046 5 0.0106 0.1050 0.0529 -0.0521 4
According to the obtained results means that the priority is given to the alternative

presented in Tab. 6, the most suitable house for
purchasing is the alternative A3 — Kljuc. This
alternative fulfills all of the requirements
expressed through the ppr values and some of
them even exceed. In this case y =1, which

that has the best matching with ppr values while

the last ranked is the alternative 4s — Beli breg.
The influence of the compensation

coefficient y on the final ranking order is

shown in Tab. 7.

TABLE VIL THE RANKING RESULTS OBTAINED ON THE BASIS OF DIFFERENT VALUES OF 'Y
y=0 y=05 y=1
S; Rank ¢; S; Rank ¢; S; Rank
Ay 0.0325 4 0.0114 0.0211 3 0.0229 0.0097 3
A> 0.1795 2 0.0374 0.1421 2 0.0748 0.1047 2
As 0.3560 1 0.0676 0.2883 1 0.1353 0.2207 1
As 0.0529 3 0.0525 0.0004 4 0.1050 -0.0521 4

Varying of the y brings some changes in

the ranking order of the alternatives. While the
alternative 4; remained in the first position, the
fourth position changed in the case when y =0.

Namely, in that case, the alternative 4; - Podliv
is the last ranked because it has the worst
overall performance ratings.

The given example exactly shows that the
WS PLP method gives the DM the possibility to
choose among the alternative that has the good
matching with set requirements and that which
has the best performances of all considered
alternatives. Additionally, DM is aware of that
which alternative does not satisfy the
requirements and could exclude it from further
evaluation in the early stage.

IV. CONCLUSION

The main aim of this paper is to emphasize
the applicability of the WS PLP method in the
case of a house selection. The decision process
is based on the 9 criteria that belong to the 4
main dimensions important for house selection
that are: transportation network, neighborhood
infrastructure, community environment, and
house attributes. The 5 potential houses in the
ZajeCar are submitted to the evaluation
procedure. The significance of the criteria is
determined by using the Entropy method. The
main reason for using the mentioned method for
obtaining the criteria weights is reducing
subjectivity to the minimum possible level.

The obtained results proved that the
proposed WS PLP method is useful and
contributes to the facilitation of the decision
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process. We consider that this technique could
be helpful to the real estate agents because they
could determine in an easy way which real
estate should have the priority for offering to the
particular client.

The proposed methodology is based on the
use of crisp numbers and this represents the
main constraint of the paper. Because the
uncertainty and vagueness are immanent to real-
world problems, it is very hard to express them
by using only crisp numbers. Incorporation of
the fuzzy, intuitionistic or neutrosophic numbers
into proposed methodology would increase its
convenience for application in the unpredictive
and changeable business environment.
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Abstract—The urgent need has been faced at the
global level regarding the environment and
societal changes by the thought of sustainable
development. As there has been a need of more
sustainable world and the same was commonly
agreed by United Nations member in September
2015 as there has been 17 Sustainable
Development Goals and all are of equal
importance to be dealt with. But we are
concerned with 4% SDG which deals with higher
education as it is a need of an hour to look into
the higher education scheme related to National
and International needs. The 2030 Agenda is a
universal agenda, which is not only for poor
countries or for the underdeveloped countries but
also focus on Millennium Development Goals of
2000.

Keywords - MDG- Millennium Development
Goals, SDG- Sustainable Development Goals,
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. INTRODUCTION

At the global level the arguments and
debates have been made to tackle the problems
related to environmental and societal changes.
There are 17 Sustainable Development Goals,
the SDGs, have been promoted by the United
Nations in 2015 aiming at responding to those
global challenges by 2030. We all are called to
transform our world toward a sustainable
future, combating most of the inequalities and
reducing the environmental impact of our
societies. No one has to be left behind in this
race; hence we need innovative solutions to
address most of the SDGs on time and achieve
these ambitious targets.

It is clear that Higher Education plays an
important and vital role in this challenge and
has a big responsibility in driving the change.
Educating  future  society leaders to
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sustainability is a must and has to permeate all
aspects of your future career and personal life.
We want our students to be ambassadors for a
sustainable development.

II. CONCEPT OF SUSTAINABLE DEVELOPMENT

The sustainable development has been
considered to be a milestone of our planet. A
global commitment was made in September,
2015 which was given a formal consent within
a United Nations framework, launch the path
once again towards a new development
program for the planet which is to be
implemented by 2030. The 17 development
goals have been linked to it, which provide
motivated and suggestive references to it. This
is a global concern so everyone is involved in
it.

II1. SOCIETY AND ECONOMY

There has been so many reasons that why
the sustainable development is main challenge
for society and the economy, definitely a that
type of challenge that will have a real impact or
influence on our lives tomorrow and it all
depends on our present decisions. The question
again and again which arouse is that why
sustainable development is of so much
importance to us and all people and business on
earth. It can be answered by introducing the
core concept of sustainable development. In
simple terms the sustainable development
means that we can be sustainable only if we
pay attention or address the important issues
relating to economic, social field and of course
the third is environment. In order to understand
each element, we have to go through the
definition of Brundtland Commission which
says “the development that meet the needs of
present without compromising the ability of
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future generations to meet their own needs”. So
as per the definition we must think about future
impacts too when we or making decisions
about the present.

IV. SUSTAINABLE DEVELOPMENT IS ECONOMIC
DEVELOPMENT

The development related to economic is one
of the relevant concerns because most of the
people they deviate on political beliefs, which
means that if anything not economically sound
will definitely have an effect on business and
by the expansion, jobs and employability too.
As the economic development is about
providing incentive for business and the further
organizations so that they can adhere to the
guidelines of sustainable development, beyond
normal legislative requirements.

V. ON INTERNATIONAL LEVEL THE ROLE OF
HIGHER EDUCATION

When we are talking to achieve the goals at
international level it would not be possible until
and unless a strategy is planned for the same. In
this we have to work together not taking this
thing into the preview that one is a developed
country and has no need to coordinate with the
others but one has to take it as a global issue in
which both the developed and the under
developed has to help each other. In other
words, it is a global concern in which we have
to hold the hands together and wherever one is
good the other must help.

VI. ON NATIONAL LEVEL ROLE OF HIGHER
EDUCATION

When we have to adapt the goals of
sustainable development in national context it
will involve a number of processes in which for
initial recommendations there will be a need to
address the gaps and then one has to work in -
depth to analyses the system and then has to
create  policy reason, identifying  the
combination of different groups and changing
transitional target into national frameworks,
which will be than including the recognition of
interconnectedness of all national ,
transnational , regional and global policy
frameworks with each other.

In today’s era, world is seeking role of
education, specially the higher education, in the
nation’s development and educational progress.
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The role of higher education in country’s
development is unavoidable, and universities
are one of the most highly recognized and
significant resources in human societies. So,
both the developed and developing countries
have to resolve issues and look at macro
strategies at national level. In those countries,
where higher education is taught by using
different and new methods, progress and
development will be swifter.

VII. INTERDISCIPLINARY EDUCATION IN
SUSTAINABLE DEVELOPMENT

It is very clear that SDGs cannot be
developed in isolation as it is an
interdisciplinary course in which touches

several disciplines like education, law,
agriculture, engineering, geography,
architecture, sociology, psychology,

citizenship, history, economics and business. It
has become very important to study the concept
of sustainable development interdisciplinary.
Scientist from many areas are working together
from local to global scales with this thought to
help the society in bringing a change from
sustainable development. This is the concept to
change the things not at local level but globally
with the purpose of society transformation.
This perspective has been increasingly focused
on environmental education, promoting
knowledge and also including the concept of
higher education in it.

VIII. HOw SUSTAINABLE FUTURE DEMANDS CAN
BE MET THROUGH HIGHER EDUCATION

There are few questions arises that how
does the new development agenda which has
been put forth suits to higher education? Is it
possible for more people to go on and to
receive the higher training? Or the other
concept is does higher education have a wider
part to play. The sustainable development
works as a regular because it recognizes that
multifarious, normal and the communal
systems are linked with each other. If one
system will be changed than it may influence
the others. As it is a strong belief that the
higher education system will help in achieving
the other and above all will be helpful in
building a peaceful society. The task of
privileged education goes ahead of the
increasing enrolments and it has to be
understood. So, this means, to get a success, it
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is important that the universities must focus on
the three educational missions—research,
teaching-learning  and community-based
service. It cannot be achieved alone by the
universities. If it is in preview that higher
education is to be a broad medium of
pioneering society, it has to toil with
governments and the other matured agencies to
tackle the main challenges. The three actors
which has been discussed earlier can work
together is firstly by investing the community
money in study and expansion of research and
by making the new partners who will
coordinate with them.

IX. INVESTMENT IN AWARENESS-BASED
KNOWLEDGE AND ACCOUNTABLE RESEARCH

As the changes are being done at a very fast
rate so it is clear that low investment in
government funded university scientific
research cripples and takes lot of years to come
for any new social and economic development.
So, it is primacies to understand that we can
grow only if we concentrate on the research-
based development in the latest technology, as
well as in their broadcasting. All the agencies
whether it is public or private these days rely
on latest technologies to solve all the problems
of the world which are very pressing. So
sustainable development in new scenario means
investment in elevated excellence study-based
research programs and with this the other
continuing systematic investigation or research
to be backed by public funding. The problem
can be tackled in three ways —by targeting the
global problems, increasing funds of research
and above all constructing up skilled research
aptitude. In present scenario a large number of
the countries do not have the methodical
competence to meet the international load
which are required for latest technologies. The
main focus of the government is the green
change that is related to environment which is
of global concern to every nation and country.
So, government of every country is now
planning for emphasizing on the global needs
because it is not a problem of a single country
but has to be dealt globally.

It is not a question of debate that the poor
country cannot invest in research but it is a time
when the countries have to work together by
helping the poor countries also by collaboration

in research or in the fields which are required
so that the common problems can be solved out
and we all be successful in achieving the SDGs.

X. THE COOPERATION MECHANISMS AND
BUILDING NEW PARTNERSHIPS

As the cooperation mechanism has
somehow absent earlier, as the multilateral
development bodies and university invested
their hard work in constructing or building the
strong upper learning system , other than being
treated as split and not coordinated due to
which the higher education leadership remains
missing from the significant development
policies and also due to which global education
policy didn’t came into effect. These are
somehow the missed opportunities were there,
not only related to the growth advanced
education segment, but also for rest of
education segment to benefit from higher
education sector based on the knowledge and
skills. So, for the implementation of agenda
2030 it is important that all the stake holders
must become members of advisory board in the
same.

Another planning to build privileged
education sector is by the regional cooperation.
The national improvement in several of the
areas is likely to benefit from regional
partnership and collaboration as still the agenda
of 2030 is global .As the role of regional
organizations will be critical because regional
network help the governments to understand
the situation that the other countries would
have solved the problem in a similar situation
and how would they have been responded and
guided in the next steps. The few countries
have made a strong peer learning system as it is
in European Higher education area and the
Association of Southeast Asian Nations.

As the members of ASEAN call together a
yearly harmonization meeting with Southeast
Asian Ministers of Education Organization
(SEAMEO) to carry on the shared regional
goals and priorities related to education. So,
these are the few initiatives with which,
ASEAN and SEAMEO are taking steps to
harmonize the regional higher education
systems with an aim to facilitate the mobility of
students, faculty and researchers for better
regional economic integration. The other
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regions of Arab States, Latin America and sub
—Saharan Africa would all benefit from trying
their hand at a similar strategy

CONCLUSION

The goal 4 of sustainable development
goals i.e. higher education has an important
role to play in development challenges. In
higher education system it is holding the
potential to educate excellent teacher, the
unrevealed research and above all connect the
service to the communities. This is not all
regarding offering advanced training and skills.
This is not adequate to plainly be scheduled in
international targets. The only things that really
form an element of sustainable development
agenda, government, multilateral agencies and
universities must work together by targeting
publicly funded research and building
partnerships across different segments.

It is a well-known factor that for the
achievement of Goal 4 we have to walk
together whether it is at regional, national or
international level because the problem is a
global one. We have to see that more and more
MOU’s be signed with the other national and
international universities so that the students
should go for exchange program, for research
and also for the exchange of ideas.
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Abstract—In measuring the performance of
companies, regions and countries, today's
scientists no longer rely on simple methods such as
comparisons by GDP per capita. In research
circles, it has become clear that the level of
competitiveness depends on many interrelated
indicators. What is also significant is that more
and more models contain indicators of sustainable
development given its growing importance.
Providing a solution for basic human needs,
sustainable development is summarizing achieving
equality, social self-determination and cultural
diversity, environmental development and
protection, as well as maintaining ecological
integrity. The aim of the paper is to present the
importance of measuring sustainable
competitiveness, as well as to present some of the
most important models for measuring it. Using the
models presented, it is possible to obtain realistic
information on the level of sustainable
competitiveness in companies, cities and countries.

Keywords - competitiveness, competitiveness
indices, sustainable development, 2030 Agenda

I. INTRODUCTION

In 2015, the United Nations set targets for its
member states to reach by 2030. This set of 17
goals aimed at achieving sustainable
development has been named the 2030 Agenda
[1]. The European Union strongly supports the
above-mentioned strategy and its goals, as it
believes that sustainable development is crucial
for increasing the competitiveness of all
countries in the world. For this reason, the EU
has set itself highly ambitious standards in the
areas of circular economy, energy efficiency, the
use of renewable energy, etc., and thus has
become a leading global force in the fight against
climate change. Also, the European Union's 10-
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year strategic plan, entitled "Europe 2020", a
strategy that integrates smart, sustainable and
inclusive growth, is coming to end soon.

In order for the EU to remain highly
competitive, it is necessary to redefine the targets
for the coming multi-year period and to
determine the relevant indicators by which they
can be monitored. For this reason, measuring the
level of sustainable competitiveness achieved
has become crucial both for company managers
and local, regional and national management
bodies. The paper presents several models for
measuring sustainable competitiveness at the
micro, meso and macro level.

1L SUSTAINABLE DEVELOPMENT

Development and sustainability are two
fundamental elements that created sustainable
development concept itself. Some authors find
the meaning of development as economic
development and the term ‘“underdeveloped
areas” (also called “Third World Countries”),
putting emphasize on areas with the
significantly lower standard of living than
developed areas [2].

There are many definitions of a sustainable
level, but the main concept is generally similar.
There are 3 pillars which represent the core of
sustainable development — the society, the
economy and the environment. Also, the basic
idea is always the same — people, habitats and
economic systems are inter-related.

The World Bank, set a definition of
sustainable development as “a process of
managing a portfolio of assets to preserve and
enhance the opportunities people face” [3]. As a
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conceptual framework sustainable development
is a ,process of changing the world’s
predominant view to one that is more holistic
and balanced” [4]. Sustainable development is
also a process that is applying the integration
principles, as well as it is an end goal that is
identifying and fixing the specific problems of
resource wasting health care, poverty, social
exclusion unemployment, etc.

United Nations General Assembly signed in
2015 the 2030 Agenda for Sustainable
Development [1]. The 2030 Agenda for
Sustainable Development presents one of the
most comprehensive, far reaching and
demanding international agreements formed till
now. The agenda promotes the sustainable
development goals as a unique set of goals,
targets and guidelines, for its member states, for
the next 15 years. The Agenda focus is on the
taking hunger away as well as poverty and
inequality reduction in all their forms. It consists
of 17 goals, 169 targets as well as 230 indicators
[1]. The list of Sustainable Development Goals
is given below [1]:

1) No poverty

2) Zero hunger

3) Good health and well-being

4)  Quality education

5) Gender equality

6) Clean water and sanitation

7) Affordable and clean energy

8) Decent work and economic growth

9)  Industry, innovation and infrastructure
10) Reduced inequalities

11) Sustainable cities and communities

12) Responsible consumption and production
13) Climate action

14) Life below water

15) Life on land

16) Peace, justice and strong institutions
17) Partnerships for the goals

The Agenda is represented through the goals
and targets which explain what has to be
implemented together, taking full account of all
potential  synergy effects as well as
interlinkages. One of most important facts,
essential program’s success of reaching the
goals is its perceived importance. In each
world’s country one ministry or department is
needed to be formed in order to coordinate and
take the certain actions, in the mission of
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reaching 2030 goals. Some of good examples are
Austria, Norway and France. Agenda is
connected to a financing framework of The
Addis Ababa Action Agenda which recognizes
not only the need for innovation and business
development but social protection as well. What
it also supports is the Paris Agreement on
Climate Change, as it promotes and facilities
energy efficiency as well as clean energy [5].

The concept of sustainable development
changes from its beginning, but its fundamental
principles and goals remains the same. Although
many countries are far away from sustainable
development, as well as the gap between
countries  (undeveloped and developed)
countries is huge, there is a great opportunity for
developed one to give know how and know what
which will provide better future for all the nature
and living beings.

III. MEASURING COMPETITIVENESS

In the past, gross domestic product (GDP)
per capita in one region or country was
considered a major benchmark, similar to the
level of productivity in a company. However, it
has become clear that competitiveness cannot be
measured on the basis of a single indicator, and
the success of companies, regions and countries
depends on multiple relationships from a
number of factors. According to the definition of
the European Commission, "an economy is
competitive if its population can enjoy a high
and rising standard of living, as well as a high-
level sustainable employment" [6]. On the
company level competitiveness can be defined
as ,,the firm’s ability to sustainably fulfills its
dual role: fulfilling customer requirements and
earning profits* [7].

Measuring competitiveness has become a
very popular topic today among researchers in
all fields. In the last decade of the last century,
there has been a rapid popularization of the use
and construction of competitiveness
measurement models, year by year they have
become more specialized and contain an
increasing number of indicators [8].



IV. SUSTAINABLE COMPETITIVENESS
COMPOSITE INDICES

As a consequence of the trends brought with
them by the third and fourth industrial
revolutions, the environment in which people
live and work has become uncertain and
complex, leading to a lack of available resources
and shaky ecosystems [9]. Such changes have
driven the development of the need to define and
monitor new indicators that show progress
towards a green economy based on sustainable
development. The World Economic Forum
defines sustainable competitiveness as “the set
of institutions, policies, and factors that make a
nation productive over the longer term while
ensuring social and environmental
sustainability” [10].

These facts led researchers such as [11, 12]
to develop a standardized a set of indicators
relating to the achievement of sustainable
development by companies, cites and countries.
In addition, the sustainable development sub
indicators are integrated into many models that
measure general competitiveness. We can see
these examples from studies such as the Global
Competitiveness Index, Europe 2020 Strategy
Competitiveness Index, Global Innovation
Index...etc. Also, in recent years there has been
a rapid increase in specialized models for
competitiveness measurement at all levels,
aimed at determining sustainable
competitiveness. Indices of this type include
factors such as energy consumption in
households and industry, CO2 emissions, the
use of renewable energy sources for recycling
waste and many others [9]. Below, the paper will
review selected composite indices of sustainable
competitiveness.

A. The Global Sustainable Competitiveness
Index

The Global Sustainable Competitiveness
Index is a model that seeks to integrate different
fields of sustainable development. The model
consists of 5 dimensions, with the same effect on
the final result [13]. These include:

*Natural capital - existing natural environment
and availability of resources;

*Social Capital - freedom, health, life
satisfaction;

*Resource Management - the efficiency and
effectiveness of using available resources;

eIntellectual Capital - the ability to generate
capital and create jobs through innovation in
the global market;

*Governance Efficiency - the effectiveness of
key and government investments, such as
infrastructure, job creation, etc. [13].

The Global Sustainable Competitiveness
Index uses predominantly  quantitative
indicators for its measurements because its
authors consider that qualitative indicators are
susceptible to manipulation by the evaluator.
The model uses 111 data mainly obtained from
the World Bank statistical database [13]. Tab. I
shows the results of the 2017 measurements,
which indicates that countries in northern
Europe, such as Sweden, Norway, Iceland and
Finland, have the highest positions.

TABLE 1. THE GLOBAL SUSTAINABLE
COMPETITIVENESS INDEX (GSCI) [13]
GSCI
Rank Country Score
1 Sweden 60.5
2 Norway 58.2
3 Iceland 57.6
4 Finland 57.4
5 Denmark 57.2
6 Ireland 55.4
7 Switzerland 55.3
8 Austria 54.8
9 Latvia 54.2
10 Estonia 53.7

B. The Global Destination Sustainability Index

The Global Destination Sustainability Index
is a model for measuring the sustainable
competitiveness of destinations worldwide. The
index is based on indicators that determine the
viability of destinations, the performance of
tourism events, conferences and other business
events. The goal of constructing this model is to
contribute to greater sustainability in business
tourism [14]. Its results are significant for city
tourism organizations, destination managers and
event managers because they provide guidance
for future planning, organization, management
and control for MICE (meetings, incentives,
conferences and exhibitions) tourism [14]. In
addition, the results of this index provide insight
into best practices and learn from their examples.
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Tab. II shows the results of The Global
Destination Sustainability Index for 2019
according to which we can see that the city
Gothenburg, located in Sweden, is the first to
stand out. This city stands out, multiple times, at
the top of the ranking list, according to the
aforementioned index, and its main advantages
are the effective solution of climate change
problems, investing in renewable energy sources,
as well as the replacement of vehicles using fossil
fuels. Also, Gothenburg is known for respecting
cultural diversity, tolerance, social sustainability
and high inclusion of all vulnerable groups [14].

TABLE II. THE GLOBAL DESTINATION
SUSTAINABILITY INDEX (GDSI) [14]

GDSI

Rank _
Country City Score
1 Sweden Gothenburg 90%
2 Denmark Copenhagen 88%
3 Switzerland Zurich 85%
4 Scotland Glasgow 78%
5 Denmark Aalborg 76%
6 Sweden Malmo 76%
7 Iceland Reykjavik 76%
8 Australia Sydney 75%
9 Australia Melbourne 74%
10 Sweden Uppsala 74%

C. The Sustainable Cities Index

The Sustainable Cities Index was
constructed with the aim of assessing citizens'
opinions on the sustainability of the urban
environment in which they live [15]. This index
also gives an insight into the various
opportunities which cities offer to their
residents. The model consists of three sub-
indices that in different ways reflect sustainable
development in urban areas and are thus closely
linked to the UN Sustainable Development
Goals. These include: People (social
dimension), Planet (environmental dimension)
and Profit (economic dimension) [15].

According to the 2018 Sustainable Cities
Index, London ranks first in the rankings as the
city with the highest level of sustainability out of
a total of 100 cities analyzed worldwide (Tab.
III). It stands out especially for the People and
Profit sub-indices, while the Planet sub-index
shows slightly weaker results [15].

122

TABLE IIL THE SUSTAINABLE CITIES INDEX (SCI)
[15]
SCI
Rank -
Country City Score
1 Ili?ritg?om London 88
2 Sweden Stockholm 86
3 United Edinburgh 85
Kingdom

4 Singapore Singapore 84
5 Austria Vienna 82
6 Switzerland Zurich 81
7 Germany Munich 80
8 Norway Oslo 80
9 Hong Kong Hong Kong 80
10 Germany Frankfurt 80

D. The Global Green Economy Index

The Global Green Economy Index aims to
measure the sustainable competitiveness of
countries by using different performance data of
the green economy [16]. This model uses a
combination of qualitative and quantitative
indicators, which are divided into four
dimensions. These include: Environment,
Climate Change and Management, Efficiency
and Market and Investment [16].

The index ranks 130 countries worldwide,
and according to 2018 measurements, Sweden,
Switzerland and Iceland are at the top of the list
(Tab. 1V). The results generated by this model
can be a useful tool for environmental,
sustainable development and green economy
strategists.

TABLE 1V. THE GLOBAL GREEN ECONOMY INDEX
(GGEI) [16]
GGEI
Rank
Country Score
1 Sweden 0.7608
2 Switzerland 0.7594
3 Iceland 0.7129
4 Norway 0.7031
5 Finland 0.6997
6 Germany 0.6890
7 Denmark 0.6800
8 Taiwan 0.6669
9 Austria 0.6479
10 France 0.6405

E. Global 100

The index, under the name, Global 100 ranks
companies around the world, according to green



economy indicators, which revenues exceed US
$ 1B according to data from the last fiscal year
[17]. Measurements are made according to 21
different indicators that are specially adjusted
depending on the sector in which the company is
located [17]. These indicators refer to the
domains of human resources management,
procurement, sales and management [17].
Depending on the importance of individual
indicators, they are assigned different weight
values that are also adjusted depending on the

industry sector to which the organization
belongs.

The results of top 100 companies are
separately analyzed and published. In 2019, the
first place went to the Danish company Chr.
Hansen, which operates in the food and
chemical sectors of the industry. This company
has a tradition of 140 years in business, with a
mission to produce natural solutions for its
customers [17]. They produce various
probiotics, enzymes, natural colors, etc.

TABLE V. THE GLOBAL 100 [17]

Rank Global 100

Company Country Industry Score
1 Chr. Hansen Holding A/S Denmark Food or other Chemical Agents 82.99%
2 Kering SA France Apparel and Accessories 81.55%
3 Neste Corporation Finland Petroleum Refineries 80.92%
4 Orsted Denmark Wholesale Power 80.13%
5 GlaxoSmithKline ple United Kingdom Biopharmaceuticals 79.41%
6 Prologis, Inc. United States Real Estate Investment Trusts 79.12%
7 Umicore Belgium Primary Metals Products 79.05%
8 Banco do Brasil S.A. Brazil Banks 78.15%
9 Shinhan Financial Group Co. South Korea Banks 77.75%
10 Taiwan Semiconductor Taiwan Semiconductor Equipment 77.711%

V. DISCUSSION AND CONCLUSION

Competitiveness models, at all levels, have
become a very popular tool for getting fast and
aggregated results that are used in many
professions today. Given that, there has been an
increase in the number of authors dealing with
this topic, their specialization has soon been
resorted to, so sustainable competitiveness is
now recognized as a special way of maintaining
competitiveness. In recent years, the importance
of sustainable development has been increasing,
so measuring the attained level of the set goals
in this domain is very important. Particular
emphasis is placed on the importance of
monitoring the Sustainable Development Goals
set by the UN under the 2030 Agenda.

The paper gives an overview of 5 different
models that deal with determining the degree of
sustainable competitiveness of companies, cities

and countries. By analyzing the composite
indices shown, we can conclude that the
Scandinavian and northern European countries
are at the top of the list, which is to be expected
given their investment in environmental
protection, the solutions of problems caused by
carbon dioxide emissions, and the general
achievement of citizens' satisfaction through
sustainable development.
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Abstract - The objective of this paper is to
elaborate the latest trends in the innovation
management. First, we explain why current
measurements of the employee productivity based
on the "pay me for what I can affect" principle
are mostly wrong and argue that such
inappropriate measurements tend to inhibit the
motivation for the innovation creation. Second,
we try to give a new insight on the employee
motivation in the context of differences between
the employee motivations in rich-developed vs.
poor-undeveloped countries. While higher
standard of living enables the employees in rich
countries to choose the job/position based on
multiple criteria, the employees in poor countries
rarely have the option to choose, i.e. the key
motivator for them is monthly net salary. One
must understand this crucial difference in order
to create appropriate environment for the
innovation creation. Third, we elaborate on the
organizational attention and point out the fact
that managers usually do not get the relevant
information from the employees due to the
asymmetry between employees and management.
Finally, we explain why and how incomplete
contracts negatively affect the innovation creation
and propose the measures to fix this issue.

Keywords - innovation policy,
performance, motivation.

employee

1. INTRODUCTION

Latest trends in the innovation management
and improvements of the innovation policy tend
to emphasize the behavioral approach to
economics. This paper will elaborate on four
innovation related hot topics: (1) measurement
of individual employee contribution i.e.
productivity, (2) better understanding of the
employee motivation, (3) attention and foresight
in organizations, and (4) the implications of the
incomplete contracts to the creation of
innovations within a modern company.

ISBN: 978-86-80616-05-6

II.  MEASUREMENT OF EMPLOYEE
PRODUCTIVITY

A. Inappropriate Indicatos for the employee
performance measurement

Defficiency of the existing system for the
measurement of the productivity is in the fact
that it is focused on the quantity and ignores the
quality in terms of the problem complexity and
the quality of the produced solutions.

Let us illustrate the issue using the example
of the IT company where customer support
department deals with customer complains on
the existing functionalities. Support staf deals
with issue solving, i.e. bug fixing, while
managers tend to count the number of solved
issues i.e. bug fixes. The problem with this
approach is that manger is more focused on the
number of issues — where hard and easy issues
are mixed together. Consequently, employee
productivity is measured by the number of
issues, mostly ignoring the issue complexity.

Another example  would be the new
functionality ~development, where business
analysts create documents such as functional
specifications and test plans and managers count
the number of created documents. The problem
is the same as above, i.e. long and complex
documents are mixed with short and easy to
meke documents.

The cause of the problem is the fact that
managers do not have a reliable basis for the
measurement of the employee productivity.
Managers tend to measure the items that are
available. From the employee perspective, the
number (of solved issues, created documents)
used by mangers to measure the employee
productivity is a wrong/ insufficient because it
adds apples to oranges. From one side,
managers do understand that not all tasks have
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same level of complexity. From the other side,
practice has shown that, in the absence of
additional more reliable items, managers do use
the number that is known to be deficient and
inapropriate. The key benefit is that this usage
of inapropriate indicators enables managers to
promptly measure the employee productivity
and the key issue is that the result is wrong.

B.  Consequences of employee performance
measurement based on wrong indicators

Measurement based on
indicators has two key cosequences.

inapropirate

First negative consequence is that curent
practice of employee productivity measurement
brings benefits to employees that work on
relatively easy tasks, because more easy fixes
means higher performance and higher salary —
comapre dot counterparties that work on more
complex tasks, with less fixes for complex
issues, leading to lower performance and lower
salary.

Second negative consequence of current
practice provide an incentive to employees to
lower the quality of their work aiming to
increase the salary. Let us use the example of IT
development ie. software/application
development. From one sice, if a developer
recives more details task  (functional
specification) from his coleague (business
analyst) he will be in the position to work
(create a new code) faster i.e. more productive.
From the other side, business analyst knows that
his performance is measured by the number i.e.
not by the quality of functional specifications he
creates, thus he will have an incentive to create
(write) short documents with less details.
Unforutunate developers do not have the
position to affect the process, i.e. they will
receive less detailed tasks (functional
specificatons) and spend much more time
looking for the additional explanations on what
the requirements are — due to tasks not beeing
well documented with sufficient details and
examples. The performance measurement
system wrongly motivates the business anslysts
to create inappropriate (short) specifications.
Wrong motivation has dangerous negative
consequences and it is better to avoid such
motivation.

C. Implications of employee performance
measurement based on wrong indicators

Measurement based on inapropirate
indicators has negative implications on the
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innovation creation . From one side, the basis
for the inovation is fair system of compensation
where employees trust that their efort in the
form of innovation will be rewarded by the
company management. The higher that trust is,
the more they are motivated to create
inovations. From the other side, if current
system of employee productivity is corrupted,
even if this is not a delibarate management
action, but simply the consequence of available
indicators, the employees will not have
appropriate motivation and this will definitely
have the negative impact on the innovation
creation.

Bengt Holmstrom (Nobel prize in
economics 2016) has analyzed incentive
payments, i.e. money rewards (bonuses) paid by
the company to employees based on employee
performance (incentive pay). Holstorm has
identified two key obstacels, one being the
imperfect measurements. "If a performance
measurement is noisy, it is worthless", i.e. no
measurement is better than wrong measurement
[2]. This finding backs up the idea that
employee performance measurement based on
wrong indicator may bring more problems than
benefits. Solution proposed by Holmstrom [2] is
to use alternative indicators "someting that
employee is not able to affect, rather than
something that he is able to affect". The key
contribution of this theory is following finding —
even if task is perfectly measurable, and even if
we can crate perfect incentives (corelate
performances and salaries), the best solution in
some situations may be to avodi the incentives
i.e. bonuses. The breakthrough novelty [2] is
that "system of pay me for what I can affect —
may be very dangerous and harmful due to the
fact that — it is esy to produce results, but those
are the wrong results!"

In the context of our example, business
analyst may affect the way i.e. quality of
specifications he creates, making it harmful to
measure his perfromance based on the number
of created specifications, because he has a
motivation to increase his performance by
lowering the quality, i.e, he is motivated to
create less detailed documents — he can easily
increase his performance, but this is the wrong
method to measure pefromance.



III. UNDERSTANDING THE EMPLOYEE
MOTIVATON

A. High income vs. low income countries

When it comes to employee motivation,
most of HR theories are created in the
developed countries and reflect the current
situation in those areas. From the other side,
employees in todays globalized wordl, mostly
work in the multinational companies, where
very different employees are mixed, i.e. work
together. The motivation of an average
employee in the West Europe or North America
is very much different compared to the
motivation of employees working in much less
developed countries, with much less salaries,
both in nominal and in relative terms.

Let us look at the average emplyee working
in the developed country for an montly net
salary of 4,500 EUR. One third of his salary
(1,500) will cover the rent/mortgate, other third
(1,500) the expenses for food and transport,
while last third (1,500) will be avaialble for
savings or consumption. Such an employee has
higher earning compared to costs and some
space for savings. This situation creates his
motivation. Such an employee may choose — to
work on a less desired company/position for
higher salary or in an more desired
company/position for a lower salary. Key
prerequisite is that his monthly income covers
expenses, thus he has an option to have a
preference. The difference between less stresful
job and more stresful job would be 500 EUR, so
he could give up 500 EUR out of 1,500 EUR,
lading to his savings decrase from 1,500 EUR to
1,000 EUR on montly basis.

From the other side, an average employee in
the undeveloped i.e. poor country would
tipically work for 1,000 EUR while his costs are
1,200 EUR, meaning that his monthly income
hardly covers monthly expenses. In such
position, an average employee does not have
any savings and is highly sensitive to small
increases of his income. Such an employee is
not in the position to chose between less and
more stresfull job. Once he is given a chance to
earn 500 EUR more per month, he will
immediately jump to that position, regardless of
the level of stress on this position. 500 EUR in a
poor country makes a huge difference, while in
a developed country this amount is not so
importans as it is in the poor country.

Consequently, the employee motivation is
very much different among the employees
within a multinaitonal company. Unfortunatelly,
the human resouces theory does not recognize
this fact properly. In fact, it tends to have same
criteria for the motivation for all employees
regardless of the obvious fact that those
employees belong to two very distinctive
categories. Solution to this issue is that
multinational companies need to accept the facts
that not all countriea are the same, and not all
people are driven by same motivation factors.

Most of employees working in low income
countries have only one motivator, and that is
monthly net salary. Kanye West [4], one of the
100 most influential people in the world, argues
that "Whether you broke or rich you gotta get
this, Havin' money's not everything, not havin' it
is".

Further, Kiyosaki [5] stipulates "The more
you have, the more you spend — so money does
not make you happy — the assets make you
happy". Finally, Kronenberger [3] argues that
"if you have money, you cannot honestly say
that money is not everything".

B.  The health insurance example

Let us look at the example from the
undeveloped country that illustrates the above
thesis. At this moment, most of IT companies
located in Serbia try to attract employees
(developers).  This  competition  among
companies has led to the fact that most IT
companies offer a compensation package, where
almost all elements are identical, except the
monthly net income. The observed fact that
compensation packages tend to be almost
identical may be explained with the reference to
similar two examples, one related to trade
management and other related to health
insurance management.

The example of trade management looks at
food suppliers, i.e. super markets. From one
side, each single super market chain in Serbia
(Tempo, Roda, DIS) has its own individual
pricing policy and promotion policy — some
products are relatively more expensive while
some other are relatively less expensive. From
the other side, food supply chains have almost
identical average prices, i.e. price differences
tend to be relatively small. Similarly, all
elements of the compensation package (health
insurance) on the IT market tend to be identical.
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The example of health insurance shows the
consequences of price wars of health insurance
providers (insurance companies) on the Serbian
market. From one side, insurance companies
offer different insurance packages for the
employees working in the Serbian IT sector.
From the other side, each insurance company
need to modify the premium (price) of its
services for the following year, based on results
in the current year. Having in mind that all
health insurance providers use the same pricing
model, (with same input parameters, such as
costs per employee in the previous year), on the
long run, IT company will not make any
difference between various providers of the
health insurance. Similarly to mobile telephony
providers, the difference tends to be minimal,
and relatively insignificant.

The conclusion of the analysis of
compensation packages for IT employees in
Serbia is that companies offer different
packages of benefits, where total value of
benefits tend to be almost identical for almost
all companies, due to the fact that IT companies
mirror its competitors, leading to price
modifications, leading to price equality.
Standard economic theory suggests that, given
that all other factors are equal, two alternatives
should be compared based on differential
costs/expenses. In the context of our example,
this means that one need to exclude all equal
expenses (same in both alternatives), and
compare only differential expenses. Having in
mind that additional benefits that IT companies
offer to employees tend to be equal, the only
differential expense is that employees should
compare IT companies should be salary, i.e.
salary per working hours.

IV. ATTENTION AND FORESIGHT IN
ORGANIZATIONS

A. Attention Research

From one side, the attention researches deal
with issues that draw ones attention, i.e. what
people notice vs. what they filter out in terms of
noticing i.e. seeing and hearing. Which section
of the page we notice first — top right corner or
some other section. From the other side,
understanding  of  attention may  help
management to improve its company’s
innovative capacity.

Further, the organizational attention deals
with the flows of information within the
company. The focus is on one key question — do
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managers get the relevant information. The
most common answer to this question is no, and
key reason for this appears to be the asymmetry
in expectations. The perspectives are strongly
biased meaning that huge discrepancy exists
between the managerial expectations on what
they want to hear as a feedback from the
employees vs. what employees want to share
with the management.

Finally, managers need to address the issue
of the organizational attention in terms of
choosing one of two alternatives — focus on the
present vs focus on the future. The focus on the
future would assume significant costs of
estimating the future in terms of the trends
analysis. The focus on the present would
assume that company observes what happens on
the market and simply reacts on the identified
market trends.

B.  Implications of the Organizational
Attention

The emerging concepts of the organizational
attention and managerial attention have not been
comprehensively defined. Schoemaker [6]
elaborates on key implications of the
organizational attention and stipulates several
key segments of interest: “methods and
techniques to assess organizational attention, the
use of knowledge management system in order
to focus/deepen the organizational attention, the
relationship between attention and learning,
scenario planning combined with scanning
dashboards, and leaders awareness of biases and
random noise in decision making*.

e First, sophisticated IT enables the non-
intrusive analysis to measure effects of
managerial decision in a form of email
message or web announcement. The
software may combine the artificial
intelligence with the text analytic
approaches to analyze employee emails
in order to search for and understand the
employee’s reaction to top management
actions. The issue of privacy is nicely
managed by masking the email authors
i.e. names of employees, similar to
masking the company names in customer
databases. The analysis does not need to
have details on individual level which
effective enables the legal backdoor for
the company to practically spy on
employees. This trend is immanent and
this claim is based on the fact that similar
approaches are already used to assess



consumer preferences and experiences in
the travel industry.

Second, each company — similar to an
individual, builds up its knowledge on
the top of the existing knowledge.
Consequently, in order to modify
existing company knowledge one needs
to grab and redirect the company
attention.  Existing  knowledge is
managed by Knowledge Management
Systems (KMYS). Knowledge
Management Information System
facilitates the creation of new knowledge
and appropriate integration of new
knowledge into the business process [1].
Key issue is that company knowledge is
diffused to various entities within the
large company. In addition, the poor
communication puts a complexity on the
task of focusing and directing that
knowledge. Key management task in this
respect is to focus the employees
attention to most important tasks such as
quality and customers.

Third, managers should control the
relationship between attention and
learning. The standard SWOT

analysis should be used to assess past
misses and successes in order to improve
the organizations future attention.
According to Schoemaker: “Although
past weaknesses are imperfect predictors
of future problems, if the underlying
causes are systemic, there will be a
positive correlation“[6]. In order to avoid
so called blind spots, top management
should initiate incentives for employees
to engage in areas that are not in the
focus of the present concerns.

Fourth, managers should make sure that
signals from the external environment
are identified and properly differentiated
from the so called noise. In order to
properly understand the week signals i.e.
to put them into the appropriate context.
Appropriate management techniques
include development of possible
scenarios and expected outcomes and the
analysis of those scenarios

Fifth, managers should have an
objective to create more space for the
kind of tasks that humans do better than

machines, such as pattern recognition
and understanding deep human emotions

V. INCOMPLETE CONTRACTS THEORY AND
THE INNOVATIONS

A.  Issues caused by incomplete contracts

The Hart & Moore (1998) argue that
innovation is related to intellectual property
rights and the agreement on intellectual property
is basically a legal agreement between the
innovator and the financier. The key problem in
the agreement is that conditions tend to change
over a time, which will by definition lead to one
side not being satisfied. In order to prevent the
breach of cooperation and foster the innovation
creation, state must create innovation friendly
environment where contracts are negotiated on
regular basis, to compensate for the constant
changes in other factors that dynamically
change in modern world.

The key issue with current labor contracts is
that all benefits from innovation are owned by
company, leaving employees with little if any
motivation to create innovations.

B.  Solutions to identified issues

The solution would be a change in the legal
treatment of the innovation, aiming to distribute
benefits form the innovation to innovators, i.e.
not only to companies. In order to practically
achieve this new distribution, one must keep
negotiating and renegotiating the terms of
cooperation.

VI. CONCLUSION

We have elaborated on the new approach to
innovation policy and that new approach
consists of four interrelated topics. Each of
elaborated topics represents a policy on its own
and affects modern companies, and the potential
for the innovation creation.

First policy is related to measurements of
the employee productivity. The key problem
with the measurement of employee performance
is the fact that it is based on the inappropriate
"pay me for what I can affect" principle which
may lead to imperfect distribution and decrease
the motivation for the innovation creation.

Second, we have explained how employee
motivation depends on the country where
employee works and pointed out fundamental
differences between the employee motivations
in  rich-developed vs. poor-undeveloped
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countries. The consequence of this approach is
the finding that most of employees in poor
countries recognize a salary as primary
motivator. The employers must understand this
motivation in they want to create appropriate
environment for the innovation creation.

Third, we have explained the notion of
organizational attention and noted the key
problem — that managers do not always get the
relevant information from the employees.
Identified issue is caused by the asymmetry of
interests between employees and management.

Finally, we have explained the notion of
incomplete contracts and the reasons why
employers need to modify current labor
contracts in order to increase the motivation of
employees to create innovations.
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Abstract—The  OIC  countries encountered
problems concerning reduction of poverty, filling
gaps between income inequalities and achieving
economic development. Thus, the main question
to ask was: “What can be the solution?”
Furthermore, entrepreneurship and economic
growth had an increasing pattern. Hence, many
scholars have highlighted the importance of
economies’ entrepreneurial activities and the
impact of entrepreneurship and economic growth
on poverty, income inequality and economic
development. Meanwhile, studies that are
quantitatively analyzing the interrelationship
between entrepreneurship and their impact on
economic performance are very limited.
Therefore, the aim of this study is to fill the gap in
entrepreneurship literature and to study the
causal relationships between the
entrepreneurship, income inequality, poverty,
employment and economic growth in the panel of
22 OIC countries during 2012-2017. The results
suggested that entrepreneurship plays a vital role
on poverty, income inequality, employment and
economic growth in the OIC countries.

Keywords - economic growth, entrepreneurial
behavior, poverty, income inequality, employment

1. INTRODUCTION

Over the past three decades, the role of
entrepreneurship in economic growth has been
one of the major research topics [1-3]. In an
effort to adapt to the importance of
entrepreneurship, governments around the
world have adopted various policies to enhance
competitiveness, focusing on factors such as
appropriate tax regimes, subsidies, growth and
investment, innovation, or simple business
rules. Small and medium businesses [4].

Entrepreneurship is believed to be an
important mechanism of economic growth and
development [5]. Their role is to promote

ISBN: 978-86-80616-05-6

prosperity by creating new jobs [6], reducing
unemployment [7], and increase economic
development and growth of a region [8]. They
also increase productivity by  bringing
innovation and speed up structural changes by
forcing existing business to reform and
increasing competition. However, even the
previous literature examining the relation
between income distribution and innovation has
neglected economic agents who implement
innovation: entrepreneurs. It is puzzling that
existing studies have not provided much room
for entrepreneurs who can mediate between
income inequality and economic growth. To the
best of our knowledge, only a few studies have
examined the relationship between income
distribution and economic growth by
considering the role of entrepreneurship [9, 10].

In the existing literature on
entrepreneurship, much research has not been
done the direct relationship between
entrepreneurship and economic performance.
Thus, the main purpose of this paper is to
examine the relationship between
entrepreneurship and  economic  growth.
Contrary to previous studies, with a
comprehensive insight into examining all
aspects of economic performance using
available data for the 22 OIC countries, the
potential impacts of the entrepreneurship on the
economic growth, poverty, income inequality
and employment of selected OIC member
countries are examined. Regarding the main
purpose of the research, as well as the
importance of government policies in
developing entrepreneurial activities and
creating an appropriate business environment,
the main question to be taken into consideration
is as follows:
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1. How does the entrepreneurship affect the
promotion of economic performances?

2. What is the contribution of entrepreneurship
to the economic development through
employment generation, GDP growth,
poverty alleviation and income inequality?

The results of this study can be helpful in
policymaking  governments to  stimulate
entrepreneurial  activities and  economic
performances. Moreover, entrepreneurs can be
more effective in choosing their business and
developing it, knowing the competitive
advantages of countries.

The structure of the present paper organized
as follows: In the second part, the theoretical
foundations of the research presented in which
the concept of the competitiveness of countries
and the impact of the components of
competitiveness on entreprencurial activity
explained; in the third section, the methodology
of research and data is presented. Section three,
provides a detailed explanation of the method
and data collection. In the fourth section,
empirical analysis is performed and in Section
5 the conclusions of the research are stated.

II. LITERATURE AND RESEARCH
HYPOTHESES

The  literatures  about  impact  of
entrepreneurship on poverty and income
inequality are small. In ref. [11] it is mentioned
that the conventional wisdom has been to
associate  entrepreneurship ~ with  higher
inequality because of the risk embodied in it. By
using the inequality decomposition techniques,
he has given the conclusion of his study about
entrepreneurship and income inequality in
Southern Ethiopia that a uniform increase in
entrepreneurial income reduces per capita
household income inequality but increasing the
number of entrepreneurs does not affect income
inequality. Moreover, using supporting policy to
encourage entrepreneurship, to reducing
inequality could be success in the society that
low income, low wealth and relatively
uneducated [11]. This is supported by [12-14]
that entrepreneurship leads to  wealth
concentration due to the higher saving rate of
entrepreneurs [12].

On the other hand, [15] and [16] argued that
inequality could encourage entrepreneurship in
developing countries. However, the direction of
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relationship between inequality and
entrepreneurship is depending on moderating
factors [13]. In line with the study [17] that the
financial constraint plays a key to determine the
business start-up and the richer household are
easier to start a business. Ref. [18] emphasize
the increasing number of entrepreneurship
among the poor by the explanation of characters
of the poor with have few skills and little capital
which is difficult for the poor to find a job as an
employee but easier to be an entrepreneur. This
is supported by the work of [19], that a
country’s higher development level can
encourage and strengthen entreprencurial
activity. In the work of [20] by using the
Kuznets curve to evaluate the impact of various
income sources on inequality which is found
that one of the factor that effect to declining
section of the Kuznets curve is related to the
declining share of entrepreneurial income.

Consequently, we can formulate the

following hypothesis:

Hypothesis 1: the higher the level of
entrepreneurial behavior in a country, the higher
the level of economic development

Hypothesis 2: the higher level of the
entrepreneurial behavior in a country, the lower
the size of income inequality

Hypothesis 3: the higher level of the
entrepreneurial behavior in a country, the lower
the size of poverty

Hypothesis 4: the higher the level of the
entrepreneurial behavior, the larger the size of
the employed population.

III. METHODOLOGY

List of selected OIC countries are shown in
Tab. 1.

TABLE L LIST OF SELECTED OIC COUNTRIES
Bangladesh Pakistan Jordan
Benin Senegal Morocco
Cameroon Sierra Leone Tunisia
Chad Uganda Bahrain
Gambia Albania Qatar
Mali Egypt United  Arab
Mauritania Indonesia Emirates
Mozambique Iran

To  evaluate the  relationship  of
entrepreneurship on Economic growth, the
researchers regressed the following equation:



GDFE, = oy + a, log(TEA,) + ¢, +u,, . (1)

GDE,, : Gross Dpmestic Product per capita

TEA, : The percentage of 18-64 population

who are either a nascent entrepreneur or owner-
manager of a new business
¢, : The idiosyncratic error with mean 0

u, . The

it
characteristics of an individual, which is the
effect the researchers specifically want to
control in the panel data model.
To  evaluate the  relationship  of
entrepreneurship  on  employment,  the
researchers regressed the following equation:

unobserved time constant

LE, =a,+olog(TEA4,)+c, +u, . (2)

LF, : Total labor force
TEA, : The percentage of 18-64 population

who are either a nascent entrepreneur or owner-
manager of a new business
¢, : The idiosyncratic error with mean 0

u, . The

u constant

unobserved time
characteristics of an individual, which is the
effect the researchers specifically want to

control in the panel data model.

To  evaluate the  relationship  of
entrepreneurship on poverty, the researchers
regressed the following equation:

HCR, = o, + oy log(TEA,)) +¢, +u, . (3)

HCR, : Headcount Ratio
TEA, : The percentage of 18-64 population

who are either a nascent entrepreneur or owner-
manager of a new business
¢, : The idiosyncratic error with mean 0

u, : The

it
characteristics of an individual, which is the
effect the researchers specifically want to
control in the panel data model.

unobserved time constant

To  evaluate the  relationship  of
entrepreneurship on income inequality, the
researchers regressed the following equation:

GIN,, =a, +a 1og(TEA,) + ¢, +u, . (4)

GIN,, : Gini Coefficient Ratio

TEA, : The percentage of 18-64 population

who are either a nascent entrepreneur or owner-
manager of a new business
¢, : The idiosyncratic error with mean 0

u, : The

it

unobserved time constant
characteristics of an individual, which is the
effect the researchers specifically want to

control in the panel data model.

IV. RESULTS

Tab. 2 displays the results of the test of
hypotheses 1, 2, 3, 4, that is, the independent
effect of entrepreneurship on overall economic
performance, that is, the effect of
entrepreneurial ~ activity on  economic
performances of GDP growth, Employment,
poverty and incom inequality.

The regression results showed that the
entrepreneurship was a significant determinant
of the poverty at 1% level of significance.

TABLE II. ESTIMATION RESULTS FOR OIC COUNTRIES
Variables Coef. z
Regression 1
Intercept 0.3013 2.47
GDP growth
(annual %) 0.4067 323
R? 86%
Regression 2
Intercept 0.02576 3.22
Employers, total
(% of total 0.1145 447
employment)
R? 83%
Regression 3
Intercept 0.11364 2.87
Poverty
(headcount ratio) 0.21328 5.45
R? 78%

Regression 4

Intercept 0.0024 3.26
Income inequality

(Gini coefficient) 0.0276 435
R’ 85%
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The value for R-squared was 0.78, which
meant that 78% of the changes in the headcount
ratio could be explained by the changes in the
entrepreneurial activities. This was a clear
indication that the TEA was a significant
determinant of poverty. It also showed that the
said variable was negatively related to poverty.

In addition, The regression results showed
that entrepreneurship was a significant
determinant of the income inequality at 1%
level of significance. The value for R-squared
was 0.85, which meant that 85% of the changes
in the gini coefficient could be explained by the
changes in the entrepreneurial activites in OIC
countries. This was a clear indication that the
TEA was a significant determinant of income
inequality. It also showed that the said variable
was negatively related to income inequality.

Furthermore, The regression results showed
that the Micro, Small and Medium Enterprises
was significant determinant of the economic
growth at 1% level of significance. The value
for R-squared was 0.86, which meant that 86%
of the changes in the economic growth could be
explained by the changes in the Micro, Small
and Medium Enterprises. This was a clear
indication that the Micro, Small and Medium
Enterprises were significant determinants of the

economic growth. The results from the
regression analysis showed that there was a
negative relationships between

entrepreneurship, and poverty and income
inequality. It entailed that a percent (1%)
increase of TEA accounted to poverty could
lead to a decrease of 0.21328 and a decrease of
0.0276 to income inequality. Whereas, the
analysis revealed that there was a positive
relationship between the entrepreneurship and
the economic growth and employment. It meant
that a percent (1%) increase of TEA accounted
to economic growth could lead to an increase of
0.4067. Moreover, there was a positive
relationship between the entrepreneurship and
create employemt. Hence, a percent (1%)
increase of TEA accounted to the increase in
employment of 0.1145. The researchers take
these results as evidence that entrepreneurship
plays a vital role on poverty, income inequality,
economic growth and emloyment in OIC
countries.
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V. CONCLUSION

Limited research studies the impact of
entrepreneurial  activities on  economic
performance. This study responds to this issue
by examining how entrepreneurship affects
economic performance. In this regard, the
relationship between entrepreneurial activities
and economic performances such as poverty
reduction, income inequality, employment and
economic growth for 22 selected OIC countries
from 2012 to 2017. As an empirical matter, the
significant support was found for the notion
that the firm establishment causes poverty and
income inequality decrease, but economic
growth and employment increase.
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Abstract—Problems of motivation and training of
its members is increasingly hard logistical and
economic task for armed forces and security
services in general, so in the last two decades
solving of problems of selection of innovative but
cheap training of soldiers became crucial.
Strategists of defense and security systems are
creating efficient methods for motivation,
attraction, selection and training of the personnel.
One of the most innovative HR techniques is
gamification. Officers are becoming managers
who are using experiences and procedures of the
gaming industry to transform the mass of their
recruits into a military or security collective that
can answer to difficult challenges posed by
imaginary or real opponent. By using
gamification, mechanisms of games are used for
representative presentation of a projected goal as
attractive and easy-to-win rewards that will
motivate a person to act as it is expected. Games
and its narratives are one of the most efficient
methods of teaching and it can be applied
regardless of age or goal of the teaching.
Gamification is also an efficient tool for
overcoming psychological and mental barriers
that occur in stressful training of soldiers and
security agents.

Keywords -
security systems

gamification, game, military,

I. INTRODUCTION

En générale, gamification is application of
game principles in various aspects of life which,
en générale, are not related to game, nor to its
being in phenomenon or noumenon sense. Basic
characteristic of applied gamification of
anything is its effort to implement attributes of

ontological being of game in situations and at
times when such application even seems
nonsensical. It is increasingly present in fields
such as economics, marketing, arts, sports,
politics, but also in some traditionally closed
systems such as army. Gamification can be also
defined as use of gaming techniques in non-
gaming environments. The basic goal is to
stimulate persons to participate in the desired
activity and to reach achievement the creators of
gamification in each case envisioned. In the
beginning it was used in relatively less
significant aspects, such as realization of prize
contests, surveys, event organization, charities,
product testing, educational work with children,
attracting voters to participate in elections and
various other needs, but later the application of
gamification spread to services crucial for
functioning of the state and the society.

In this paper we will point to another aspect
of gamification, and it is a kind of misuse of
games, particularly video games in non-gaming
purposes, which are sometimes useful, but often
are destructive. This paper will focus on
gamification as production and use of games and
video games for non-gaming purposes and that
are, by default, opposed to the being of game.
We remind that game, and video game, does not
have another purpose or goal other than game
itself, meaning that game should not serve
anyone or anything'. Game shall not be expected
to provide any other goal other than mere
playing®. Nonetheless, as we will stress in this
paper, gamification as usage of video games and

! Igra nema nikakvu ,svrhu®, ona ne sluzi ni¢emu. Ona je
beskorisna i ne koristi ni¢emu — ona se ne odnosi unapred na
konacni cilj, na bilo koji kona¢ni cilj ljudskog zivota koji se trazi
ili u koga se veruje. Pravi igra¢ se igra samo da bi se igrao. Igra
stoji za sebe i u sebi, ona je ,jizuzetak” vise nego u jednom

ISBN: 978-86-80616-05-6

smislu“. Fink, Eugen, Osnovni fenomeni ljudskog postojanja,
Nolit, Beograd, 1984, strana, 295
2 Filipovi¢, A. (2016) Paradigma kulturoloskog pozicioniranja
video igre, doctoral dissertation, Fakultet dramskih umetnosti,
Univerzitet umetnosti u Beogradu
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its principles is getting traction®. Everything can
become a game and a game can be created for
anything. Hundreds of video games are already
created and used for easier approach to problem
solving in the most difficult aspects of human
activity and organization, like army, police and
secret security services.

In order to be applied successfully,
gamification has to meet certain preconditions.
First of all, clear rules have to be defined, which
allows the game to be just, interesting and
transparent. It is also important to adapt the
attributes of the game to the goal for which it
was created, as well as to specific attributes of
the participants. Then the competitive spirit has
to be stimulated, even if it is the game where a
person competes with himself. All participants
must have clear benefits from playing and a
system of promotion or levelling has to be
created. Challenges, rewards and promotions are
basic elements of attractiveness of the game. It
is of particular importance that players can
exchange achieved in-game rewards for real
rewards in reality*.

The term gamification was first used by Nick
Pelling® in 2002. In his software tools he used
gaming scripts and achieved the effect of
computer games in fields far away from the
game®. Nonetheless, until recently gamification
was almost never used professionally. Many
companies used gaming mechanisms for solving
business problems, but without understaning of
the volume and importance of that idea.

For this paper we choosed three aspects of
gamification usage and video games
development by armies and security services of
many countries, mostly developed Western
countries. These are:

e Use of video games and its principles in
recruitment of new soldiers and officers,

e Use of video games in practical training of
soldiers and security agency officers,

e Use of video games in psychological
preparation for expected stress and
densensitization of soldiers and security
officers for stressful situations such as
killing of enemy combatant

II.  GAMIFICATION AS A RECRUITMENT
TECHNIQUE FOR ARMY SERVICE

After great shuffling’ of global relations, in
early 1990s the United States of America
remained world’s only superpower. The level of
economy, education and quality of life of people
reached its peak. The US Army remained
unchallenged in its supremacy. Nonetheless, the
processes generated in the American society led
to unrecorded levels of general alienation,
particularly among young people in large urban
areas, and that brought problems to the most
important institution of the American society —
the armed forces. Increase of welfare, freedom
and individual happiness only touched the US
Army. Problems occurred in perception and
image of that profession. After poor experiences
of the Vietnam War and much better offers
outside the armed forces caused the best recruits
to stop being interested for military service. In
addition to all other problems, the recruit pool
for the world’s strongest army was shrunk to less
desirable candidates for recruitment, in sense of
education and capabilities. These were all good
and loyal citizens of the USA, but the level of
their general knowledge and usefullness for
military service did not allow them to be trained
for usage of modern weapons, technology and
vehicles. In an effort to create a new image, the
US Army began a campaing in late 1990s called
,»Be All You Can Be*“. As a part of the campaign
an interesting program video game was
launched, and it was one of the first efforts to use
video game technology as a gamification
process for recruitment. Several years later, the
US Army released the video game ,,America’s
Army 8 “, which the potential recruits could
download and test their skills and capabilities in

3 Gartner Group (https://www.gartner.com/en) predicts that by
2015 it will be used by 70% of the world's largest companies,
providing with its help 50% of innovation. Moreover, M2
Research (http://www.m2research.com) expects that by the end
of the decade, US companies alone will spend about three billion
dollars a year on gamification technologies and services.

4 Radovanovi¢, T. (2019) Sve moze postati igra, Studentski
dnevni list,  https://www.studnel.com/it/item/1948-sve-moze-
postati-igra, retrieved 10.11.2019

5 Nick Pelling (Nicholas John Pelling) is a British-born
computer programmer and investigative writer best known as the
creator of the 1984 game Frak!
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¢ BenoBesx H. (2015) Tletimugurayus: xax nogvicumo
ycnewHocms  cepvé3no20  busneca npu  NOMOWU  U2pbl,
DJeKTpOHHbIE JTaHHBIC,
http://internetno.net/category/analitika/gamification_about/
retrieved 19.11.2019

7 Nestanak SSSR, ujedinjenje Nemacke, raspad Var§avskog
vojnog saveza. ...

8 America's Army is a series of first-person shooter video games
developed and published by the U.S. Army, intended to inform,
educate, and recruit prospective soldiers. Launched in 2002, the
game was branded as a strategic communication device designed
to allow Americans to virtually explore the Army at their own
pace and allowed them to determine if becoming a soldier fits


https://www.gartner.com/en
https://www.studnel.com/it/item/1948-sve-moze-postati-igra
https://www.studnel.com/it/item/1948-sve-moze-postati-igra

multiplayer environment. All the participants
completed a survey and by doing that became a
part of a community called ,,Online Army*. The
best players received ,badges of honor* and
were stimulated to join the army.

Retired colonel Casey Vardinsky, former
chief economist of the US Army and professor
at United States Military Academy at West
Point, who was instrumental in creation of
America’s Army lated explained why the
gamification method was selected and why the
video game was created: ,,The army is such an
institution that it has to use the best available
techniques, methods and technologies in order to
achieve its goals. We were visionary in
recognizing capabilities of video games and
began to use video game technologies in order
to provide virtual soldier experience to potential
candidates that would help the potential soldier
to have fun, become informed and in the end
become engaged. Nobody expected that the
game will grow to this proportions.® The latest
version of the game was published in 201310,
The game remains very influential to this day.
According to website
https://worldbeyondwar.org, video game The
America’s Army has millions of passionate fans.
It is one of the most downloaded games ever.
According to a research by MIT, ,,the game has
more influence on recruits that all the other
forms of military advertisement combined.*!!

Soon another game was included in the video
game recruitment set, Virtual Battle space'?,
which simulates military campaigns where
mentors follow the rankings of the participants
and invite the best of them to serve in the army.
The Combined Arms Training Center' of the
US Armed Forces has its own Massive
Multiplayer Online Role Playing Game
(MMORPG) for training of the new recruits. The

system, similar to video game World of
Warcraft, allows soldiers around the world to
log in to a military MMORPG and to play as
individuals or units.

Edward Snowden published a document
from the NSA in 2013 “Exploiting Terrorist Use
of Games & Virtual Environments'*, where it
can be seen that the CIA and teh NSA joined
forces with the government staff of the United
Kingdom GCHQ" in order to deploy real-life
agents into virtual environment of World of
Warcraft and infiltrated them into Xbox Live
with tens of millions of players around the
world. The two of the most powerful intelligence
agencies in the world therefore became able to
identify a labyrinth of the game’s social
networking system and those partial to virtual
killing.

III. GAMIFICATION IN SERVICE OF TRAINING
OF SOLDIERS

Modern warfare is a very expensive activity.
Modern equipment is enormously expensive to
purchase, and its maintenance demands vast
sums of money. An hour of flight of a combat
airplane F-15 Eagle costs nearly $42,000, while
an hour of flight of F-16C costs $22,500. The
newest American war airplane, F-35 Lightning
I costs $42,200 per flight hour, while in F-22
Raptor it costs $68,360.'¢

Armament is also very expensive. The best
Western air-to-air missile ,,Meteor* costs $2.6
million per unit. The Russian peer, R 37M is
cheaper, but no Russian air-to-air missile of
medium and long range costs less than $1
million. Large armies have hundreds of
airplanes and thousands of pilots, and if each one
of them fire just one missile during training, the
cost is obvious. Infantry weapons and armament
is not much cheaper. Live firing of a tank

their interests and abilities. America's Army represents the first
large-scale use of game technology by the U.S. government as a
platform for strategic communication and recruitment, and the
first use of game technology in support of U.S. Army recruiting.
The Windows version 1.0, subtitled Recon, was the first released
version on July 4, 2002. As of January 2014, there have been
over 41 versions and updates released including updates to
America’s Army: Proving Grounds, which was released on
August 2013. All versions have been developed on the Unreal
Engine. The game is financed by the U.S. government and
distributed by free download. America's Army has also been used
to deliver virtual military experiences to participants at events,
such as: air shows, amusement parks, and sporting events around
the country.

® Wolf, M. J. P. (2008) The Video Game Explosion: A History
from PONG to PlayStation and Beyond, ABC-CLIO, Santa
Barbara p. 380

10 https:/store.steampowered.com/app/203290/Americas_A
rmy_Proving_Grounds/

' https://worldbeyondwar.org/gi-nik-cruz/, retrieved 10.11.
2019

12 https://www.bohemia.net/, retrieved 11.11.2019

13 https://www.7atc.army.mil/CATC/, retrieved 11.11.2019

14 https://www.documentcloud.org/documents/889134-gam es,
retrieved 11.11.2019

5 Government Communications Headquarters, commonly
known as GCHQ, is an intelligence and security organization
responsible for providing signals intelligence (SIGINT) and
information assurance to the government and armed forces of the
United Kingdom.

16 Thompson, Mark, Costly Flight price, http://nation.time.com/
2013/04/02/costly-flight-hours/, retrieved 11.11.2019
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batallion costs between $5 million to $10
million!”.

As with the recruitment, large armies seeked
and found help in video games. There is almost
no combat segment where for primary military
training and maintaining the preparedness level
video games software upgraded with original
surroundings is not used. These are not only
simulators of flight, firing or military vehicles.

Video games like Mortal Kombat  or
Ultimate fight teach hand-to-hand combat,
Wolfenstein, Quake, Doom or Perfect Assassin
simulate indivudual combat in real war
situations. For other organizational types and
potential future manegers or soldiers there are
strategy video games like Command &
Conquer: Generals, Tiberian Sun, Company of
Heroes, Age of Empires, Civilization, Caesar. In
thees games soldiers learn how to organize
citizens, troops, how to build structurtes and
cities, how to defeat their enemies and take their
structures, buildings, cities, how to subjugate
their citizens and workers. In addition, there are
various programs of training and teaching, such
as: F/A-18 Korea, F-22 Air Dominance Fighter,
F-16 Fighting Falcon, Euro Fighter2000, Back
To Baghdad, Flashpoint Kosovo — for war
conflict simulations, Armored Fist 2 - MIA2
Abrams — for tanks, 688(I) Hunter/Killer — for
nuclear submarine!®,

Other titles shall also be mentioned:
Warcraft, Heroes of Might and Magic Lands of
Lore: Guardians of Destiny, Realms of Arkania,
Diablo, Legacy of Kain, Warlords, Lords of
Magic, Blood & Magic, Lords of Realm,
Warhammer, Dark Omen, Arthur's Knight's -
Secrets of Merlin. New games constantly
appear, and they more or less repeat established
militaristic model. In addition to The America’s
Army, which helps in recruitment of young
Americans, Kuma Reality Games is a new online
project where registered players can relive war
campaigns in form of missions: assault on Al-
Qaeda’ stronghold, arrest of Saddam Hussein,
battle of Fallujah. A project called Full Spectrum
Warrior, is a co-production sponsored by
Institute  for Creative Technologies of

Entertainment Industry Department of the
Pentagon. Department of Defense Game
Development Community funded by DARPA
(Defense Advanced Research Projects Agency)
and the Agency for Advanced Defense
Development Projects financed more than 100
video games specifically made for military use,
or are deemed useful while not being directly
created for military needs'’.

Since 2006 American soldiers train using
video game DARVARS Ambush as well,
specially modified by the DARPA. The armed
forces purchased more than 3,000 licensed
copies for training of infantry units, air force,
parachuters, coast guard and other units. As this
game is becoming obsolete, upgrade is under
way. Among requests put before the new engine
is ability to edit maps, support for
communication with the command center,
availability of mobile version of the game and
online support. A game code-named Game After
Ambush is installed in 70 gaming centers in 53
American military units around the world,
including Germany, Italy and South Korea. Each
gaming center has 52 computers with special
equipment. Soldiers can control combat
vehicles, airplanes and helicopters, and fire
weapons on virtual maps up to 100x100 km
large. The new game will fully emulate real
activities of soldiers, including real missions of
escort, urban combat and reaction to sudden
strikes?.

IV. GAMIFICATION AS A METHOD FOR
DESENSITIZATION OF KILLING

Psychologists claim that repulsion to killing
its own species is innate to the ontological being
of human. Military psychologists tell about
nightmares young soldiers had after their first
killing of another human being, whether they
killed them by their own hand, or participated in
the killing in any other way.

Similar to problems of recruitment and
training, the military found solution in video
games. First-person shooter games were
instrumental in solving this problem. Games like
Counterstrike, Doom, Call of Duty, Halo,

17 Brankovié, Zivojin, Najbolje opcije opremanja lovackih
aviona  raketama  vazduh-vazduh, https://tangosix.rs/2017
/29/11/hrvatska-sa-meteorom-srbija-sa-r-77-najbolje-opcije -
opremanja-lovackih-aviona-raketama-vazduh-vazduh/, retr
ieved 11.11.2019

18 Luki¢, K. (2006) Kriticke perspektive umetnosti digitalnih
igara — prilog istrazivanju fenomena, E-Volucija, 14, Centar za
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proucavanje informacionih tehnologija Beogradske otvorene
skole, http://old.bos.rs/cepit/evolucija/html/14/ igre.htm

19 Vuksanovié¢, D. (2017) Filozofija medija II: ontologija,
estetika, kritika, Cigoja tampa, Beograd

20 Robson, S. (2008) Not Playing Around: Army to invest $50M
in combat training games, https://www.stripes.com/news/not-
playing-around-army-to-invest-50m-in-combat-training-games-
1.85595, retrieved 10.11.2019
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Crysis, Grand Theft Auto series, Manhunt and
similar games train in excessive and systematic
killing with firearms. The game content includes
humiliation, torture and mutilation, and killed
and dismembered people on displays have
psychological effect on young soldiers. The
most destructive games come from professional
program of the US Army, and aside from killing,
they include practicing firing techniques,
precision and automatic response. In that way
soldiers are desensitized and their repulsion of
killing is dissolved in an efficient way.

Military psychologist Dave Grossman 2!,
former professor at the United States Military
Academy at West Point, after his military career
turned to studies of Kkilling. In his book
Grossman wrote:

,,Three things are necessary for killing: to
have weapons, to know how and to have a will
for killing. Two of these conditions are fulfilled
by video games, technical readiness and will.
We all have innate biological resistance to
killing of our own species which is broken by
years of dedicated training. Simulators of killing
were created for training purposes, which save
ammunition and Dbattlefield situations are
recreated, where the enemy is being killed in
virtual surrounding. Throughout history it was
shown that soldiers easily enter the combat, they
are ready to die, but the majority had hard time
to be the killers. Therefore the killing simulators
were developed??.

US Marine Corps got rights to use video
game Doom as a teaching material. One of the
older games, Duck Hunt originally had people
instead of ducks for targets, and a plastic M-16
rifle was used for shooting. It is similar with the
police forces.

V. CONCLUSION

Here we shall point out to certain ethical
dillemmas gamification brings, particularly in
its segment of using games and its elements for
destructive, non-gaming purposes. The problem
occured when the games originated from the

professional program of teh US Army found
their way to teenage gamer population. The
army has an efficient control of its members, and
every soldier who trains via video games has his
mentor. With civilian gamers it is not the case.
Therefore the problem of promotion of
militarism as lifestyle and problem solving
method appeared.

By gladly accepting military needs, the video
game industry consciously creates ideological
discourse through militarism present in video
games that create narratives, parallel history and
form the world view of young generations. The
cult of war nurtured by the best-selling video
games was not seen since the times of fascism
between the two World Wars?*. Such openly
militaristic ideology does not look abnormal in
the present day, because armed conflicts are
normalized in the state of perpetual global latent
War on Terror. Militarism present in video
games has children and young adults as its target
group and represents an alternative or additional
educational framework to official education
system 2* . The mnihilism of contemporary
technology endangers sensibility, solidarity and
critical thought of the millennials. They are
obsessed with virtual worlds in contrast to real
existing space?. One of the attributes of gamer
ideology of neoimperialism and manipulation of
gamer population is exactly in promotion of
militarism as a dominant world view, in contrast
to officially proclaimed pacifism as state policy
and desired behavior of countries of Western
democracy?®.

Unlike ethics of video games that was built
on ethical principles of civilization, and
therefore subjected to criticism and discussion,
ethics of the world (or being) of video game is
non-ethics, meaning that video game world is a
world without morals, meaning it is outside of
morals. Naturally, it is a world without laws and
other social regulations. There are many reasons
for that. Non-ethics of video game world is
closest to ethics of natural law from the
beginning og civilization, and the essence of
nearly all laws brought since Hammurabi to the

2! David Allen Grossman (1956) an American author who has
specialized in the study of the psychology of killing (a discipline
which he labels "killology"). He is a retired lieutenant colonel in
the US Army

22 Grossman, D. (1996) On Killing: The Psychological Cost of

Learning to Kill in War and Society, Back Bay Books, New
York

23 Filipovié, A. (2016) Paradigma kulturoloskog pozicioniranja
video igre, doctoral dissertation, Fakultet dramskih umetnosti,
Univerzitet umetnosti u Beogradu

24 Luki¢, K. (2006) Krititke perspektive umetnosti digitalnih
igara — prilog istrazivanju fenomena, E-Volucija, 14, Centar za
proucavanje informacionih tehnologija Beogradske otvorene
skole, http://old.bos.rs/cepit/evolucija/html/ 14/igre.htm

25 Bjelajac, Z. (2017) Bezbednosna kultura - umece Zivijenja,
Pravni Fakultet za privredu i pravosude, Novi Sad, Novi Sad, pp.
598-599.

26 Filipovié, A (2013) Eticki izazovi video-igre, Zbornik radova
Fakulteta dramskih umetnosti, 24, pp. 145 - 163
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present day are to limit and supress natural law,
meaning complete and wide freedom of activity.
Consequently, video game world is a world
without democracy, without human rights, a
world where only the player, sitting on this side
of display and within borders set by the narrative
and the gameplay of the game, performs the
most extreme absolute dictatorship while
relativizing morals. Video game creators
certainly set the borders and the frame, but such
frame has to be wide and flexible. This brings us
to dichotomy of divine on one side and
diabolical possibilites and functions of video
game players on the other.

Relativization of morals on both sides of the
display cannot pass without consequences. It
brings to supremacy of total game?’ on one side,
and paradoxical ,,game without playing® on the
other side, and its inescapable movement to self-
elimination from primary string of humanity as
simplification of moral principle at the lowest
level causes erosion of game borders in the real
world, and consequently to negation of the
game. When there is no constitutive moral
principle in the real lofe, then the game easily
penetrates all the spheres of life, while
suppressing other, more important principles of
relationship to life. The game is an importan part
of life, but the life is not only a game. There is
no gaming civilization and it is hard to even
imagine one. Utopian and dystopian writers
thought about and wrote on evey possible kinds
of organization of society, but there is hardly a
civilization as a game, even within endless
boundaries of imagination®. This is the case due
to dialectical opposition of terms ,state” and
»game*. Immanuel Kant concluded that game is
free from goals, needs and survival struggle®.
Game 1is, according to Kant, ,free from
responsibility and consequences 2 “, in other
words of everything that makes up the essence
of state without which any civilization is not
possible. Raison d' étre of every state is interest,
while conditio sine qua non of every game is
absolute absence of interest, aside from gamer’s
interest to play. Game cannot play life, it can
only imitate, emulate and simulate it, and all the
elements of game, ,including the spectators
must be warned in advance that it is only a game

without consequences, and not the real and

serious life3%,
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Abstract—Entrepreneurship and entrepreneurs
are terms that are primarily related to enterprise
and interact with each other. But there is a
difference between them - entrepreneur (entity) is
a carrier of entrepreneurship, which means that he
performs certain activity and behavior directed to
achieving the set goals; the company emerges as
an” organizational tool” (the object) by which the
entrepreneur realizes entrepreneurship.
Entrepreneurial management has a major role in
achieving the final business results. For
entrepreneurial management it can be said that it
identifies with successful ways of business
processes regarding on small and medium scale of
working process. Entrepreneurial management is
a key development factor of business and modern
technology. It is not just a simple form of
entrepreneurship and management - but
Entrepreneurial management is the form where
these two factors have a synergistic effect on
business. However, the same cannot be practically
achieved without certain theoretical base. For this
reason, the paper gives an overview of some
entrepreneurial strategies management that are
also innovative. Innovation of leadership as well as
strategic awareness, have important impact on
realization of technological and management
innovations. The paper also focuses on strategy
promotions of management.

Keywords - entrepreneurship, enterprise,
management strategies, innovation.
I.  INTRODUCTION
Entrepreneurial strategy is a way of

entrepreneurial decisions related to risk. It is not
entirely scientific, but it can be said that
innovates are based on the results of scientific
research. That is not a game of chance — it is a
matter of deep deliberation and judgment. This
confirms the practice of the most developed
countries in the world. According to numerous
researches the best results recorded companies

ISBN: 978-86-80616-05-6

managed in an entrepreneurial way. "Gazellese",
as most dynamic businesses organizations when
we talk about growth and development, their
dynamics owe to entrepreneurial management.
This fact imposes the conclusion that
entrepreneurial  management  should be
developed and applied in business practices of
countries that are in the transitions or post-
transitions process in which this sector is not
sufficiently developed. In almost all developed
and middle developed countries, the
entrepreneurial management notes significant
contributions in  economic growth and
development [1,2].

Author Jovan Breki¢ discusses two very
important things of business strategies:
innovative strategy management and promotion
strategy management [3]. These strategies
management can be accepted as entrepreneurial
strategy, regardless on the way “who is (their)
bearer” [4]. In this two strategies it can be
exactly seen how the elements combine in two

functions: managerial and entrepreneurial,
becoming entrepreneurial strategies
management. Peter Drucker, a famous

American, whose writings contributed to the
philosophical and practical foundations of the
modern business corporation wrote about
entrepreneurial strategies. In many of his papers
Drucker described the connection between
innovation and entrepreneurship [5,6,7,8],
offering speculation on the future impact of
developments as technological change.

Author Breki¢ among the other, take a point
on: strategy business benefits, strategic
awareness, strategies influence on technological
innovation, strategic steps, strategic interactions
and strategic teamwork collaboration [9].
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A. Strategic Awareness and Research
Interactions

The business opportunity strategy is based on
the researching and learning of business
opportunities that can be hidden in the company
environment, business scope and competition
challenge, making the opportunities of more
profit. Business opportunities are founding by
the strategic research [ 10]. Strategic awareness is
a requirement of achieving innovative strategy
entrepreneurial management, especially
management team. Based on the fact that the
strategy means the skill of designing,
consciousness has a crucial role in making key
decisions and in finding a way out of the existing
into the desired dynamic state. It is necessary to
establish the link between strategic awareness
and other key variables of strategies model -
aligning perceptions of management team and
environmental factors [11]. Strategic alignment
important factors and strategy makers are narrow
of the business performance success [12].

Perception alignment is achieved by the
encouraging development of the strategic
thinking. The following sentences are important
for strategic thinking and perception:

e cxperts are the most important factors of
development,

e strategic perception depends on executives
and

e development strategy must integrated staff
development strategy and innovations
strategy [13].

II.  IMPACT OF STRATEGY ON
TECHNOLOGICAL INNOVATION

Impact of strategy on technological
innovation is reflected in the choice of the
strategy which develops and applies those
innovations (offensive, defensive, imitative,
traditional, = opportunity and  dependent
strategies). Among them a special place takes a
choice between offensive and defensive
strategies, especially because they involve
investing of big funds in “changes”, including
those in education, i.e. in intellectual capital.
Well, other strategies should not be
underestimated, because they support successful
implementation that is already accomplished,
such as form of know-how. For smaller
businesses, it is important to understand the
nature of competition, profitability of firms in
their branch and the economies of scale which
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they face with [14]. The success of an innovative
strategy entrepreneurial management depends on
successful development and realization of
individual phases of innovative introduction
[15].

This process usually involves seven stages,
which accomplishes seven essential
requirements, such as [16]:

eMaking managers who are aware of the
business goals and who want to adopt the
principles of participation in the realization of
the strategy;

e Understanding goals, processes, motivation,
actions; identified necessary realization of the
innovation;

o Set clear goals, identify problems, tasks and
define criteria for achievement of the goals;

e Estimate the lead time with PERT networks
or other techniques;

eDetermine  priorities and codes  of

responsibility for innovations;

¢ Anticipate and overcome occurring problems
with development of a communication
program  managers and  employees
(associates) and

eDevelop manuals that provide a brief

overview of philosophy, guidance, means,
instruments, planning techniques, managing
technological ~ change  process, and
participation and communication skills.

To follow those strategies means activating all
enterprise potential in innovative changes as
well as motivating employees to initiate and
implement the program strategies [17].

III.  STRATEGIC STEPS IN INNOVATIVE
STRATEGIES

Strategic steps indicate monitoring the
achievement of strategic innovation plans which
usually takes place in the next seven steps [18]:

e Identification of the list of success factors
from environments that are important to push
up productivity and quality of service as well
as for motivating employees;

eRevision of enterprise strategic plan in
relation to competition that refers to lowering
costs, cheaper products, satisfaction, lending
customers and improving working conditions;



eEstablish success criteria and request for
project team expertise;

¢ Motivating of managers and employees;

eldentification = of  basic  performance
individuals and groups indicators that are
focused on innovative actions and
communication;

e Development of output indicators;

eModeling preparations for information

systems.

Those strategic steps are being realized
through an interaction strategy that encompasses
more factors. The interaction strategy is focused
to resolve misunderstandings leading to
successful cooperation. The creative practice
knows five strategies of Entrepreneurial
management:

ereconciliation strategy;

e defense strategy;

e compromise strategy;

o conflict resolution strategy and
e Problem solving strategy.

The reconciliation strategy is based on the
need to establish good interpersonal
relationships, forcing conflicting sides to give up
from their antagonism.

A defense strategy requires giving up from
some views in order to satisfy or reconcile
opposing sides. An active strategist tries to
minimize the possibility of losing his position or
a complete defeat, and the passive strategist
pursues to limit the goals by responding to his
opponent's demands, trying to keep as much as
he can.

A compromise strategy is often synonymous
of the negotiating opposing sides whose wishes
cannot be fully realized. It is an act of pragmatic
and common sense.

In this strategy, the active strategist
determines the direction of the negotiation,
taking the initiative, and the passive strategist
adapts the initiative, in other words he is ready to
yield ("better than nothing").

A conflict resolution strategy is actually a
way to resolving a conflict. Negotiation is based
on the concept of victory over the opponent.
Since such conflict also causes strong emotions

and neglects logic, some tactics are needed to the
conflict step by step, with new arguments,
presenting the negative consequences that could
arise from the conflict situation. The strategy for
resolving problems assumes that between the
two sides is possible synergistic relationship. In
fact, both sides in the negotiations have some
common goals, but both of the sides has different
approaches and views on the achievements of
these goals. This situation, seeks neither defeat
nor victory but it seeks to harmonize the interests
of both sides. In the case of conflict, problems are
attacked not personalities. The goal is not
reconciliation; it is the finding the best solution
to a particular problem of mutual interest. The
strategy of cooperation by team action is
extremely important for the successful business
of modern entrepreneurial management, so team
building is one of the most important skills of the
main entrepreneur i.e. the manager of the
company. The team formation is preceded by
careful planning of the necessary experts for
individual organizational units of the company.
Selection of team members take dominant places
according establishing criteria, in which the
knowledge and ability are confirmed in practice,
[19].

Team members are ranked according to the
principle that they are most comfortable with,
which they can give the most, who are committed
to the idea of leading and committed to the job,
and at the same time motivated to perform it. The
role of the team leader is very important because
he or she must have at least some knowledge of
the language of complementary knowledge on
which the team action will be based, and above
all, he or she must have the ability to
communicate with team members; lead them in
activities, know how to synthesize results,
attitudes, opinions and other attributes of team
members, know how to evaluate their results,
reward and motivate them for individual and
overall team results. Team members need to have
clear team goals, that is, messages.

Ideas can mutually confront each other, but in
the sense of tolerance. Criticism must be tactical,
creative and instructive.

Its aim should be to repair and reconcile
parties, not to discredit persons. The manager, by
his own example, must encourage the members
by giving them the desire to succeed. Every
employee wants to be a personality, to belong to
a team and to be loyal to the company, but also
confident in its perspective. Features such as
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plotting, labeling and division into clans must
remain outside the modern teamwork. An honest
cooperation strategy is an important factor in
innovative entrepreneurial management [20].

In the paper, the authors will describe one of
the more important and desirable strategies,
known as "Who will be faster, who will be
better", a strategy that belongs to the offensive
types of strategies.

A. Strategy* Who will be faster, who will be
better*

Every business, in order to survive and grow,
must constantly innovate, which means taking
risks and learning a strategy for innovative
entrepreneurial management. "Who's going
faster and better," is the slogan of an innovative
strategy. It is based on a scientific basis, with
clearly defined goals and defined tasks for each
participant in the process, especially inventive -
innovation activities. It involves the application
of innovation and the constant encouragement of
the new. New products, new properties, quality,
new materials, new markets, new customers are
desirable before competition can succeed. In
addition, this strategy takes care of “dichotomous
plus one” connections: lower costs, better
quality, and contemporary design. It is a high-
risk strategy in a very complex market
mechanism. It is a process where several types of
markets are intertwined in market relations:
goods, services, capital, labor, technology,
knowledge, information, entrepreneurship and
management [21].

According to this strategy, the entrepreneur
aims to reach a leading position or dominance in

a new market and thus permanently secure his
position. This is one of the most desirable but
also the most risky strategies. However, if this
strategy succeeds the reward is rich. This strategy
presupposes a thorough reflection and careful
analysis of all relevant factors and
circumstances, extreme concentration and
unwavering persistence and goal orientation, as
well as the willingness and ability to provide all
the necessary resources at the right time. After
reaching a leading role in the market, all forces
of the enterprise must be directed to maintain this
role; otherwise it may happen to create a market
for competitors.

Namely, the entrepreneur who succeeded
with this strategy must not stop and become self-
satisfied; he must continue to search for a newer
type of own products or processes, which will
replace the existing, no matter how much the
existing product shows successful. So, after the
introduction of a novelty, business should
immediately be more concentrated on the
introduction of better condition than the already
existing one [22].

Experience shows that those who did not
succeed with this strategy, did not prepare
sufficiently for this type of strategy and simply
disappeared. In the strategy “Who will be faster,
who will be better”, there are no half-successes -
there is only success or failure [23].

In Tab. 1, it is presented for each major
decision category, a standout practice that can
yield outsize improvements in both decision
quality and speed [24].

TABLE 1. STANDOUT DECISION PRACTICE

Key practices by decission type Who makes it?

How to make it better?

Big-bet decissions Interquent, high
risk, futur shaping (eg. M&A)

Top team board;

Sour productive debate- eg, assign
someone to argue tha case for and against
a potential decission

Cross — cutting decissions
Frequent, often high risk,
collaborative (eg, operations
planning, pricing)

Business-unit heads;
senior managers

Double-down on process- one that helps
clarify objectives, measures, and targets

Delegated decissions
Frequent, low risk, day- to day (er,
hiring, marketing)

Individuals;
working teams

Ensure commitment —
not just consensus
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Managerial decisions are the most important
elements in the success of “Who will be faster,
who will be better” strategy. Decisions are made
on the basis of proper, deep reflection and
experience.

IV. MANAGEMENT PROMOTION STRATEGY

Nowadays, when human potential, especially
intellectual, is increasingly important in business
and business development, the promotion of
entrepreneurial managers becomes a strategic
issue [25, 26]. This regards on two approaches of
promotion:

eanalysis of knowledge and skills of staff and

eimplementing a promotion program that is
much more important than the first. This
approach also resulted in the need for a staff
promotion strategy, especially for
entrepreneurs and managers.

When designing their promotion model, it is
very important to answer the following
questions: Can managers achieve best results, i.e.
in which kind of sort organization? Which type
of leadership style is needed? Several skills need
to be combined to answer those questions.

e ability to organize and combine,
einitiative and
o flexibility.

Promotion is the final and initial stage in the
promotion process, and it is closely linked to the
allocation of staff to certain functions for which
the candidate is qualified. It is necessary to
adhere to the principle of every man in the right
place at the right time [27]. Of course, the level
of earnings of entrepreneurs and managers also
depends on the success of the business and the
socio-psychological climate that prevails in a
given social environment, as well as the degree
of socio-economic development of the country
and the size of the enterprise [28].

Example: In US companies, the ratio between
a manager's and a worker's salary is high, 100: 1,
and in Japan, 17:1. In Europe, this ratio is slightly
smaller, but the directors' additional earnings are
much higher, so the ratio between the total
earnings of the CEOs and the basic earnings is
from 18:1 to 30:1 [29]. In Japan, there are three
types of salaries: First, individual salary, which
depends on years of service and acquired
qualifications.

Second, complex salary, depending on the
mode and quality of work performed in
connection with serving and qualifications. And
third, salaries to work, depending on the skills
demonstrated in the performance of tasks,
especially as a function of management. And, a
fourth salary is introduced, which signifies the
stimulation of original ideas and the attainment
of greater qualification [30].

Specialist professional development in Japan
is divided into three phases of the life cycle,
within which develops career. Each cycle lasts
for 10 years. The first ten years require
postgraduate specialist work at home and abroad,
so that between the ages of 25 and 30, there is a
promotion from a lower to a higher hierarchical
status.

The second decade was marked by matches
in proving knowledge and skills in the form of
the results achieved in practice, in terms of a kind
of preparation for the new promotion and
distribution, to the Deputy Director, and even the
director. The third decade is a time of
affirmation, steadying in a particular area, and
further advancement, to top management
positions.

For the successful implementation of this
strategy, the evaluation of the manager's
performance is also important, and the purpose
of the evaluation is to find the most capable
personnel to assume key functions in the
company [31]. One of the most important criteria
for the assessment of (potential) managers is
their attitude towards associates. Particular
attention should be paid on [32]:

e handling associates in the business;

emaking employees aware of their rights and
obligations;

etimely reporting to employees of planned
changes;

emaking optimal use of the knowledge and
capabilities of employees;

emotivating workers to work, educate and
stimulate them for better results;

¢ giving deserved honors and awards;
estriking a balance of common interests;

ecnabling creative atmosphere and mutual
trust.
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The performance of a manager is judged on
the basis of his/her intellectual and
organizational  skills, temperament and
personality traits, and respect and application of
ethical principles and moral behaviors, especially
in interpersonal relationships [33].

Managers' performance should be evaluated
by:

e his/her planning, decision making and control;
e organizing and coordinating;

e the effectiveness of the work and business of
the units he/she manages;

e about how he or she interacts and

ehow much attention is paid to self-education
and/or self-improvement.

ebesides mentioned, the mental abilities of

managers, such as intelligence above all,
(tests, in-depth interviews, etc.) are evaluated
[34].

CONCLUSION

Starting from the fact that implementation of
an entrepreneurial orientation is crucial for
achieving competitive advantage, then it entails,
first, raising awareness of the importance of
innovation, and then an innovative way of
thinking and doing business.
In order to be sustained, the entrepreneurial spirit
must become an integral part of the vision,
mission, goals, strategies, structure, process and
organizational culture.

Creating new ventures within an organization
becomes a central challenge for management and
requires strong, active and dedicated leadership.
Innovations aim to advance: product, process
flexibility, organization and management, and
above all technology and technological process.
When top management clearly promotes
entrepreneurial strategic vision, employees will
have more courage, landmark and moral
justification to entrepreneurial behavior.

Based on all the above, we can conclude that
the long-term success of any company,
regardless of its size and age, cannot be expected
without entrepreneurial management and a
proactive approach to change, as well as an
appropriate strategy aimed at anticipating the
future.
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Abstract— To this thesis is analyzed the impact
factor of education to the public sector and the
international controlled transactions, through a
procedure of theoretical and mathematical
analysis, a quantification method, an econometric
method and behavioral scrutiny by a real case
scenario. This work is about the comparison of the
cycle of money with the impact factor of education
and without it. The analysis is based on the cycle
of money and on the impact factor of education.
Therefore, the appropriate education to the
economy supports the market and in general the
economy. Thence, the impact factor of education
enforces the economic dynamic of any economy.
The study of cases when there is the factor of
education and when this factor is omitted allows
the extraction of the appropriate conclusions.
Moreover, for the purposes of this analysis is used
for the Q.E. method through the R.B.Q. model.

Keywords - the cycle of money, the velocity of
liquidity, the velocity of savings, R.B.Q. model, Q.E.
method

1. INTRODUCTION

This work aims to study the impact factor of
education on the cycle of money through the
view of international controlled transactions. The
paper analyzes the case of the cycle of money
with and without all the impact factors of the
education. Then, to the one case is used the
impact factor of the education and in the other
case is avoided. Thus, using the Q.E. method
extracted conclusions, about the importance of
this impact factor in the economy. Moreover, this
impact factor is about the administration of the
public sector to the private sector and the returns
of taxes to the market. Additionally should be
mentioned that any other rewarding taxes are
excluded from this study to estimate the utility of
this factor. Therefore, this analysis has
scrutinized the comparison between the cycle of
money with and without the impact factor of

ISBN: 978-86-80616-05-6

education [1] (The analysis which followed is
based on the R.B.Q. - Rational Behavioral and
Quantified model). This means that initially, the
paper starts with the theoretical concepts and the
mathematical structure. In addition, we proceed
to the behavioral approach using here real data
from the Greek educational system for the period
between 2009 and 2015. Finally, we are
compiled virtual quantity data to confirm the
compliance between the theoretical approaches
with a real case study.

Therefore, is used a theoretical background, a
mathematical structure, econometric scrutiny, a
quantity procedure and a real case scenario for
the importance of education on the GDP. Thus,
there are three steps, the theoretical and
mathematical background (rational step —step 1),
the quantification analysis (quantity step — step
2) and the econometric scrutiny plus the real case
scenario (behavioral step —step 3).

II.  THE COST ALLOCATION LITERATURE
REVIEW AND THE APPLIED METHODOLOGY

The contracts of companies and the
agreements of companies with the authorities are
very important for their profits and losses. The
agreements should be notified of the changes in
the contracts. This is crucial for the procedure as
the changes that companies make plausibly could
affect their relationship with the government
authorities. This is the reason why the tax
authorities should make periodic inspections.
The periodic specification of contracts is critical
for the comparability analysis. This analysis is
about the comparison of the indexed aims that the
government puts with the real data which
provides the enterprises. The periodic
inspections of the companies which participate in
controlled transactions are taken seriously from
the arm’s length principle procedure. Then, the
determination of the cost-sharing depends on the
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periodic check of companies which are tested
parties.' The aim of the companies of controlled
transactions is to face the themes that are
connected with the taxation of their activities [2].
Hence, the requirements for the enterprises of
controlled transactions with the tax authorities
should be in the range of the arm’s length
principle. The comparability analysis serves this
scope, meaning that through this scrutiny the
enterprises determine if they comply with the
requirements of the public and tax authorities [3].
Inasmuch as, the appropriate agreement of the
companies of controlled transactions is that
which permits them the maximization of their
profits in tax environments with the low tax rate,
and the maximization of costs in economic
environments with the high tax rate. Thence, the
allocation of taxable profits and losses clarify the
maximization of the utility of the companies,
which participate in controlled transactions.

Additionally, should be mentioned that the
enterprises of controlled transactions and at the
same time the inspections of tax authorities are
done under the condition of the proportional
adjustments? [4]. The proportional adjustments
are a term that shows that the companies should
adjust their data under conditions of lack of
information [5]. The interpretation of the
condition of the proportional adjustments is that
which followed by the companies of controlled
transactions many times when they don’t have
the appropriate data to make comparisons with
the wuncontrolled transactions of similar
circumstances to perceive their condition and
therefore to adjust their data with proportional
way [6]. Thereupon, companies which are tested
parties obtain that the profits and losses of
companies from uncontrolled transactions are
much higher or much fewer then they make a
proportional analogy to compare them with their
data.

The production of goods creates profits and
costs to the enterprises (the following
information comes from the paper [7, 8]). The
same thing happens and for the services, where
the profits and losses come from the services
which offer to the companies of controlled
transactions. Stand on the prior analysis we have
that:

u=s(zf +2d), (D

2=l @

The symbol u is about the impact factor of the
comparability analysis which has any method to
the s [9]. The symbol z is a coefficient that takes
values between 0 and 1. What value could
receive is determined by the influence of the
method (using the best method rule) to the 5. The
symbol of f'is about the cost which comes up
from the production of goods, and the symbol of
d is about the cost which comes from the
distribution of the goods.

According to eq. from (1) to (2) is plausible
to determine the following eq.:

u, =zf+z2d, 3)
and
b=(p-u)*f . )

The symbol of b in the prior eq. is about the
amount of taxes that should pay the companies of
controlled transactions in the application of the
arm’s length principle. The u. is the amount of
tax obligations that can avoid through the
allocations of profits and losses. Moreover, j; is
a coefficient for the rate of taxes. Then, the eq. 4
shows the case of the arm’s length principle. In
addition the case of fixed length principle we
have the next equation:

v:p*jz . (5)

The symbol of v in the previous equation
shows the taxes that should pay the enterprises of
controlled transactions in the application of the
fixed length principle. Then, j» is a coefficient for
the rate of taxes in the case of fixed length
principle. Thereupon, we conclude according to
the prior theory that:

v2b . (6)

' As tested parties considered the companies
which participate in control transactions.
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Figure 1. Cost sharing and application of fixed length principle

The tax for the companies which participate
in controlled transactions of transfer pricing in
the case of fixed length principle is higher or at
least equal with that of the case of the arm’s
length principle. Thereupon, with the fixed
length principle the enterprises of controlled
transactions are able to tackle issues that come
from the allocation of the profits and losses.
Thence, the tax authorities are able to face the
transfer pricing effects to the global tax revenue.
The fixed length principle permits to recover the
tax losses of the global tax revenue from the
controlled transactions of the transfer pricing.
The next scheme is illustrated the procedure that
companies of controlled transactions follow for
their allocations of profits and losses, the
proportional adjustments of data, and the fixed
length principle. In Fig. 1 is determined the
procedure of the fixed length principle and its
quantity analysis for the determination of the
behavior of the model. The next section is
presented the theory of the cycle of money.
Moreover, the methodology which followed
stands on the Q.E. method. The Q.E. method is
affiliated with the theory of axiomatics [10].

The hypothesis of economic theory is the
basis for the further study of each economic
model that is under examination. Videlicet, the
axiomatics are trying to answer to the
background of economic analysis and to confirm
that the initial hypothesis of the model is fine. If
the hypothesis is satisfied then the model is
consistent with the principles of the model that is
under examination. Thence, we have two facets
of the axiomatics:

. If the results comply with the
hypothesis, then the model is satisfied. In that

case, the study stops as the model doesn’t need
any further examination.

. In the second case, if axiomatics is not
satisfied, it should be made further analysis, until
to have the adequate model.

Videlicet, we conclude that the economic
model is not sufficient. Thence, the main concept
of axiomatics stands in compliance with the
initial hypothesis with the final results of the
study. Forasmuch as is plausible with that way to
clarify and modify the theory of the chosen
model.

The method of the Q.E. theory stands on a
methodology based on the determination of
mathematic equations subject to conditions
which also be considered. One more important
thing is the determination of the upper and the
lower limit of the values of the independent
variables. The dependent variable represents the
behavior of the selected model. Therefore are
used two facets to the application of the Q.E.
method, which are:

. The analysis of the behavior of the
model which stands on the scrutiny of the
structural  characteristics of each model
accordingly allowing with that way the
extraction of general conclusions about the
model which is under examination. There is
plausible the analysis of data into a two and
three-dimensional analysis pending on the case.

. The frequency analysis behavior
scrutinizes the behavior of the dependent
variables, but from the view of the number of
appearances of a variable than another,
estimating basically the impact that one
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independent variable has with one or more other
independent variables [11].

Hence, the Q.E. methodology follows as
index four basic steps. These steps are described
below:

e Initially, to the first step, we have the
hypothesis. The hypothesis determines the aims
and the scope of each study. Moreover, the
hypothesis is the key element of the reliability of
a model.

. Forward, to the second step we have the
generator. The generator belongs to the hardcore
of the Q.E. methodology. This means that the
generator is the source of the Q.E. method, as at
this stage produced random numbers which used
according to fuzzy logic to determine the form of
the model. Based on the results of this second
step we proceed to the next step [12].

. The third step is about the conclusions.
The conclusions are the final stage of the
analysis, except in the case that the scientist
obtains that needed further modifications. To
serve the readjustments to model is needed the
next step, of the feedback.

. The fourth step is the case of the
feedback and is about the iterations and the
appropriate adjustments of the model [7].

Through these four steps, the Q.E. method
applied to the examination study, of the research.

III. THE CYCLE OF MONEY AND THE IDEAL
CASE OF THE CYCLE OF MONEY

The tax revenues correspond to the savings
that the companies could have if the taxes were
avoided. The way that these savings are
administrated is different from case to case. Then
the benefits of the companies could be managed
in a completely different way, as could be saved
or could be taxed. The theory of the cycle of
money shows when the savings robust the
economy and when the taxes robust the
economy. It is crucial for this determination to be
a separation of savings into the non-returned
savings (or escaped savings) and into the
returned savings (or enforcement savings). For
the scope of this analysis below are demonstrated
the equations which are:

a:ax+at,77',l+at, (7
y
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X,=m—a, ®)

m=pu+a,, 9

H=2 o (10)

a4, = jzoapj > (1n

) (12)
" da’

dx

c, =—=, 13

s (13)

¢, =¢,—¢, - (14)

The variable of a has symbolized the case of
the escaped savings. This means that we have
savings that are not returned back to the economy
or come back after a long-term period. The
variable of o, symbolizes the case that we have
escaped savings that come from transfer pricing
activities. The variable of ¢; is symbolizes the
case that we have escaped savings not from
transfer pricing activities but from any other
commercial activity. For instance o, could refer
to the commercial activities which come from the
uncontrolled transactions. The variable of m
symbolizes the financial liquidity in an economy
[13]. The variable of u symbolizes the
consumption in an economy. The variable of a,
symbolizes the enforcement savings, which
come from the citizens and from small and
medium-sized enterprises. The variable of x,
symbolizes the condition of financial liquidity in
an economy [14]. The variable of ¢,, symbolizes
the velocity of financial liquidity increases or
decreases. The variable of ¢, symbolizes the
velocity of escaped savings. Therefore, the
variable of ¢, symbolizes the term of the cycle of
money. Thereupon, the cycle of money shows
the level of the dynamic of an economy.

Then, we have the following basic principles
about the cycle of money (Those issues are
extensively analyzed in [4]). Therefore, we have
that:

e The citizens, the small and the middle-
sized enterprises substitute the services
and the property of the companies which
save their money and not invest them or



consume it proportionally in the
economy. Thereupon, the companies of
the controlled transactions are the main
cause of the escape savings.

The escaped savings are responsible for
the decline of the economic dynamic of
the economy. The key point of escape
savings is that the companies of
controlled transactions of transfer pricing
are responsible for the not reenter of this
amount of money in the market. This
situation causes a lack of financial
liquidity in an economy.

The substitution  of  controlled
transactions is not substituted by the
citizens and from the small and middle-
size companies when there is not
plausible to offer the same added value to
the products and to the services. This case
happens especially in the instance of
factories, in the research centers, etc.
There from, these cases in the appropriate
tax policy should be taxed as uncontrolled
transactions  independently if they
participate in controlled transactions
(using the fixed length principle).

The enforcement savings are responsible
for the high economic dynamic of the
economy. Therefore, the investments and
the consumption are these elements that
come from the savings of the citizens and
the small and the middle size companies.

The velocity of financial liquidity shows
how rapidly the economy robustness
grows or declines accordingly. Then is an
index for how well structured is any
economy.

The velocity of escaped savings shows
how rapidly the non-return savings are
lost from the market, or by the lack of
investments, or by the lack of
consumption.

The cycle of money represents the
condition of the economy. The level of
the well-structured tax system, and in
general the dynamic of the economy. It
this indicator is high then the economy

could have high robustness otherwise has
low financial liquidity.

e As controlled transactions in the theory of
the cycle of money is considered not only
the cases of transfer pricing, but any kind
of administration of profits and losses to
avoid taxation.

e Asuncontrolled transactions in the theory
of the cycle of money are the case of the
commercial activity of citizens, the small
and medium-sized enterprises, the
factories, the research centers, and any
kind of commercial activity that cannot
substitute by the companies of controlled
transactions.

e The fixed length principle tackles issues
subjects like the case cycle of money. But,
this doesn’t mean that restrictive must
apply the fixed length principle as the
cycle of money is more widely theory
which exceeds the transfer pricing scope.

Therefrom, we obtain that the cycle of money
grows when there is a tax system like the case of
fixed length principle which permits the low
taxation of the uncontrolled transactions and the
higher taxation of controlled transactions. It
should be mentioned that as uncontrolled
transactions are considered the same happens and
with the cases of the financial liquidity of citizens
and of the small and middle-size companies.

Moreover, there are three basic impact
factors for rewarding taxes. The rewarding taxes
are the only taxes that have an immediate and
important role in the market of any economy.
These factors are affiliated with the education,
with the health system of each society, and with
the rest relevant structural economic factors of
the prior two impact factors. This issue is
illustrated in the scheme in Fig. 2.

In Fig. 2, we have the case that in the tax
system are included all the tax factors and with
all the rewarding tax factors. In this study used
only one impact factor as seems to the Fig. 3.

We obtain from the previous scheme that we
have the case of only one impact factor, which is
about education. Therefore, it is able to proceed
to a mathematical and quantitative analysis of the
cycle of money in the case of rewarding taxes.
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Figure 2. The cycle of money with rewarding taxes
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Figure 3. The cycle of money only with the impact factor of education

IV. DEFINITION AND MATHEMATICAL
APPROACH OF THE CYCLE OF MONEY WITH AND
WITHOUT THE IMPACT FACTOR OF THE
EDUCATION

For the purposes of the mathematical
approach of the cycle of money we use the prior
equations subject to the next conditions which
are about rewarding taxes:

(15)

— * *
a,=a.+a,*h, +a,*h,

and

a za,*h, 2a,*h. (16)

In the prior two equations used some impact
factors, which are the a, which also demonstrated
in the eq. (11), moreover the variables a,, ., /iy,
om and the h,. The variable a, symbolizes the
impact factor for the rest of rewarding taxes. The
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symbol of a, is the impact factor of education and
any technical knowledge. The symbol of a,, is
about the impact factor of health anything
relevant and supportive of this issue. The symbol
of h,, and of the #,, are the coefficients of the
education and the health impact factor
accordingly. Therefore, we use the eq. from (7)
to (16) and the next table for the coefficients of
the values of the cycle of money with and
without some impact factors of the rewarding
taxes.

TABLE L COMPILING COEFFICIENTS (SEE
APPENDIX II)
Factors Values Values’
0 0.6 0.6
0 0.7 0.7
n 0.9 0.9
a - -
Op+hy 0.3 -
Om+hin - -




The generator of this procedure used the
coefficients which appeared on the previous
table. Therefrom, the factors have an upper limit
of 1, and a lower limit 0, but s and s are plausible
to receive values greater than one as their
mathematical structure allows this. After 461
iterations extracted the diagram (Fig. 4).

According to the prior figure, we obtain that
the impact factor of education has an impact on
the cycle of money (blue line). An economy with
the absence of the appropriate education services
has a declined cycle of money (red line), showing
that the distribution of money is lower than in the
case that there exist the appropriate educational
services for the citizens. Inasmuch as this
economy would have lower consumption and
lower investments.

V. THE CASE OF GREECE FOR THE PERIOD
OF 2009-2015

First, we study the relevant factors of
education. This means that at this stage we

Figure 4. Comparison of the cycle of money with and
without the impact factor of education.

determine the important factors of the model,
standing on the theory. Therefore, we have (see
Tab. 2):

TABLE II. ESTIMATED VARIABLES
Year GDP/capita Imports/capita Exports/capita Education /capita
2009 30.365 6.503 2.203 5.224
2010 28.128 6.041 2.508 5.097
2011 26.141 6.063 3.034 5.176
2012 25.284 5.682 2.286 5.248
2013 26.098 5.559 3.297 4.859
2014 26.839 5.653 3.250 4.879
2015 26.902 4.297 2.572 5.072
p-value 0.0489%** 0.7642 0.5713 dependent variable
p-value’ - 0.0164*** 0.2774 dependent variable
p-value™’ - - 9.3 1% 0x** dependent variable

From the prior table, we receive that the
GDP/capita is rejected the null hypothesis,
therefore it is statistically significant. We obtain
that and the other variables are significant. The
model is the following one:

Education = f(GDP,imports, Exports), (17)

Education = f, + B,GDP+ B,imports + 3, Exports + &
(18)

Thus, we proceed to the clarification of the
real case scenario according to the theory, with
the most significant variable of the education,
meaning the GDP as there is a direct connection
between these two factors, according to the
theory, the mathematical structure, the

quantification approach, and the econometric
data.

Based on the prior analysis, we proceed to a
paradigm about the case of Greece using data
from the OECD [15]. We proceed to a
comparison between two different periods. We
use basically two elements because these are the
explaining factors. The trend between them is
proven through the work of OECD [16]. Then,
for the explaining variables of Greece we have
that:

1. Education spending = 5.224 US
dollars/capita, for 2009 (initially)

2. Education spending = 5.072 US
dollars/capita for 2015 (finally)
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GDP = 30.365 US dollars/capita for
2009 (initially)

GDP = 26.098 US dollars/capita for
2015(finally)

According to OECD even in the recent
economic downturn, the tertiary graduates
generated a positive impact on GDP of more than
half a percentage point per year, for the period of
2008 - 2010. The education and the GDP are
directly connected. Therefore, we have from eq.
(7) to (16), that:

cm=%;GDP,
a

19)

includes at least four factors, like exports,
investments, imports, consumption etc.),

da=a, (20)
dx, =X, @21)
dx
=—", 22
€= (22)
c, =c,- (23)

Then,

¢, = f(a,*h,)or c, = f(Education) . (24)

From the prior data, and equations, we have
the next table (Tab. III).

TABLE IIL. APPLICATION OF REAL EXPLAINING VALUES TO THE EXTRACTED MODEL
Factors Values (dollars/capita, 2009) Values’ (dollars/capita, for 2015)
Cims Cy 30.365 26.098
o *hy 5.224 5.072 (it is 0.3 in the Q.E. approach of Tab. 1)
40,000 5,400
30,000 -
5,200 V'
20,000 \
5,000 ’
10,000 u
0 . . . . 4,800 T T )
© 2008 2010 2012 2014 2016 | 2005 2010 2015 2020

Figure 5. (a) GDP/capita diagram of Greece [15], (b) Education/capita spending diagram of Greece [17]

According to Tab. 3, we have the following
graphs (Fig. 5). We perceive that the real case
scenario complies with the quantification
method. The graph of education expenditures
follows the GDP, as we expected from the results
of the quantified model. We see from Fig. 4 and
Fig. 5 that the education system supports the
cycle of money of Greece, as the general quality-
quantified method adjusts to the real data under
the constraints presented in the previous section.

VL

This paper showed the relation of the dynamic
of the economy using the cycle of money with

CONCLUSIONS
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the public sector and the international controlled
transactions. We obtain using R.B.Q. model, as
we expected, that an economy with the absence
of the education has a lower economic dynamic,
in contradiction with an economy without this
problem. The taxes of this economy do not return
to the market. Thence, the consumption and the
investments of this economy would be lower.
Then, an economy without taxes will be in a
lower dynamic than an economy that has the
appropriate education system. This means that as
the most taxes have a bad effect on the economy,
on the other hand, the education taxes have a
positive effect on the economy, as they return
back to the economy, for consumption and



investments. This is the difference in general
between the three rewarding taxes (rest-
structural taxes, education taxes, and health
taxes), and the taxes. In this analysis showed that
the education taxes help the economy. Therefore,
we perceive that the economies which estimate
education receive more utility than to the case
that there does not be a proper education system.
Videlicet, education advances the dynamic of the
economy according to the theory of the cycle of
money.
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APPENDIX 1
Following the R.B.Q. model, we have that:

Step I: Determination of the theoretical
background and of the mathematical
structure.

Step II: Application of the Q.E. method,
meaning the quantification procedure.

Step III: Econometric analysis and
behavioral studv of a real case scenario.

APPENDIX 2

Code of the Q.E. method,
quantification of the model:

about the

as=0;
at=0;
xm=0;
m=0;
ml1=0;
ap=0;
cm=0;
ca=0;
cy=0;
t=0;

while t<10
t=t+1;

if rand()<9
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as=0.6*rand();
end

if rand()<9
at=0.7*rand();
end

if rand()<9
m1=0.9*rand();
end

if rand()<9
ap1=0.4*rand();
end
if rand()<9
ap2=0.3*rand();
end
if rand()<9
ap3=0.2*rand();
end
a=as+at;
apkl=apl+ap2+ap3;
apk2=ap2+ap3;
apk3=apl+ap3;
apk4=apl;
apk5=ap2;
apk6=ap3;
apk7=apl+ap2;

mkl=ml+apkl;
xmkl=mkl-a;
cmk1=xmkl/a;
cakl=xmkl/mkl;
cykl=cmkI-cakl;

mk2=ml+apk2;
xmk2=mk2-a;
cmk2=xmk?2/a;
cak2=xmk2/mk2;
cyk2=cmk2-cak2;

mk3=ml+apk3;

xmk3=mk3-a;
cmk3=xmk3/a;
cak3=xmk3/mk3;
cyk3=cmk3-cak3;

mk4=ml+apk4;
xmk4=mk4-a;
cmk4=xmk4/a;
cak4=xmk4/mk4;
cykd=cmk4-cak4;

mk5=ml-+apk3;
xmk5=mk5-a;
cmk5=xmk5/a;
cak5=xmk5/mkS5;
cyk5=cmk5-cakl;

mk6=m1-+apko6;
xmk6=mk6-a;
cmk6=xmkoé/a;
cak6=xmk6/mkKo;
cyk6=cmk6-cako;

mk7=ml+apk7;

xmk7=mk7-a;

cmk7=xmk7/a;

cak7=xmk7/mk7;

cyk7=cmk7-cak7;

%;tab for the first compile is not used
tab=[apk1,apk2,apk3,apk4,apk5,apk6,apk7,xm
k1,xmk2,xmk3,xmk4,xmk5,xmk6,xmk7,cmkl,
cmk2,cmk3,cmk4,cmk5,cmk6,cmk7,cak1,cak2,
cak3,cak4,cak5,cako,cak7,cykl,cyk2,cyk3,cykd
,cykS5,cyk6,cyk7;tab];

end
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Abstract—Employer branding is a relatively new
but necessary tool for HR managers, especially
today when Y generations steps on the job market.
The Y generation is goal-oriented, tech-savvy,
engaged and demands a lot of flexibility. The shift
in the traditional forms of recruitment and
retention fast becoming the lifeline of companies
around the world. Through the exploration of the
Y generation, we analyze how employers need to
innovate their company in order to attract but also
retain talent.
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I.  INTRODUCTION

Today, in the era of Globalization and 4th
Industrial Revolution staying on top of the “food
chain” is a struggle. Companies are in constant
pursuit of new and talented employees on a
market where talent is in a short supply. It is not
enough to focus on bringing the new talent into
the company, with a new generation of
workforce, HR managers face the challenge of
retaining talented employees.

The Y generation or Millennials differ from
what was considered a standard until recently.
This is not surprising if we take into
consideration that this generation is the first one
connected to the Internet. They are the first
generation to grow up with all the perks of the
globally connected society; it shaped them,
making them fit to navigate in the fast-paced
changes of today.

In a time when society is turned to innovation
and progress, companies must follow or fall
behind. A talented workforce is a crux of today’s
company assets, and this is the place where
employer branding comes in. HR’s are hard-
pressed to develop and promote not only the

ISBN: 978-86-80616-05-6

company as a brand but also to place the
company as a desirable employer brand on the
talent market.

This paper explores how employer branding
can aid HR managers as a tool to attract and
retain talent. To understand this tool, there is a
need to understand the concept of employer
branding and Y generation.

II.  EMPLOYER BRANDING AND Y
GENERATION

A. Employer branding

Employer branding is a relatively novel
concept, introduced by Ambler and Barrow
(1996) as a “package of functional, economic
and psychological benefits provided through
employment which is associated with the hiring
organization.” [1]. Employer branding derivates
from the marketing strategy of branding and
merges with recruitment [1], the aim is
positioning the company in the perception of
employees and potential employees as a sought-
out place to work. By creating a company image
and the message in accordance with the target
audience is one of the crucial steps in employer
branding [1]. But employer branding is so much
more than that, it is a long-term strategy [2]
which encompasses company goals, mission and
vision [3], and company work environment [4].
The influence of employer branding is best
shown in the graph, made by [5] (Fig. 1).

It is an all-encompassing, two-way, strategy
turned:

*Externally, towards the public image
eInternally, towards already existing employees.

Since the introduction of employer branding
as a concept and strategy, researches delved into
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Figure 1. Employer branding framework [5].

this topic, and yet, the field is still considered
insufficiently explored.

Researchers approached the subject of
employer branding from various aspects Most of
the research in this field are recognized as a tool
for attracting the target group, both from the
viewpoint of potential employees pursuing the
company as a desirable workplace, and from the
perspective of competitiveness while actively
head-hunting for new talents. A few studies have
focused on employer brand as a tactic to gain a
competitive edge. Some researchers emphasize
the dangers between the disparity in what is
promised and the reality, or rather, the subjective
viewpoint of employees how those promises are
fulfilled. But, in recent years,
the more focus was placed on the research of
employer branding as a tool in the retention of
already acquired talent. In that regard,
importance is placed on the aspect of gaining
employee loyalty through a set of benefits that
correspond to talent’s need and goals.

With  increased progress and fast
development of the Internet, researchers also
focus on the importance and the role of the
Internet in employer branding. The presence of
a company on the Internet today is imperative.
But with the influx of the new generations of the
workforce, the Internet is not only the place to
present a company, but it is also the place where
new talents seek for a workplace and where they
can reach out. Company profile on the Internet,
but also a “word-of-mouth” reputation on the
Internet can have a huge impact on employer
branding. Companies present themselves
through career websites, but career websites
work for both sides. In Serbia, one of the largest
career websites Infostud offers to all who seek
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employment advice how to look for work, often
the emphasis is on guidance to “check out the
company” [6, 7] before applying for the job.

To understand further how HR managers can
use employer branding as a tool to attract and
retain fresh and new talents on the market, a
deep understanding of the new generation of
potential employees is needed.

B. The Y generation

The Y generation or Millennials are a new
generation of workforce. There is no clear
definition, but the consensus is that Y generation
is born between early 1980 and early 2000. A
generation that was born when the Internet
started to gain popularity (those from the 1980s),
or when the entire world went online (those born
in early 2000). The span of 20 years in this
cohort initiate thinking that behavior of this
generation should not be generalized and there
are differences among segments of Millennials.
[10].

Millennials differ from the other two
generations (Baby Boomers and X generation)
with whom they share workforce and talent pool.
Regardless of the values that transfer from each
generation to the next one, Millennials had an
advantage. The advantage that their parents
lacked, even with the expansion of more
traditional media. Growing up connected, not
only among themselves - locally but also
connected to their age group through the entire
world. They grew up partially shaped by the
interactive culture on the Internet where sharing
and asking questions is a regular occurrence.
Ever-changing and growing creativity of the
Internet culture [8] is not a challenge but a
playground. But to understand the wider context



Figure 2. The context in which lived Baby Boomers, X and Y generations [10].

is necessary, we present context by comparing
Millennials with Baby Boomers and Generation
X [9] in Fig. 2.

Millennials  gravitate toward: shared
learning, collaboration, multitasking, relevance,
engagement. They have creative and “do it
yourself” way of thinking which leads to
innovation. Millennials are highly interactive. In
a work environment, they thrive when they are
mentored, presented with a challenge
Millennials are ready to step out of their comfort
zone. However, Millennials as employees tend
to accumulate the criticism from other
generations. While Baby boomers are
considered as diligent workers, and Generation
X has the reputation of good team players,
Millennials are perceived as professionally cruel
and somewhat lazy [10], in addition to that there
is a general perception that Millennials gravitate
towards short-term employment [11]. The
wrong perceptions come from misunderstanding
because of a generation gap.

When considering Millennials, we must
understand their need to customize everything.
One of the things is to understand and accept
their style of clothing which is more comfortable
than anything else [12]. Expectations, staying in
a traditionally structured job or staying overtime
out of pure loyalty, are unreal. They need flexible
working hours. They can turn every place that
has Internet signal into a workplace. As a
generation in constant communication, they will
surround themselves with “screens”- laptop,
tablet, mobile phone [13]. On the meetings
Millennials can actively participate - listen and

even ask questions, all while looking at the
mobile phone, multitasking is something they are
adept at [10].

Millennials highly value their free time. The
Y generation is social online and offline, and yet
they are individualistic. One of their key features
is open-mindedness, which goes hand in hand
with the tendency to support diversity. This
generation has a strong need to travel, to
experience new things. Millennials have highly
developed an appreciation for money, but they
are more inclined to spend it on travel than on
status symbols. The Y generation “wants all, and
now”: to be good parents, to keep learning and
self-improving, to travel and gain new
experiences, a good marriage, successful carrier
and to be socially active and engaged [14]. In the
process of decision making, they rely on
recommendations from friends more than on
expert opinion [10].

Constant change is a necessity, they don’t
avert from it even if the change scares them. As
task-oriented and fast thinkers, Millennials are
natural ~ problem-solvers,  their  creative
innovativeness place them as desirable
employees. Underlining everything already said
is one of most defining traits of the Y generation,
the never-ending need to learn and self-improve.

III. A NEW CHALLENGE FOR HR MANAGERS

In 2020 Millennials will make up for more
than half working-age population in the world, in
Serbia by 2021 up to 48% of the working-age
population [14]. In 2016, every third employee
belonged to the Y generation. With their tech-
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savvy and innovativeness, Millennials are the
new drive force on the job market, they are the
injection needed among now sparse and highly
sought talent.

HR Managers are facing a challenging task of
finding, recruiting, and retaining talent.

First, we will tackle the positioning of the
company as an attractive place to work.
Maintaining the company’s image as an
employer brand in the eyes of potential
employees demands a good knowledge and
understanding of the targeted segment. Tools are
necessary to track, and measure how is good
from the perspective of talent [15, 16]. The set of

values used to determine an employer’s
attractiveness uses five dimensions: interest
value, social value, economic value,

development value and application value [17].

One of the aspects of company attractiveness
is active participation and promotion of company
social responsibility. Millennials, as highly
engaged and socially aware generation measure
companies based on their engagement.
According to the study in the US,
climate/environment on a global scale is the top
concerns [18, 19]. Even if this aspect holds only
a small portion of a company’s attractiveness it
still helps, on an emotional level it builds the
company’s image as engaged and responsible.

Company’s presence on the Internet and
especially social media for Millennials is a
starting point when they seek employment. An
active presence on the Internet helps companies
in the recruitment process through the
communication of an employee’s benefits. The Y
generation judge employers attractiveness based
on seven parameters: website design, employer
value proposition, how directly these employer
value propositions are communicated, everyday
experience of employer value proposition, Social
Media rating, employer value proposition on
Social Media and recruitment communication
[20]. Through employer value proposition
employers communicate imagination,
personality, and emotions. More than one study
shows that Company website with active carrier
website or page where employees share images
and stories presents an effective means to attract
talent [17, 19, 21]. High level of Social Media
engagement and active, dynamic presence
corresponds to active and communicative nature
of Millennials. How employer communicates on
a website and Social Media also serves as a
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presentation of employer’s creativity, which
appeals to the creative and innovative nature of
Millennials.

However, attraction and active
communication is only a part of the process.
What employer communicates determines the
level of success. Appealing to generational traits
demands balancing between those traits and
company values and culture. Common traits of
the generation as an employee detected by
researchers, both academic and marketing, agree
on some common denominators. These
denominators might vary depending on the
country’s economic power, but not by much. In
Serbia, several studies are done on the same
subject and presented results correspond to the
local environment.

When considering employment Millennials
expect from the employer following: possibility
to advance, secure job, the possibility to learn
and develop new skills, pleasant working
environment, a good balance between work and
private life [22]. In addition to these key
expectations flexible working hours, the
possibility for remote working and modern,
innovative, and interesting work surroundings
holds an important level of attractiveness [13].
While on the job interview Millennials will ask
questions that correspond to this set of values and
expectation, more so if employer promotes them.
It is understood that all communicated must be
delivered.

After the talent is successfully recruited,
talent retention is a priority.

A. Talent retention

It is already established that “organizations,
where employees feel valued, recognized,
respected and supported, can have a higher
percentage of retention” [10]. Contrary to
popular belief, Millennials seek a secure job and
want to stay in the same company for longer
periods of time [11, 22, 23]. This creates an
opening for HR Managers and employers. In
order to successfully retain Millennials, HR and
company must work on constant self-
improvement of their communication and
leading skills. Millennials do not react positively
to orders without explanation, blind obedience
without context is not in their nature. Millennials
want to advance, but holding a title has no value
to them they take initiative and the lead,
naturally. They ask questions and expect
meaningful and to-the-point answers. Feedback



is something they seek, either in the form of
praise or critique. The shift from the more
traditional leading and working style is the key.

As previously mentioned, companies have
multigenerational ~ employees. In  most
companies, more than a few employees on
managerial position fall into the group of older
generations (Baby boomers or Generation X). To
avoid any misunderstanding that might create an
unpleasant working environment, and risk losing
talent, it is necessary to create an environment
with clear and constant communication. Paying
attention to their ideas, giving them space to
contribute to the company, asking for their
opinion and guiding them through mentoring
(and reverse mentoring where there is an option)
along with constant feedback creates a basis for
the retention.

In the work setting, presenting the task in a
form of challenge and giving them space and
freedom to complete the task, appeal to
Millennials. The employer should base a
managing style on mentoring, providing the
employee with a sense of value and care. The
constant need to learn new skills to improve
presents an opportunity for retention of talent, if
done correctly. The concept of lifelong learning
is tightly connected to this generation, employers
without training management system risk to lose
acquired talent. Sites like Coursera offer learning
at a distance and at the time most suitable for the
student, similar to that employers can create a
network that offers additional learning materials
and courses in a digital setting. For Y generation
even learning must be at their own rules, this
opens possibilities for employers [24]:

a) Learning  over  mobile  phone
(MLearning & Nanolearning): this style of
learning offers to the employees to set their own
goal, plan it and implement it.

b) Learning through games
(Gamification): games designed to engage and
motivate talented employees mix of pleasure, a
sense of leisure time that is educational. This
strategy is best for in-company training.

¢) Video as a learning material: video
materials on the blog or website can keep
Millennial’s attention for longer periods. As an
educational tool video has great potential for the
company, most eLearning today has a section
with video lectures.

d) Storytelling: as a technique offers a
development of expressiveness but also engages

the reader. This tool is also useful for in-
company training.

e) E-coaching: by asking carefully tailored
questions, the coach provokes thinking and reflection
of experiences, thus developing potential options and
creativity. Coaching could be done over the phone
or through the Internet, it offers fast feedback
but also in-time support and encouragement.

Millennials are not only passive gatherers of
knowledge, as a generation used to sharing they
can contribute to the employer by sharing their
knowledge with the older colleagues, and in that
way contributing to the overall performance in
the company.

Last but not least, regardless of the tendency
of Millennials towards alternative and flexible
work models, the employer must have clearly
defined work positions with a structured set of
measures for employee performance and defined
advancement plan based on employee
performance. Feedback in the form of formal
and informal recognition is a must.

The company that follows this path creates
invested and engaged employees, willing to stay
for longer periods in the same company. More
so, highly engaged employees are also unofficial
company ambassadors that can help the
company in attracting new talent through the
recommendation [25].

By 2020 in Serbia 9% working population
will be Zed generation, 48% Y generation and
40% X population. Joining to working scene
Zed generation will initiate human resource
management to pay attention on their behavior,
motives and values more intensively and
proactively [26].

IV. CASE OF MILLENIALS IN SERBIA

The research conducted in 2018. In Serbia
on the sample of 1000 Millenials. shows that
majority of Millenials who left their employer
done so because of:

a) Better job in another company (66%)

b) Low income (62)

¢) Poor interpersonal relationships (29%)

d) Lack of possibilities for further
learning (23%)

e) Bad work-private life balance (22%)

f) Unstable job (22%)

g) Boring job (19%)

h) No advancement possibilities (18%)

i)  Poor management and unclear vision of
the company (13%)

j)  To many responsibilities (5%)
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Better job and low income are the most
common reason for leaving the employer.
Following previous researches done in Serbia.
Medium to a low rate of employer leaving
because of a lack further education and
improvement, poor of work/life balance, job
instability or job being boring is positive but still
signals that in Serbia companies need to work
more on retention plan for their talent.

As a opposite when asked what attracts them
to the employer, Serbian Millennials are most
motivated by high income (60%), good
interpersonal relationships (43%), less likely to
advance (33%) and personal development
opportunities (32%).

In the perception of Serbian Millennials, the
most south-out skill from future employees are
work commitment (69%), work efficiency
(52%), computer literacy (46%), problem
solving skills (44%), and teamwork (40%).
These requirements do not scare them, 94%
thinks that they are dedicated to work, 93%
believes that they are efficient at work and 90%
is ready for teamwork. Where Serbian
Millennials lack is an academic knowledge of the
profession (68%).

V. CONCLUSION

In today’s economy attraction and retention
both talented and experienced, skilled, and
creative employees have become a top priority.
There is clear evidence to suggest that what
employees look for in their work is a mixture of
both tangible and intangible elements that create
a stimulating environment where their
contribution is recognized and appropriately
rewarded, where they have the chance to develop
and participate, and where the leadership of the
organization supports their efforts.

Managers are nowadays faced with the need
to understand motives, expectations, and
requirements of their employees, measure and
predict their behavior, and are familiar with the
factors which influence the level of engagement
of employees at work.

Employer branding is important and integral
part of every HR and every company that wants
to get a competitive edge on the job market.
Attraction of talent demands good knowledge of
target group but also employer’s willingness to
be flexible and self-improve.

When trying to attract and retain talent from
Y generation HR must work on improvement of
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communication skill inside the company as well
as on the Internet and Social Media. Recent
studies show that employer branding is stronger
via mentoring and coaching style of management
and engaging learning, training and career plan.
All these factors combined create engaged
employees that want to stay in the company.
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Abstract—The globalization of markets and the
technological advances within the framework of
the fourth industrial revolution - Industry 4.0 put
additional pressure on enterprises who compete
on the global market. Small and medium-sized
enterprises (SMEs) are becoming competitors to
big corporations. Technological and industrial
innovation play a crucial part in achieving a
competitive position on the market. In this paper
the importance of innovation in the context of
technology and industry for increasing
competitiveness analyzed. The main goal of this
research is to define and propose potential
solutions for improving the competitiveness of
domestic  enterprises, and the national
competitiveness of Serbia. The paper addresses
the present changes which are brought by
globalization and the advances within the fourth
industrial revolution. The paper contributes to
the existing body of literature and represents a
basis for future research in this domain.

Keywords - technological innovation, industrial
innovation, competitiveness, domestic enterprises,
SMEs

I INTRODUCTION

Globalization has brought big changes to
enterprises. The globalization of markets
directly affected enterprises who face additional
challenges when it comes to achieving and
maintaining competitiveness on these markets
[1]. Is was discussed that globalization created
competition between small and medium-sized
enterprises (SMEs) and big corporations.
However, globalization also allowed SMEs to
reach distant markets through various forms of

ISBN: 978-86-80616-05-6

e-commerce [2]. Therefore, it can be noted that
the globalization of markets certainly puts
pressure additional pressure on enterprises, but
also creates opportunities for SMEs which
couldn’t reach other markets beside their
domestic ones. Now, the issue with SMEs and
domestic enterprises in Serbia is the lack of
competitive ability. The majority of domestic
enterprises lack several competitiveness factors
including  technological and  industrial
innovation and as well as low productivity and
low product quality [3]. From here, further
issues arise, as domestic enterprises can’t
successfully compete on international markets,
which further negatively affects the national
competitiveness of Serbia. The situation of
domestic enterprises is even more grim, if the
modern technology framework of the fourth
industrial revolution - Industry 4.0 is added into
the “equation”, as domestic enterprises face
serious challenges in the domain of equipment
and tools used in manufacturing. As the
technology in manufacturing is “old” with the
average of 20 to 30 years, and hence almost
obsolete, product quality and production costs
suffer greatly [3]. It is evident that domestic
enterprises lack technological, industrial and
organizational innovation.

In this paper the importance of technological
and industrial innovation for achieving and
maintaining competitiveness on the global
market is analyzed. As domestic enterprises face
challenges amidst the globalization of markets
and the technological advancements within the
framework of the fourth industrial revolution,
this paper aims at proposing potential solutions
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to the competitiveness issues that these
enterprises face. Furthermore, the paper outlines
the background on globalization and Industry
4.0 in order to provide a broader overview on
why enterprises “struggle” to successfully
conduct business on the international market.
As mentioned, the main goal is defining
potential solutions on a micro and macro-level
which could increase the competitive ability of
domestic enterprises and the competitiveness of
Serbia overall. The paper consists of four main
sections (excluding the [Introduction and
Conclusion sections). First, the effects of
globalization and Industry 4.0 are discussed.
Second, the concept and importance of
innovation is addressed. In the third section the
competitiveness of  Serbia  and  the
competitiveness of domestic enterprises is
analyzed. Finally, suggestions are proposed and
guidelines are outlined for improving
competitiveness.

II.  GLOBALIZATION, INDUSTRY 4.0 AND
COMPETITIVENESS

Globalization as a phenomenon is a result of
the rapid development of information-
communication technologies (ICTs) and it
massively contributed to the homogenization of
markets, production standards and the increased
number of off-shore financial markets [4]. The
globalization of markets affects enterprises on
various levels. There is a higher demand for
implementing and applying international
standards for quality management,
environmental protection, and safety in the
workplace. Globalization doesn’t affect only
markets, and from an economic standpoint there
is the globalization of manufacturing
(outsourcing to countries where labor is
affordable), the globalization of competition (as
mentioned previously, SMEs are becoming
competitors to big international corporations),
the globalization technology, the globalization
of corporations and the globalization of industry
[5]. Due to the widespread adoption of ICT,
there is an increase of products and services
which are object of trade, thus increasing
market saturation and competition intensity. The
negative effects of globalization on the business
performance of domestic enterprises, are also
present in the EU and US. Currently, it seems
that Asian countries (China, North Korea,

Furthermore, in the next section, the concept
and importance of innovation is discussed. This
includes technological, industrial innovation as
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Singapore, Taiwan and others) adapted to the
globalization of markets more successfully
compared to the west [6]. Even though the EU
has issues when it comes to globalization,
Serbia is far behind the west, when it comes to
productivity and product quality. This may be
the reason why domestic enterprises have a
more difficult time achieving competitiveness
on the international market compared to
enterprises in developed countries.

Furthermore, besides globalization the
concept of the fourth industrial revolution -
Industry 4.0 affects enterprises from developed,
but also enterprises from transitional countries.
The concept of Industry 4.0 integrates business
activities, procedures and processes which are
managed and organized within global
manufacturing and distribution networks [7].
ICT is the basis of globalization, and it is the
main  driving force of technological
development within Industry 4.0. Basically,
within Industry 4.0, industrial electronics are
“evolving” into industrial informatics, and some
the characterized technologies of Industry 4.0
include RFID (Radio Frequency Identification),
Wireless Sensors, Wireless Business Networks,
additive manufacturing, 3D printing, Cyber-
security, automated robots and etc. [8]. When it
comes to developed countries in the EU, the
implementation and application of one or more
of the mentioned technologies is far less a
challenge compared to enterprises in Serbia
where the majority of enterprises and economy
as a whole relies on technologies from the
second and third industrial revolutions.
Therefore, discussing Industry 4.0 in the context
of Serbian enterprises is logically adequate only
if the issues and challenges are analyzed, and
not the application of these technologies.
Serbian  enterprises  have to  address
technological advancement in the form of
innovation, rather than radical implementation
of new ICT technologies (as this can be proven
counter-productive due to lack of knowledge
among employees). This further implies that
technological advancement should be “organic”
rather than ‘“raw” implementations of ICT
technologies. Step-by-step innovations and
incremental introduction of modern
technologies is a more stable and more
sustainable approach to increasing
competitiveness of domestic  enterprises.
well as managerial innovation (as Serbian
managers don’t apply modern management
methods and techniques).



III. INNOVATION AS A BASIS FOR
IMPROVEMENT

Innovation can be viewed as using resources
in order to increase value for the customer and
in general it is one of key components of
competitive ability [9]. In the same study it was
discussed that innovation positively affects
economic development, but due to the
qualitative nature of innovation metrics, there
are difficulties when accessing to measure
innovation, therefore, the outputs of innovation,
rather than inputs are measured. This approach
allows for optimization in the innovation
process. The innovation process can depend on
the type of product, process, the field of
innovation (technology, organization, and
marketing), and it can originate from research
and development, incorporation, imitation, and
experience [10]. Overall, technological and
industrial innovation has the potential for
increasing the competitive ability of enterprises
through proving higher value to customers.
Thus, bit can be argued that innovation has the
capability of increasing business and market
performance of domestic enterprises. In
addition, it was found that innovation, or more
precisely, a nation’s capacity for innovation
positively affects national competitiveness [11].
When it comes to the competitiveness of
domestic enterprises it was previously noted
that due to the lack of productivity and quality,
products of domestic enterprises can’t compete
on the global market. Now, how can
technological and industrial innovation change
this situation?

On a national level it seems that there is a
positive  relationship  between innovation
intensity,  sustainable = development, and
competitiveness [12]. Innovation can be viewed
as a crucial dimension of economic
development and change [13]. Also, regional
competitiveness is also affected by innovation
[14]. In the same study it was noted that
innovation as a potential can arise from
technological potential, educational potential,
scientific and technical potential, and
consumer’s sector potential. Based on these
studies and another similar studies in the
domain of innovation and competitiveness, it
can be argued that technological and industrial
innovation play an important role in achieving
competitiveness on an enterprise-level and on a
national level as well. Therefore, domestic
enterprises should focus on potential sources of
technological innovation. Implementing new

technologies may bring benefits to the company
but doesn’t necessarily indicate a sustainable
approach. Therefore, step-by-step organic
innovation of within the domain of technology
and industry could have more long-term
benefits for SMEs. Even if new technologies are
implemented as “ready-apply” solutions, there
is need for innovation of procedures and
processes within an enterprise, as it is unlikely
that a new technology can work within the same
business procedures framework.

Further, the lack of technological
advancement  within  domestic  industries
presents a burning issue, and technological
innovation as well innovation within industries
present a potential solution for achieving and
maintaining long-term competitiveness on the
market.  Technological, industrial  and
organizational innovation can be strong basis
for improving business performance and
competitive ability on the market. Before
specific suggestions for improving
competitiveness of domestic enterprises and
national competitiveness are proposed, an
overview of competitiveness indicators of
Serbia and the competitive ability of domestic
enterprises is analyzed.

IV. NATIONAL COMPETITIVENESS AND THE
COMPETITIVENESS OF DOMESTIC ENTERPRISES

National competitiveness of Serbia and the
competitiveness of domestic enterprises is not
sufficient compared to member countries of the
EU. As mentioned before enterprises in Serbia
lack product and service quality, the equipment
and tools are old, and there is a severe lack of
innovation in almost every industry. Therefore,
there is a necessity for a platform that will serve
as basis for innovation, development and
business improvement in order to increase the
competitive ability of domestic enterprises on
the global market [15]. Investments into
research and technological development in
Serbia accounts for 0.93% of the GDP [16].
This is very compared to the West European
countries who invest more than 2% from their
GDP which multiple times larger than Serbia’s.
Based on the Competitiveness Report published
by the World Economic Forum in 2019, Serbia
holds the 72th place (from 141 countries) [17].
Additional ranks of countries in the context of
competitiveness are presented in Tab. 1.
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TABLE L COMEPTITIVENESS RANKS OF COUNTRIES

(WEF, 2019)
Country Competitiveness rank
Serbia 72
Croatia 63
Slovenia 35
North Macedonia 82
Bosnia and Hercegovina 92
Montenegro 73
Romania 51
Hungary 47
Austria 21
Albania 81
Germany 7
United Kingdom 9
SAD 2

Source: [17]

Based on the data from Tab. I, it can be
seen that Serbia and its neighboring countries
have lower ranks compared to EU countries.
Only countries such as Bosnia and
Herzegovina, Albania, North Macedonia and
Montenegro are ranked lower than Serbia. EU
countries are much higher ranked, even
neighboring Hungary and Romania have
higher ranks. From 2018 a new methodology is
used for defining ranks and it includes the
trends and requirement of the fourth industrial
revolution - Industry 4.0. Furthermore, the
lowest ranks regarding competitiveness
indicators are presented in Tab. II.

TABLE II. COMEPTITIVENESS INDICATOR RANKS OF
SERBIA
Indicator Rank
Customer sophistication 124
Opportunity to rely on professional 114
management
Efficiency of naval docking services 111
Distortion effect of taxes on competition 110
Attitude towards entrepreneurship 107
Cooperation between employers and 107
employees
Security of private property 106
Loans which are not operative (in % 105
compared to the sum of all loans)
Law regulation effectiveness 104
Level of cluster development 104
Employee training intensity 104
Mobile phone subscriptions 104
Source: [17]

Based on the data from Tab. II, it can be
seen that several mainly innovation intensive
indicators  such as  attitudes  towards

evaluation. This way over-innovating and
over-spending on innovations is avoided.
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entrepreneurship, employee and employer
cooperation, cluster development, and employee
raining intensity have low ranks, which may be
a contributing factor to the overall lack of
technological, industrial and managerial
innovation in domestic enterprises. Namely,
without entrepreneurial activities there is less
innovation overall in a specific industry, or
country for that matter. Similarly, if employees
and employers don’t communicate effectively,
potential innovative solutions which may come
from employees are not taken into
consideration. Without employee training,
intellectual capital remains stagnant, as well the
intensity of innovative actions. Clustering of
enterprises has shown to bring positive effects
regarding business performance and market
performance and all this through higher
potential in the domain of technological and
industrial  innovation. Evidently, Serbian
enterprises lack these factors, or they are low-
ranked, which further indicates low innovation
potential.

In the next section, based on the analyzed
literature and data, suggestions for improving
competitiveness are proposed. The suggestions
aim at integrating the “weakest links” of
domestic enterprises into actionable potential
solutions.

V. SUGGESTIONS FOR IMPROVING
COMPETITIVENESS

Based on the analyzed literature and the data
presented within the competitiveness report it is
evident that Serbia lacks fundamental
infrastructure for innovation. However, there is
potential and in order to make use of it, the
following suggestions are proposed:

eEnterprises should invest in employee training

and employee skill development. This would
increase the innovation potential within the
enterprise.

eIncreasing employee skills and knowledge is

important, and it is even more important to
effectively allocate and manage intellectual
capital within an enterprise, as it is one of the
main components of innovation.

eProduct innovation should be based on
market research and customer satisfaction

eApplication of modern management tools and
techniques is important to manage new
product or process development.



oThe government has to establish an
infrastructure which will enhance innovations
in all industry sectors. This could be achieved
with incentive programs.

e]n addition, cluster formation between several

enterprises in specific industries could
increase  technological and  industrial
innovation.

o[KT should be integrated in enterprises where
an adequate infrastructure exists.

o[f there is no infrastructure for IKT
implementation, actions should be taken in
order to make it available.

ePotential sources of innovation should be
identified and enhanced within an enterprise,
but also on a national scale.

e[ncentive programs for
should be introduced.

entrepreneurship

eEnterprises should establish a motivating
environment for entrepreneurial activities.

In sum, the Serbian government should
develop a motivating environment for
technological and industrial innovation through
incentive programs and entrepreneurship
programs. On an enterprise level, enterprises
should invest in their employees and aim at

organic, sustainable, long-term innovations.
This  implies that improvements and
optimizations which are innovation-based,

shouldn’t be periodic, but continuous with the
goal to answer the demands of a globalized
market. Domestic enterprises have to address
the importance of innovations and the necessity
of it for continuous and long-term
competitiveness on the market. In the case of
Serbia, change has to be two-sided. First,
systematic changes on a national-level should
be introduced, and then striving to motivate
enterprises and potential entrepreneurs to
innovate in a sustainable manner.

VI. CONCLUSION

Competitiveness of domestic enterprises is
inadequate  and  practically  non-existent
compared to enterprises in the EU. Further, this
results in low competitive ability on a national
level. The main reason behind this is the lack of
modern manufacturing equipment which further
results in low product quality and high
manufacturing costs which affects product
prices on the market. High production costs

can’t result in competitive prices on the
international market. On a national level, there
are little “technology rich” products meant for
export, and this immensely contributes to the
low national competitiveness. It is evident that
domestic enterprises face challenges on the
international market. Systematic changes on a
national level are necessary. In this paper it was
noted that technological, industrial and
organizational innovation is a necessity for
increasing competitive ability. It can be
concluded that organic innovation and effective
intellectual capital allocation are an imperative
for improving competitiveness. Also, a
stimulating environment for innovation needs to
be established and stronger support for
entrepreneurship should be given.

The main limitation of this paper is the lack
of an empirical analysis of data obtained from
domestic enterprises. However, due to the
nature and goal of the paper, this limitation is
not severe. The paper itself contributes to the
existing body of literature in this domain and it
provides a solid basis for future research.
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Abstract—The business world is ripe for change.
Changes in the environmental conditions of an
organization call for strategic responses from
management. This has brought a major shift in
the way management deals with the complexities
of decision making. Businesses today are
described by their business models rather than
just a product or technology. Entrepreneurs have
been able to create extraordinarily successful
business by designing & implementing successful
sustainable  business models. To ensure
sustainability of business models, businesses
practice certain set of interrelated activities. They
initiate with the process to attain sustainability
and the process continues, for nothing is ultimate
for all times in today’s business world.

Keywords - business models, sustainability,
innovation

I.INTRODUCTION

Business Environment is highly dynamic,
increasingly uncertain & fiercely competitive. It
is characterized by the acronym ‘VUCA’ for
volatility,  uncertainty, = complexity  and
ambiguity. The major driving forces of
Information & Communication Technology,
increasing globalization, shorter product life
cycles due to product innovation, emerging
marketing practices, are in motion and create
incentives or pressures for changes. All this has
raised the complexity & difficulty in business
decision making process. Managing business is
become an ever-harder task. To deal with the
manageability of these issues, managers
perceive the business model concept. Business
can be managed well, to enhance overall
performance, profitability, sustainability by
adopting a “Business Model” view of the
organization. It must be described, assessed for
viability, discussed, measured, communicated,
modified & reviewed on continuous basis to
meet changing demands of competitive world.
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Business Model orientation in organizations
help them develop core competencies,
empowers their products and enacts commercial
opportunities. ~ The  difference  between
accomplishments and failure for similar
technology or product can be referred as
Business Model and hence, organizations are
moving towards building Business Model
Portfolios rather than just product portfolio.

In the following research paper, the
researcher first has explained concept,
subsequently the pursuit of long-term

sustainability has been discussed and finally
analyzed the relevant information to reveal what
lies at the realm of sustainable business models.

II.RESEARCH PROBLEM

The following research problems have been
raised in the research paper:

e Why has this concept gained importance
in today’s competitive business world?

e What determines the success of business
models?

o [s there any one key objective that ensures
fulfillment of all other objectives of a
business model?

eWhich procedure is adapted by
organizations to ensure sustainability of
their respective business models?

e What lies at the origin of process applied
by organization to sustainability?

III.OBJECTIVES OF THE STUDY

eTo study the growing importance of
business models in today’s competitive
world.
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eTo study the indicators
success of business models.

determining

oTo identify key objective of business
models that ensures fulfillment of other
objectives.

oTo establish a logical procedure adapted
by existing businesses to achieve
sustainability of their business models.

eTo identify the realm or origin of
sustainability of business models.

IV.NEED/RELEVANCE OF THE STUDY

The success of businesses today is depended
on how successful their business models are.
Hence it is important to get an insight into what
this model aims at, how it deliberates processes
for sustainability. The procedure the researcher
has sought to establish is very much in
existence and is practiced by businesses today.
But it’s important to recognize such algorithms
in business to raise the scope for further
enhancements.

V.RESEARCH METHODOLOGY

This research is an exploratory research and
is based on secondary data collected from other
research papers, thesis’, and books.

VI.CONCEPT OF BUSINESS MODELS

This concept is still young and researches in
this domain add on to the meaning, ways to
map, modify, test, business models altogether.
After a careful literature review, the researcher
has interpreted the concept of business model
concept in the following way:

“Business Model is a representation of
businesses structures and mechanisms that are
involved in creating, delivering and capturing
value for, to and from the customers, with the
motive to earn profits and grow substantially
ensuring sustainability.”

Every company has to form its own business
model which relates its distinctive mixture of
assets and activities to value creation.

VII.LELEMENTS/COMPONENTS OF BUSINESS
MODEL

Researchers and Authors have proposed
different business model Ontology’s specifying
its elements, their properties and also their
relations. However, [l] proposes single
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reference model ontology depending upon the
similarities of a broad range of other Business
Model Ontologies.

Accordingly, [1] the following four pillars
of business model split in Nine Building Blocks
of Business Model.

TABLE L COMPONENTS OF BUSINESS MODEL
BY OSTERWALDER
Pillar Value proposition
Product Target Customer

Customer Interface

Distribution Channel
Relationship

Infrastructure I 7 -

Management Value C.on iguration
Capability

Financial Aspects -
Partnership

VIIL.INDICATORS OF SUCCESSFUL BUSINESS
MODELS

All entrepreneurs strive to attain success and
hence make attempts to devise and put into
practice  successful models for their
organizations. However, success is seen as
various things from varying viewpoints. The
success of Business Model can be analyzed on
different grounds, through varied indicators.
The field of Business Model which concerns
with appraisal of business models is known as
Business Model Evaluation. Various authors
have provided with literature regarding
indicators for BME.

In [2] wealth potential of Business Models
that covers four factors is discussed:

eExtent of efficiency in
customers benefits.

delivering

e Extent of differentiation.

eDegree of fit along with elements of
business concept.

¢ Extent to which Business concept exploits
profit boosters

In [3] three levels of these models, namely:
Profitability Measures (firm’s earnings and cash
flows), Profitability predictor measures (profit
margins revenue market share and growth) and
Business model component attribute measures
(provides benchmark questions for each Afuah
& Tucci’s Business Model Components) are
given. One of the components being
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sustainability, the benchmark question for
sustainability is “Has the firm been able to
maintain or extend its lead in its industry?” On
the analysis of various definitions and
evaluation indicators proposed by authors, it can
be said that a direct relationship exists between
the revenue generation capacity of the
organization and sustainability. The attainment
of sustainability thus ensures all other objectives
of business model are met with. Hence
sustainability is the key objective/indicator of
successful business models.

IX.THE CONCEPT OF SUSTAINABILITY

It is possible to interpret the term
sustainability in various ways. In 1987, it was
commonly used in an ecological context.
Brundtland described sustainable development
as  "meeting today's needs  without
compromising future generations ' ability to
meet their needs. Business leaders used the
word "sustainability" before that time to
connote a company with steady growth in its
earnings. Sustainability is also often used to
describe an organization's philanthropic efforts
to protect the environment.

Adam Werbach, a global CEO of the
world’s largest sustainability agencies, Saatchi
and Saatchi’s has realized true sustainability
coequal components to be:

e Social (acting as if other people matter)
e Economic (operating profitably)

e Environmental (protecting and restoring
the ecosystem)

o Cultural (protecting and valuing cultural
diversity)

For the purpose of this research paper,
Sustainability has been interpreted as the
tendency to continue to exist and also the
capacity to remain competitive. It focuses
moreover on the economic aspect that aims at
operating profitability. In today’s business
world, where changes occur on all business
fronts, organizations are mainly guided by the
objective of sustainability that fosters them to
plan, build and put into practice the sustainable
business models.

X.THE REALM OF SUSTAINABILITY OF
BUSINESS MODEL

In [4] the nature’s simple rules for
sustainability is enlisted. These rules are
derived from the various studies conducted on
Darwinism- Theory of natural selection. These
Natures rules of sustainability include:

eDiversity across generations: diversity in
hereditary  structure  and  behavior
maintains long term survival.

oSettle in and concentrate to the ever-
changing environment: ordinary organism
practice adaptive navigation, adjusting to
variations in weather, foodstuff, and
predators.

eImprove with each cycle: Evolution can be
harsh, but it’s a strategy for long term
survival.

The rules mentioned above are all focusing
on one common element and that is “change”.
Change to Adapt, Improve, Specialize and
Diversity.

Also, the very derivation of these rules is
from the behavior of the organisms that are part
of the nature. Business Organizations too, have
evolved in the nature, interact with nature, use
natural resources, create values for societies that
prevail in nature These nature’s rules of
sustainability hence are valid for business, have
an implication on business organizations too.

Hence to ensure sustainability, business
organizations should change to adapt, improve,
specialize and diversify in the dynamic,
competitive business environment. While it is
important to change, creativity has to be
inculcated in the process to adapt, improve,
specialize or diversify and that calls for
innovation.

Moving ahead, in context of business
models that are very much inherent to business
organizations, the entrepreneurs should strive to
design, build innovative business models to
ensure sustainability.
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From the previous discussions it is clear that
it’s necessary for organizations to maintain or
extend their position/lead in the industry they
compete to ensure sustainability. Maintaining or
extending its lead in the industry is a result of
increasing revenue generations’. To raise the
revenues, Organization’s margin and/or market
share should be increasing. The increase in the
market share is an outcome of a competitive
advantage that is necessary to beat competition
in the market. Competitive advantage allows a
firm to gain an edge over rivals when
competing, raising profitability to level greater
than the average profitability of other firms in
the industry. The source of competitive
advantage is core competencies. Core
competencies are capabilities, knowledge,
skills, facilities necessary to design and produce
core product. They represent distinctive skills as
well as intangible, invisible, intellectual assets
and other capabilities. These competencies are
built through differentiation and uniqueness
from its competitors. The organizations should
be able to differentiate from its competitors that
have to have a real impact on customer’s choice
and company’s market position.

To differentiate from its competitors,
organizations  should look beyond the
conventional way of doing things and innovate
in designing, building, modifying its Business
Model. Innovation in business model does not
necessarily require completely new ideas
creation; it can be attained through learning
from existing models and recombining them.
Only around 10% of innovative business
models are completely new patterns, whereas
90% of them adapt, refine and combine the
existing business models. Innovation helps in
envisioning future opportunities and helps
businesses build competitive advantage.
However, all competitive advantages have a
limited life since the benefits created by any
differentiation can be duplicated by its
competitors. Hence, business should constantly
analyze their business models, check their
viability and modify business model through
innovation.

After careful examination of the above
discussion the researcher has been able to derive
the following circular flowchart depicting the
cyclic procedure adopted by businesses to thrive
in perpetuity i.e. attain sustainability of business
models:
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Figure 1. Circular flow diagram for attaining
sustainability in business models.

For innovating business models, the
components or elements of business model are
considered separately for innovation. Elements
as proposed in Osterwalder’s thesis on business
model ontology of value proposition, Division
of customers, customer relationship, supply
channels, key resources, key activities, key
partnerships, revenue structure and cost
structure for example are considered separately
for innovation.

While it’s necessary to address all elements
for examining business model viability,
innovation in one or more has made business
models successful and difficult to imitate,
ensuring sustainability. Some examples of such
businesses are discussed below:

Apple's transformation to a consumer
electronics and music trend from an innovative
yet declining personal computer market. It’s a
clear outcome of redefining the business model.
Apple focuses on innovation in its value
proposition by product innovation. Its products
are not only differentiated but are highly
outstanding. Apple was thus able to deliver
higher value products to its customers. Also, the
company has innovated in maintain customer
relations so extensively Through handling face-
to-face interaction and growing brand
awareness through the tech support system of
Apple Genius.
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INTEL: Intel has a business model focused
on innovations in the key activity of research
and development. Intel enjoys first mover
advantage more than once because of its rare
fast research and development cycle time.
Capability that brought SRAM and DRAM
integrated circuit technology and brought
microprocessors to market well ahead of
competitor. The products could be imitated but
it’s  difficult to imitate research and
development cycle time capability.

GOOGLE: Google’s innovative business
model has innovative product delivering highest
value to people today “search engine”, but its
success was defined by innovation in revenue
model. Initially, there was just a free search
engine, then Google licensed its technology to
other websites, wasn’t a winner either. Then
Google provided paid search listings alongside
the ‘objective’ ones which were quiet a success.
But even more successful was its plan to build
on its proprietary search engine algorithms to
deliver targeted ads. To other websites, this has
generated more than half of Google’s revenue
since 2004.

LOS GROBO: An agribusiness initiated by
a Russian- Jewish farmer in Argentina Gustavo
Grobocopatel. It exercised focused innovation
in bringing the key resources for conducting
business. The farmer initially faced a shortage
of arable land, labor, capital to start with his
business. All these challenges were conceived
by Grobocopatel and an ingenious business
model was developed through innovation. To
deal with scarcity of land it was leased rather
than acquiring, for scarcity of labor it was
subcontracted for every aspect of farm work
giving him access to ‘freelance’ laborer’s hired
only when needed, the problem of scarcity of
capital for acquiring equipment was overcome
by renting equipment from small local
companies. Soon, Los Grobo started operating
as an asset-light company, leveraging a grass
root network of 3800 small and medium sized
agriculture suppliers and became the second
largest grain manufacturer.

All these and many more organizations like
Walmart, Amazon, etc., and so on have
innovated in one or more of the elements of
business model and attained a competitive edge
to raise revenues and attain sustainability.

XI.CONCLUSION

Innovation is critical to business models of
companies today. Without innovation it will be
difficult to survive and sustain in current
competitive business environment. Various
components of the business model should be
innovated and then integrated to establish a
strengthened business model that is truly
sustainability. Also as rightly stated by Sir
Winston Churchill “Success is not final, failure
is not fatal, it is the courage to continue that
counts.” Sustainability is not attained with
single attempt to innovate in business models.
It is a gradual process that requires breaking
through different innovative business models to
derive the best that results in best outcomes.
Hence organizations should constantly foster to
design innovative business models. Describe,
understand, modify, refine, test, challenge, and
remodify existing business models. Hence it is
conclusive to state that Innovation lies at the
realm of sustainability of business models.
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Abstract—As much as possible we strive to the
more balanced regional development, trying to
reduce discrepancies in all indicators of living
standards, welfare and other measures of
economic and social development. To achieve this
goal of equal developing opportunities, as the key
for long-term and sustainable development, we
need to detect what are the specific needs of less
developed regions in terms of innovations for
creating close-fitting innovation systems. The aim
of this paper is to connect and emphasize the
potential of quadruple helix model actors (local
government, university, private sector and civil
society) for inclusive regional innovation systems.

Keywords — innovation system, knowledge
management, sustainable regional development,
quadruple helix model

L INTRODUCTION

The concept of regional innovation systems
began to attract the attention of economic policy
makers and academia in the early 1990s, above
all, as a very promising analytical framework to
advance understanding of the innovation process
in regional contexts. Although there is no one
generally accepted definition for a regional
innovation system, it is usually understood as a
set of interactive public and private interests,
formal institutions and other organizations that
function in  accordance with  defined
organizational and institutional relationships
and thus contribute to the generation, use and
dissemination of knowledge [1]. As an
"institutional  infrastructure that supports
innovation in the production structure of the
region", a regional innovation system consists of

ISBN: 978-86-80616-05-6

subsystems that create and exploit knowledge by
interacting with other regional, national and
global systems for the convergence of new
knowledge [2].

An indispensable step for using institutional
infrastructure that should help creating tangible
benefits for regional development is to
introduce inclusive innovation for all who
doesn’t have stable enough starting point and
have been excluded from the development
mainstream.

Creating and consolidating knowledge-
based regional innovation systems is one of the
key goals of Triple/Quadruple Helix model
theory and practice. Knowledge-based regions
such as Silicon Valley, Emilia Romagna or
Baden-Wurttemberg did not emerge
spontaneously - their development is the result
of decades of effort toward success. In contrast
to biological evolution, arising from different
mutations and natural selection, social evolution
is created by the conscious action, formation,
and development of different institutions [3].

Smart, sustainable and inclusive growth is
the key goal of several EU initiatives, strategies
and programs in the short, medium and long
term and at the regional, national and pan-
European levels [4,5]. In this paper, we will
explore, explain and emphasize the conceptual
(potential of quadruple helix model actors - local
government, university, private sector and civil
society), as well as possible practical
connections between them (inclusive regional
innovation systems) with an accent to rural areas
of developing countries.
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II.  QUADRUPLE HELIX MODEL AS AN
SUSTAINABLE REGIONAL DEVELOPMENT
APPROACH

Both the Triple Helix (TH) concept and the
Quadruple Helix (QH) approach are grounded
on the idea that innovation is the outcome of an
interactive process involving different spheres
of actors, each contributing according to its
‘institutional’ function in society. Traditional
protagonists of the TH are University (UNI),
Industry (IND), and Government (GOV). Civil
society (CIV) is the additional sphere included
in the QH. Contribution to innovation is
envisaged in terms of sharing of knowledge and
transfer of know-how, with the helices models
assigning and formalising a precise role to each
sphere in supporting economic growth through
innovation. As society becomes more and more
interactive, the role of knowledge as well as the
number and scope of spheres to be included in
the innovation-generating process have been
increasing over time [6]. But, what does it mean
for rural regions of developing countries which
don’t even have basic infrastructure for
configuring some innovative structure for
starting point. The good side of this problem is
that the ICT interaction in globalized world
makes it easier to connect and absorb the
knowledge that we need. The dark sides of this
situation in developing countries are motivation
of the local people, trained professionals for
dissemination of skills, financial support for
infrastructure and improvement of technology,

local governments making extenuating
framework for rural inclusive innovative
development.

A new form of innovation that has been
given the label ‘inclusive innovation’ is growing
in developing countries. It has different names
that reflects different emphases and has also
been given other labels including ‘pro-poor
innovation’,  ‘below-the-radar  innovation’,
‘grassroots innovation’, ‘BoP (base-of-the
pyramid) innovation’, and more [7, 8, 9, 10, 11,
12]. Mainstream innovation was promoting
development and creating wealth, while has in
fact increased inequality between rich and poor,
but inclusive innovation is trying to reduce
inequality and poverty. Growth in the reality of
this alternative or modified form of innovation
has been matched by a growth of political and
academic interests, driven particularly by both
an actuality and a heightened perception of
rising inequality. That inequality — as well as
being inherently problematic— is also seen as
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holding back social and economic development
in the long run [13].

By promoting an innovation system where
marginalised groups play central roles, the
Quadruple Helix model provides an interesting
example of how to bridge the gender gap of
entrepreneurship and innovation in future
innovation  systems initiatives. These
experiences can guide future policy programs on
regional growth and innovation when aspiring to
create more inclusive ways of “doing
entrepreneurship” [14].

One such aspect is the consequences of the
regionalisation of innovation system concepts
that tend to make weak and under-developed
regions subject to the same policies as highly
competitive nations and industry clusters. The
Quadruple Helix model is a response to the calls
for civil society involvement and emphasis in
weak regions [15].

Therefore, a new connection between
science and society can be achieved within the
national/regional innovation system as a model
of integrating education with other elements of
the system: economy, financial sector,
government institutions, research institutes, all
in accordance with market needs. The task of
this system is precisely to restore the process of
technological change to their natural
environment - enterprises and create the
conditions for their endogenization. This
involves creating such integration links
(knowledge flows) between science and the
economy that will lead to the enhancement of
technological capabilities and accelerate
technological change [16].

The real challenges for implementing the
quadruple helix model in rural areas in
developing countries are remoteness of
university or other knowledge-intensive
institution present which makes a difference
from the point of view of local development
agendas. In many regions, also the business
community may be scattered and insufficiently
developed in terms of innovation. And
furthermore, this kind of region may also have
a weak public sector to enhance
innovativeness. In such regions, social and
community groups may often play the
dominant entrepreneurial role [9].



III.  INCLUSIVE REGIONAL INNOVATION
SYSTEM FOR UNDER-DEVELOPED REGIONS

No matter how to define ‘inclusive
innovation’, however, it focused on the
structures and processes required to develop and
deliver innovative technologies (goods and
services) incorporating the needs and interests of
the poor. Meanwhile, it has novel features
including significant involvement of the private
sector and global value chains, the development
of poor consumers as an accessible mass market,
growth of technological capabilities within
developing countries and the involvement of
new technologies [10,11]. Within the literature,
one finds four aspects of inclusivity that are
highlighted [16,17,11,7]:

e  Inclusivity of innovation precursors:
for example that problems to be addressed by
innovation are of relevance to the poor.

e  Inclusivity of innovation processes: for
example that the poor are involved in the
development of innovative goods and services.

e Inclusivity of innovation adoption: for
example that poor consumers have the
capabilities to absorb innovations.

e  Inclusivity of innovation impacts: for
example that innovative goods and services have
a beneficial effect on the livelihoods of the poor.

Community
*Maintain Stability
*Alleviate Poverty

ocial Equity
*Equality Principle
*Difference Principle]

on

Social Innovation
*The Strategy Of
Bop Group

Figure 1. The logical starting points of inclusive
innovation (Source: [18])

IV. REGIONAL INNOVATION SYSTEM
PERFORMANCE ASSESSMENT

With its Communication ‘Strengthening
Innovation in Europe's Regions: Strategies for
resilient, inclusive and sustainable growth’, the
Commission is committed to boosting
innovation-led growth and helping regions seize
the opportunities brought by technological
change and industrial modernisation. The
Commission has identified four main challenges

to regional innovation as well as some pilot
actions to tackle them. These actions will be
launched by the end of 2017 to promote larger
investments in interregional innovation projects
and accompany the industrial modernisation of
less-developed regions [19]:

1. Boosting innovation capacity in less-
developed regions,

2. Increasing cooperation in innovation
investment across regions,

3.  Further reforming research and
innovation systems within regions,

4. Facilitating synergies between EU

policies and instruments.

According to Committee of the regions
various approaches are implemented at the
European level to quantitatively assess a
territory’s innovation performance. Each of these
approaches relies on different types of data and
focuses on specific aspects of the innovation
process. Table 1 indicates data availability within
the main sources identified. In fact, the number
of sources providing quantitative information on
innovation performance (including enabling and
hampering factors) at the regional level is
limited.

TABLE L SOURCES OF DATA FOR INNOVATION
PERFORMANCE ASSESSMENT
Source \Geographical Type of information
level
Regional ~ Mainly NUTS2. | Each region is

Innovation [NUTS1 for some | classified as modest
Scoreboard [Member States. innovator, moderate
RIS) innovator, innovation
follower, or
innovation leader.
Innovation scores by
region are given on
the basis of 11
indicators grouped
under three headings
(Enablers, Firm
Activities and
Outcomes). Sources of
data for the indicators
include Eurostat and
the Community
Innovation Survey.

Innovation Country level | Each country is
Union NUTSO0). classified as modest
Scoreboard innovator, moderate

1US) innovator,innovation
follower, or
innovation leader.
Innovation scores by
country are given on
the basis of 25
indicators grouped
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under three headings
(Enablers, Firm
Activities and
Outcomes).

Targeted Support, S3
Actors, S3 Co-
operation and S3
Communities), tools

targeted information
divided into six
sections (S3 Themes,
S3 Governance, S3
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Innobarom |Country level | Survey on activities for regional

eter NUTSO0). and attitudes related to comparison on
innovation within structural similarities
European businesses (Regional
and civil society. Benchmarking),

Every year the specific Priorities
focus/topic of the (EYE@RIS3), and
survey changes. Inter-regional trade

IDigital Country level | The index reflects 30 flows.

[Economy  (NUTSO0). indicators on Europe’s OECD [Large regions, | Among the most

land digital performance database ~ mostly consistent | relevant datasets

Society grouped into five with the NUTS2 | related to innovation

Index dimensions: level. performance are

(DESTI) Connectivity, Human education level of
Capital, Use of labour force, R&D
Internet, Integration of personnel by sector,
Digital Technology, R&D expenditure by
and Digital Public sector, and patents
Services. applications.

[Eurostat INUTS2. Several datasets, Source: European Union, Committee of the Regions (2016)
especially from the Using the Quadruple Helix Approach to Accelerate the
domains of regional Transfer of Research and Innovation Results to Regional
education Growth.

(t_reg_educ), regional L. . .

science and After determinating a classification of

technology European regions into ‘innovator types’ (ADV -

(t_reg_sct), and advanced, MED - medium and MOD — modest,

regional information . .

society (t reg isoc) for developing countries we should add more
EU NUTS2 and | The index reflects 73 classes because the innovation systems in
Regional ~[country level | variables related to developing countries are different in its basis and
Competit (NUTS0). ;11ff?ref_lt domains: maturity. For example, Altenburg [17] asserts
}Vzness l\r/llztclgzggfl’omic and points out “the need to cater for different

(RESX Stability, needs for all specific cases; they should be build
Infrastructure, Health, on institutional frameworks that tend to be much
E?SLC Eglécaﬁo_n, . less formalized, and rules that are less

1gher Education an enforceable; and the key agents as well as the
Lifelong Learning, . . . R .
Labour Market incentives that determine their behavior tend to
Efficiency, Market be very distinct. The innovation systems
ilze&,TeCh“]glOglcal literature explicitly recognizes that policies need
caquness, SUSIess to be context-specific. Institutions develop in
Sophistication, and . . .
Innovation. response to changing economic and social
Regional [200 regions Information on conditions, and vice versa. The choice of
Innovatio | (NUTS2) of 20 regional innovation technologies depends on initial socio-economic
no Member States | policy measures, conditions, and, as technological learning is
Monitor ~ NUTS1 and | policy documents, lative in nature. the decisions that are tak
Plus NUTS? level). organisations, good cumulative in nature, the decisions that are taken

(RIM+) practices in regional at the start of evolutionary processes give rise to
innovation, mapping particular trajectories.” As Nelson [20] has put it,
of advanced technologies,  industrial  structures, and
manufacturing and LT L . .
relevant pilot/demo supporting institutions co-evolve. This explains
projects. why technological knowledge is deeply rooted in

RIS3 167 regions | Guidance material and the specific institutions of societies, and its

Smart ~  [NUTS2) and 18 | good practice content and availability varies across societies,

Specialisati [countries examples for smart hen f: d imil A

on NUTSO) specialisation and eVen'W en aCtOI: endowments a.re 'Slml al‘.'

platform innovation strategies, growing body of literature deals with innovation

in developing countries. After analysis of
numerous policies and cases in practice, we
could underline that imperative for implementing
the quadruple helix model approach in inclusive



regional systems for developing countries are:
systematically research and discovering the
specific needs for motivating the local citizens
for socially inclusive types of innovation,
investigating distributional effects of policies,
strategies and action plans in similar EU regions,
strengthen the role of governments as agents of
resource allocation, making nurturing framework
for more local private sector investments in
innovations and R&D intended for under-
developed sectors in particular areas.

V. CONCLUDING REMARKS

As a concept whose value is seen in
adaptability and applicability at many different
levels and forms, the aim of the paper is to
highlight the potential of the model as a catalyst
for innovation processes and the transfer of
usable knowledge, relevant for the development
of society in less developed regions. The
dynamics of knowledge-based development of
rural and under-developed regions need to be
specifically “tailor made’ approach, sustained by
local government, universities and research
centers, private firms and civil sector. Regional

policies, strategies and action plans for
operationalizing  innovation  systems  on
regional/local level usually arise from

policymakers in urban centres and capitals.
Expecting to be universally applicable, those
actions (e. g. classical “triple helix” model and
its successors for economic development based
around the idea of universities, business and
public sector organisations all coming together
to foster innovation and economic prosperity)
may be impracticable in many rural and under-
developed areas. Those actions may fail, if
they’re not adjusted to local needs and
circumstances. In this kind of regions, usually
there is no university, research centres or other
knowledge-intensive institution, private sector
in majority is insufficiently developed in terms
of innovation. Furthermore, in those regions
there is not formed public sector to motivate
community and individuals to enhance
innovativeness. After the regional innovation
system performance assessment is set, the
costum-made strategies for resilient, inclusive
and sustainable growth should be made, close-
fitting to every local community. Opportunities
brought by technological change and industrial
modernization becomes the real practical
opportunities for under-developed regions when
the local governments apply the right model for

sectoral development which are potential for
every single region, motivating the private
sector to enhance the innovation development
by re-investing their profits for education and
knowledge base of their employees. At the same
time, universities, research institutions and
knowledge-intensive centers from urban areas
should make local consultative centers for
innovation and entrepreneurial skills creation.
The local community may also play a significant
role in rural and under-developed regions, in
making entrepreneurial impulse and innovative
consciousness in local society. If the basic of
innovation system at regional level is set on
elements of triple helix model and if there is a
presence of individual institutional elements,
innovation processes are becoming increasingly
open to different interests of stakeholders. In this
respect a quadruple helix model approach is
highly beneficial for inclusive regional
innovation systems, including the fourth helix —
civil society and local community, as an
inseparable part of sustainable development for
rural areas in developing countries.

ACKNOWLEDGMENT

This research is supported by the Ministry
of Science and Technological Development of
Serbia, as part of the projects: Interdisciplinary
Research European Integration and Social and
Economic Changes in Serbian Economy on the
Way to EU [No. III 47009], Basic Research
Challenges and Prospects of Structural Changes
in Serbia: Strategic Directions for Economic
Development and Harmonization with EU
Requirements [No. OI 179015] and Improving
the Competitiveness of Serbia in the Light of EU
Accession Process [No. 47028], for the period
year 2011-2019.

REFERENCES

1. Doloreux, D. (2003). Regional innovation
systems in the periphery: The case of the Beauce
in Québec (Canada). International Journal of
Innovation Management, 7(1), pp. 67-94.

2. Leydesdorff, L. & Fritsch, M. (2006). Measuring
the knowledge base of regional innovation
systems in Germany in terms of a Triple Helix
dynamics. Research Policy, 35(10),
pp. 1538-1553.

3. Jesic, J., (2016) Quadruple helix model as a basis
of national innovation system, doctoral thesis,
Educons University, Novi Sad.

185


https://econpapers.repec.org/article/eeerespol/

10.

11.

12.

Kolehmainen, J., Irvine, J., Stewart, L.,
Karacsonyi, Z., Szabo, T., Alarinta, J. & Norberg,
A. (2016). Quadruple Helix, Innovation and the
Knowledge-Based Development: Lessons from
Remote, Rural and Less-Favoured Regions,
Journal of Knowledge Economy, 7(23), pp. 23-42.

Carayannis, E. G. & Rakhmatullin, R. (2014). The
Quadruple/Quintuple Innovation Helixes and
Smart Specialisation Strategies for Sustainable
and Inclusive Growth in Europe and Beyond.
Journal of the Knowledge Economy, 5(2),
pp- 212-239.

European Union, Committee of the Regions,
(2016). Using the Quadruple Helix Approach to
Accelerate the Transfer of Research and
Innovation Results to Regional Growth.

Yao, W., Li, H. & Weng, M. (2018). The Role the
University Could Play in an Inclusive Regional
Innovation System. Triple Helix, 5(12), pp. 1-21.

. Horton, D. (2008). Facilitating pro-poor market

chain innovation: An assessment of the
participatory market chain approach in Uganda,
Papa Andina, International Potato Center, Lima.

Kaplinsky, R., Chataway, J., Clark, N., Hanlin, R.,
Kale, D., Muraguri, L., Papaioannou, T., Robbins,
P. & Wamae, W. (2009). Below the radar: what
does innovation in emerging economies have to
offer other low-income economies? International
Journal of Technology Management and
Sustainable Development, 8(3), pp. 177-197.

Kaplinsky, R. (2011). Schumacher meets
Schumpeter: appropriate technology below the
radar. Research Policy, 40(2), pp. 193-203.

Cozzens, S. & Sutz, J. (2012). Innovation in
informal settings: a research agenda. International
Development Research Center, Ottawa.

Ramani, S. V., Sadreghazi, S. & Duysters, G.
(2012). On the diffusion of toilets as bottom of the
pyramid innovation: lessons from sanitation
entrepreneurs. Technological Forecasting and
Social Change, 79(4), pp. 676—687

186

13.

14.

15.

16.

17.

18.

19.

20.

Stiglitz, J. E. (2012). The Price of inequality. WW
Norton, New York.

Pejanovic, R. & Jesic, J. (2019). Fostering rural
tourism development — quadruple helix model
approach. In The Fourth International Scientific
Conference - Tourism in function of development
of the republic of serbia - Tourism as a Generator
of Employment - Thematic Proceedings 11, 4(2),
pp- 118-135.

Cornett, A. P. (2009). Aims and strategies in
regional innovation and growth policy: a Danish
perspective.  Entrepreneurship and Regional
Development, 21(4), pp. 399-420.

Utz, A. & Dahlman, C. (2007). Promoting
inclusive innovation. In: Dutz MA (ed).
Unleashing  India’s  innovation:  toward
sustainable and inclusive growth. World Bank,
Washington DC, pp. 105-129.

Altenburg, T. (2009). Building inclusive
innovation systems in developing countries:
challenges for IS research. In: Lundvall BA,
Joseph KJ, Chaminade C (eds) Handbook on
innovation systems and developing countries:
building domestic capabilities in a global context.
Cheltenham. Edward Elgar, UK, pp. 33-57.

Yao, W., Li, H. & Weng, M. (2018). The Role the
University Could Play in an Inclusive Regional
Innovation System, Triple Helix, 5(12), pp. 1-21

European Commission. Smarter growth for
Europe’s regions through innovation.
https://ec.europa.eu/regional policy/en/newsroo
m/news/2017/10/23-10-2017-smarter-growth-
for-europe-s-regions-through-innovation
Nelson, R., R. (1994). The Co-evolution of
Technology, Industrial Structure, and Supporting

Institutions, Industrial and Corporate Change, 3
(1), pp. 47-63.


https://link.springer.com/journal/13132
http://www.tisc.rs/proceedings/index.php/hitmc/issue/view/8
http://www.tisc.rs/proceedings/index.php/hitmc/issue/view/8
http://www.tisc.rs/proceedings/index.php/hitmc/issue/view/8
http://www.tisc.rs/proceedings/index.php/hitmc/issue/view/8
https://ec.europa.eu/regional_policy/en/newsroom/news/2017/10/23-10-2017-smarter-growth-for-europe-s-regions-through-innovation
https://ec.europa.eu/regional_policy/en/newsroom/news/2017/10/23-10-2017-smarter-growth-for-europe-s-regions-through-innovation
https://ec.europa.eu/regional_policy/en/newsroom/news/2017/10/23-10-2017-smarter-growth-for-europe-s-regions-through-innovation

PaKSoM 2019

Utilization Management of Waste Glycerol Obtained in
Rapeseed Oil-based Biodiesel Production

Jovan Ciri¢!, Nikola Stankovié¢?, Marko Zivkovi¢', Porde Lazarevié!

'Research and Development Center “ALFATEC”, 18000 Ni§, Serbia
2Faculty of Sciences and Mathematics, University of Nig, Ni§, Serbia

jovan.ciric@alfatec.rs, nikola.stankovic@pmf.edu.rs, marko.zivkovic@alfatec.rs,
djordje.lazarevic@alfatec.rs

Abstract— As a result of the need for alternative
fuels, it is evident that the industrial production
of biodiesel worldwide has increased significantly
in the last decade. With the great rise in biodiesel
production, great amounts of waste glycerol have
been generated. In order to utilize waste glycerol
as a suitable raw material, it is necessary to
implement an adequate waste management model
based on the principles of sustainable
development. Waste glycerol corresponds as a
promising raw material for some innovative and
new processes. A very popular topic is its usage as
an ingredient in media for microbial cultivation
in the fermentative industry. Also, the very
popular topic is the production of microbial oil
using algae and the utilization of waste glycerol
with algae, especially in recent years. There are
many published results of researches with marine
microalgae but significantly less with freshwater
microalgae. In this paper, results of the
researching the impact of waste glycerol from
rapeseed oil-based biodiesel production on the
metabolism of isolated freshwater microalgae and
obtaining the microbial oil as a raw material for
further biodiesel production are presented.

Keywords —  waste
freshwater microalgae, oil

glycerol, Dbiodiesel,

I INTRODUCTION

Production of inedible oils for energy
purposes, especially as a stock for biodiesel
production is in the focus of many researchers
[1]. Microbial biomass can be used as a
feedstock for biodiesel production and “Single-
cell oil” or microbial lipids are becoming very
popular for the industrial applications and have
the great potential to replace plant lipids. It is
expected that Semi-continuous systems allow
for increased microbial and lipid yields but
some experiments showed that production in

ISBN: 978-86-80616-05-6

batch systems was higher [1]. It was reported
that oil concentration, above 70 %, was
obtained by batch cultivation of Thamnidium
elegans [2], which is higher than it was obtained
in a semi-continuous system (60.7 %) using the
yeast Rhodotorula glutinis [3].

The wuse of algae for biotechnological
utilization is in the spotlight for a long time
because, among other things, they have the
ability to grow rapidly [4]. Algae are a great
alternative biofuel in order to they are suitable
producers of oil, especially as a starting material
for biodiesel production. They can grow in
different and adverse habitat as freshwater,
seawater, wastewater, sewage, and uncultivated
land. Also, they can be cultivated under
controlled conditions in bioreactors and farms

[1].

During the process of biodiesel production,
about 10 % of by-product glycerol is generating
[5]. The glycerol, thus obtained, contains a large
amount of impurities, which make it a limited
usable material. In the case of microbial
conversions, it is not necessary to purify it
before usage. Many valuable products such as
1,3-propanediol, n-butanol, ethanol, lactic acid,
citric acid, and others can be produced utilizing
waste glycerol by bacteria Escherichia coli,
Klebsiella, Enterobacter, Gluconobacter and
Clostridium, yeast of the genus Candida, mold
Aspergillus and others [6, 7]. Also, microalgae
can successfully grow and produce microbial oil
by utilizing waste glycerol [8, 9] therefore, they
can solve two problems at once, they can
produce oil as astarting material and they can
solve problem of large amounts of waste
glycerol as a by-product [8].
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II.  EXPERIMENT

In this study, four isolated strains of
microalgae, identified as members of the
Chlorococcum, Chlorella, Desmodesmus and
Scenedesmus genera, were used [10]. Algae
were cultivated in Bolds Basal Medium [11],
and waste glycerol obtained in rapeseed oil-
based biodiesel production. Waste glycerol was
obtained in Laboratory for chemical engineering
of Faculty of Technology in Leskovac,
(University of Nis). Cultures were grown under
the constant light (30 days) in a chamber with
an orbital shaker (140 min', 22 °C). Microbial
growth was monitored spectrophotometrically
by measuring optical density (ODs2o), and the
concentration of dry biomass was measured
gravimetrically at the end of the process. Using
the HPLC method, change in glycerol
concentration was determined and the content of
algal oil was determined using the Bligh-Dayer
method [12].

III. RESULTS AND DISCUSSION

The results of studying the utilization
possibility of waste glycerol from rapeseed oil-
based biodiesel production by isolated
freshwater microalgae are presented in Tab. 1.
All obtained results are compared with results
obtained in fermentations with pure glycerol
[13]. The kinetics of microalgal growth and
change in glycerol are presented in Fig 1.

It is well known that under the proper
conditions  (brightness, temperature, and
nutrition content) algae are growing very fast
and have the ability to double their biomass in
3-12 h, and they do not need an organic carbon
source to grow because they use carbon (IV) —
oxide [14]. In this case, glycerol was not a
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limiting substrate.

The highest growth of algae was observed
with Chlorococcum sp. where is achieved 1,3
g/dm® of dry biomass while the Chlorella sp.
grew the weakest (0,7 g/dm?). During the
cultivation of  Desmodesmus  sp. and
Scenedesmus sp. the values of 1,0 g/dm? and 0,9
g/dm?® of dry biomass are reached. All achieved
values are lower than values obtained in
fermentations with pure glycerol (Chlorella sp.
1,1 g/dm? Chlorococcum sp. 1,7 g/dm3,
Desmodesmus sp. 1,4 g/dm® and Scenedesmus
sp. 1,0 g/dm®) [13]. The kinetics of microbial
growth is shown in Fig. 1a. It was observed that
all four strains grew moderately and constantly
by the end of the process.

The changes in glycerol concentration
during the cultivation of algae in BBM media
with waste glycerol from rapeseed oil-based
biodiesel production are shown in Fig. 1b. It is
noticed that all strains of microalgae have
consumed glycerol during the fermentation
process. The highest consumption rate, 61 % of
available  amount, was reached with
Chlorococcum  sp.,  Chlorella  sp. and
Desmodesmus sp. have spent 44 % and 42 %
while Scenedesmus sp. have spent the least
glycerol (32 %). A constant decrease in glycerol
concentration was evident for all four strains in
the first 18 days followed by a moderate
decrease. It was not observed that glycerol
consumption was in accordance with the growth
of algaec and no dependency was established
with consumption rate and growth. Thus
confirming the fact that for algal growth is not
necessary presence of organic carbon source
[15].

1 b)

=
5]

Glycerol (mg/ml)

o N & o ®

0 3 6 9 12 15 18 21 24 27 30

Time, days

Figure 1. Change in optical density (biomass content) (a) and glycerol concentration (b) during the cultivation of isolated
microalgae from the genera Chlorella (¢), Chlorococcum (m), Desmodesmus ( A) and Scenedesmus (@) in BBM media
with waste glycerol obtained in rapeseed oil-based biodiesel production
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TABLE L ACHIEVED MAXIMUM VALUES OF DRY BIOMASS (DBM), CONSUMPTION RATE OF GLYCEROL (AGLYC), YIELD (Yp/x)
AND OIL CONTENT IN DRY BIOMASS CONTENT, DURING THE CULTIVATING OF ALGAE IN MEDIA WITH PURE AND WASTE GLYCEROL
OBTAINED IN SUNFLOWER OIL-BASED BIODIESEL PRODUCTION

Characteristics of bioprocess

Pure glycerol [14] Waste glycerol (Rapeseed oil)

g DBM Aglyc Oil DBM Aglyc Oil
=
% ‘= g/l mg/ml % Yex % g/l mg/ml % Yex %
=
=2 @ g/l g/l
Chlorella sp. 1.1 #0026 697 0060 51 04 0026 34 0.7 011 579 <069 44 02 0046 30
Chlorococcum 1.7 003 1377 0376 100 03 0017 17 13 2005 807 020 61 03 0030 23
sp.
Desmodesmus 14 0010 680 0130 51 03 0010 22 1.0 +036 543 =024 42 03 0026 28
sp.
Scenedesmus Sp. 1.0 +0.046 8.31 +0.062 59 03 0030 27 09 =036 423 =017 32 0.3 £0.044 31

Independent of the microbial growth rate,
isolated strains produce different amounts of oil
during the cultivating in media with glycerol. It
is well known that algae accumulate oil reserves
in less favorable conditions for growth [16]. A
significant amount of microbial oil in dry
biomass was produced by Chlorella sp. (30 %)
and Scenedesmus sp. (31 %). Despite the good
growth and glycerol consumption,
Chlorococcum sp. and Desmodesmus sp. have
produced less oil in media with waste glycerol
from rapeseed oil-based biodiesel production
(23 % and 28 %). By comparison with the
results obtained in fermentations with pure
glycerol, it was noticed that all strains, except
Chlorella sp. have produced nearly 25 % higher
amount of oil. This can be explained as a
stimulating effect of waste glycerol from
rapeseed oil-based biodiesel production on
producing oil by microalgae. All obtained
results are in accordance with the results
reported in the available literature [1, 4, 15].

IV. CONCLUSIONS

The studied isolated strains of freshwater
microalgae offer a dual solution in biodiesel
production. They can successfully produce oil
as starting material and they can utilize waste
glycerol from biodiesel production.

Isolated strains of algae Chlorococcum sp.,
Desmodesmus sp. and Scenedesmus sp. had a
lover growth rate in the media with waste
glycerol from rapeseed oil but also produced 35
%, 27 % and 15 % more oil than it was obtained

in pure glycerol media. Also, Chlorococcum sp.
and Desmodesmus sp. have consumed a
significant amount of waste glycerol, 61 % and
42 % of the available quantity. The obtained
results are not as well as it was obtained in
previous studies with waste glycerol obtained in
biodiesel production from some other plant oil,
but still, they are very important for further
research.

Waste glycerol obtained in rapeseed oil-
based biodiesel production can be a significant
ingredient for algal growth media.
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Abstract— The traditional banks face both at the
global level and in Romania the challenge of
dealing with the competition brought on the
financial services market by the fintech
companies. The technological innovation and the
consumer expectations regarding the speed of the
service delivery and the reduction of transaction
costs have forced banks to adapt the service offer
to their needs by introducing e-banking services
first for payment services and later for
investment/lending services. The paper aims to
investigate how familiar are the consumers of
financial services with the offer of fintech
companies and their availability to use the e-
banking and financial services offered by the
fintech companies according to age, professional
status, studies and income. The instrument used in
conducting the research was the questionnaire and
three hypotheses were tested. The obtained results
show that there is a significant connection between
the chosen variables.

Keywords - e-banking, fintech companies,
Romanian banking system, financial services

L INTRODUCTION

The Romanian banking system, as well as the
global banking systems, has undergone, during
the last 30 years, a complex process of adaptation
to an economic environment governed by
technological innovation that has led to
significant changes in the range of the financial
services offered. On the one hand, all banks have
introduced in their service offer the possibility of
consumers to use internet banking and mobile
banking; on the other hand, they have sought
solutions to the competition with the fintech
companies that come on the market with low
costs and speed in providing services.

The present paper considers two directions of
analysis. First, the analysis concerns the
evolution of the structure of the banking system

ISBN: 978-86-80616-05-6

in the last years, the evolution of the degree of
internet access for the purpose of using the
internet banking services and the presence of the
fintech companies that offer financial services on
the Romanian market. The second refers to the
investigation of the degree of familiarization of
the consumers of financial services with the offer
of the fintech companies and the dependence on
the use of their services and of the internet
banking services in relation to age, professional
status, the level of professional training and the
income of the consumers.

The study was based on a questionnaire and
had 3 main objectives:

e testing the connection between the use of the
internet banking and age, professional status,
studies and income of the consumers.

o testing the link between the degree of
knowledge of fin-tech financial services and
age, professional status, studies and income
of the consumers.

e testing the connection between the use of fin-
tech financial services and age, professional
status, education and income of the
consumers.

The last section of the paper summarizes the
conclusions of the research.

II. THE SIZE AND SHAPE OF THE
ROMANIAN BANKING SYSTEM, INTERNET
BANKING AND FIN TECH MARKET

The Romanian financial system is dominated
by credit institutions that hold two-thirds of its
total assets (74.9%), followed by private pension
funds (8.2%), investment funds (6.5%) and non-
bank financial institutions (6.2%). It is for this
reason that we consider important to first
analyze the size and structural changes in the
activity of credit institutions in the last decade.
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The process of consolidation of the
Romanian banking system, that started as a
consequence of the financial crisis and
continued as a result of capital requirements
changes, led to a continuous decrease in the
number of credit institutions present on the
market, from 43 in 2008 to 36 in 2015 and 34 in
2018. The biggest market shrinkage occurred in
2015 when four banks ceased their activity on
the Romanian market, three of them being
purchased by other credit institutions
(Volksbank taken over by Transilvania Bank,
RBS where retail and corporate portfolios were
taken over by UniCredit Bank and Millennium
Bank bought by OTP Bank). Since the end of
2018, when Transilvania Bank finished the
buying process of BancPost, only 34 credit
institutions have been active on the Romanian
market, the smallest number in the last three
decades. The decrease in number of credit
institutions however, was not accompanied by a
similar evolution of the total net assets value. As
Fig. 1 shows, in the last decade, the value of total
net assets for the Romanian banking system kept
an upward trend, its value at the end of the
period being almost one and a half times that of
2008.

If we add to the above evolution the fact that
the market share of large banks (defined as
banks that hold more than 5% of market share)
in the last decade raised from 64 to 76.6 percent,
and their contribution to the net financial results
of the system was between 65.9% (in 2011) and
90.7% (in 2018), we can conclude that the
Romanian banking system tends to be a
concentrated one, with large banks dominating
the market and leaving little room for
competition. In 2018, the first five banks in
terms of assets value, totaled a market share of
61.61 percent.

Another major trend in the evolution of the
Romanian banking system after the financial
crisis is represented by the need for banks to
reduce their operating costs. This need arose in
the context of decreasing operating revenues as
a result of declining interest rates, growth of
non-performing loans and tightening credit
granting rules. Therefore, banks were forced on
the one hand to clean their portfolios off bad
loans and on the other hand to reduce their
organizational structures.
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Figure 1. The evolution of the number of credit
institutions and their total net assets in Romania between
2008 and 2018 (source: processed based on data released

by NBR)

In the last ten years the number of employees
in the banking system has reduced by 25% and
the number of branches by 40% (figure 2). At the
end of 2018 the Romanian banking system had
53737 employees, compared to 71622
employees in December 2008. The network of
local branches included 4382 units compared to
7375 units at the end of 2008.

Figure 2. The evolution of the number of employees
and local branches of credit institutions in Romania between
2008 and 2018 (source: processed based on data released by

ECB)



The immediate consequence of these cuts
could be a more difficult access for the
population to banking services but, on the other
hand, the population no longer feels the need to
go to the bank in order to carry out transactions.
The increasing presence of banks in the online
environment thus becomes both a consequence
of the above-mentioned situation, and an
influencing factor of this downward trend in the
number of bank employees and local branches.

So, how big is the internet banking market in
Romania? First, let us consider how many
households have internet access. According to
the Romanian National Institute of Statistics [1],
the share of households that have internet access
at home in total households increased
significantly in the last ten years from 27.3% in
2008 to 72.4% in 2018. Fig. 3 shows the
evolution of the percentage of households that
have internet access in total households in
Romania between 2008 and 2018, by urban and
rural area and in total. As expected, the
percentage is higher in the urban area than in the
rural area, but by the end of the period, more
than half of rural households also have internet
access.

Therefore, internet access is not a problem in
Romania for those who are interested in using
online banking services, either provided by
banks or fin-tech companies. Statistics also
show that 65.6% of households had, in 2017,
access to a computer at home, 75.9% of
households in the urban area and 51.9% in the
rural area.

In the above-mentioned conditions, the share
of persons who accessed the internet in the last
three months in order to use internet banking
services fluctuated between 8.8% in 2011 to
9.7% in 2018. In the urban area, the percentage
of internet banking users is higher (between
11.1% in 2011 and 13.1% in 2018) than the
average total and also has a higher growth rate
throughout the period. In the rural area, the share
of internet banking users is considerably lower,
ranging between 1.6% in 2011 and 4.2% in
2018. Figure 4 shows the evolution of internet
banking users living in urban and rural areas,
between 2011 and 2018.

The distribution of internet banking users by
gender, in the same period of time, shows that
the share of male users of internet that accessed
internet banking services in the last three months
is higher than the share of female users (Fig. 5).

Figure 3. The share of households having internet
access at home in total households in Romania between
2008 and 2018 (source: processed based on data released
by NIS Romania)

Figure 4. The share of persons who have accessed the
Internet in the last 3 months for each year, for using
internet banking services by residence area between 2011-
2018 (source: processed based on data released by NIS
Romania)
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Figure 5. The share of persons who have accessed the
Internet in the last 3 months for each year, for using
internet banking services by gender between 2011-2018
(source: processed based on data released by NIS Romania)

Figure 6. The share of persons who have accessed the
Internet in the last 3 months for each year, for using
internet banking services by age between 2011-2018

(source: processed based on data released by NIS Romania)

Fig. 6 depicts the distribution of internet
banking users by age. In the category between
35-54 years, the share of persons using the
internet for online banking services was the
highest and the most stable throughout the
analyzed period, while in the other two age
categories, the share of internet banking users
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was more variable. The lowest share of internet
banking users was registered in the 16 to 34
years category between 2011 and 2016, but
starting from 2017, people aged from 55 to 74
years had the smallest percentage of internet
banking users amongst them.

One final classification of internet banking
users (Fig.7), by occupational status, presented
in figure 7, shows that the largest number of
internet banking users is located in the self-
employed and employers category (38.7% in
2016), followed by the employees category
(16% in 2017), students and retired persons
(around 3% ecach).

We can thus conclude that the internet
banking market in Romania is slowly growing in
size and reaching more categories of persons. If
we analyze the statistical distribution of internet
banking users in 2018, we can also conclude that
the typical internet banking user in Romania is
male, between 35 and 54 years of age, lives in a
city and is an employer or self-employed.

In the last ten years, numerous studies such
as [3-5], show that the financial services market
is undergoing a profound change both in
structure and in the way of providing services
under the influence of the significant increase of
the technological innovation used in this regard.

Figure 7. The share of persons who have accessed the
Internet in the last 3 months for each year, for using
internet banking services by occupational status between
2011-2018 (source: processed based on data released by
NIS Romania)



As a result, the specialized literature speaks
today of the new approaches to the banking
system through digitalization — speaking about
them as digital ecosystems, new actors in the
financial services market (either from other type
of service provision (Facebook, Amazon) or
new fintech companies taking over at lower
costs services traditionally provided by banks -
payments, lending, investments (Revolut).

The proof that the presence of these
companies on the financial services market can
no longer be ignored is the research regarding
the preferences and satisfaction of the
consumers of services provided by such
companies [6-7].

III. THE METHODOLOGY

We conducted an empirical study based on a
questionnaire. An online version of the
questionnaire was used and distributed through
email addresses and other social media
platforms, such as a Google form link.

The period in which we conducted the
distribution of questionnaires was November 1-
15, 2019 and we considered valid 242 answers.
The research involved testing three hypotheses,
as mentioned above.

Data processing was done using SPSS
version 23.

Figure 8. Sample structure by age criteria (source: data
from our survey)

Figure 9. Sample structure by professional status
criteria (source: data from our survey)

IV. THE SAMPLE

The analyzed sample consists of 242 valid
respondents of which 178 females (73.55%) and
64 males (26.45%). The majority of
respondents, 97 persons (78 females and 19
males), are aged between 18 and 24 years,
representing 40.08% of the sample. 14.46% of
the respondents (35 people) are aged between 25
and 34 years, 23.14% (56 people) between 35
and 44 years, 16.94% (41 people) between 45
and 54 years, 4.13% (10 people) between 55 and
64 years, and 1.24% (3 people) are older than 64
years (Fig. 8).

A total number of 203 persons (83.88%) live
in the urban area. Also, almost half of the
respondents have a bachelor degree (116 people
— 47.93%) and another 54 persons have
postgraduate studies.

The distribution of the sample by
occupational status is as follows: 127
employees, 90 students, 18 employers and self-
employed, 4 retired persons and 3 unemployed
(Fig. 9).

In order to determine the level of monthly
incomes, we used the net minimum and average
wage in Romania and divided the respondents
into three categories: those with incomes lower
or equal to the net minimum wage (1263 RON),
those with monthly incomes between the
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minimum and the average wage (3020 RON)
and those with monthly incomes higher than the
average wage. The respondents were almost
equally distributed into the three categories, 76
with incomes lower than the minimum wage, 74
with incomes between the minimum and the
average wage, and 92 with incomes higher than
the average wage.

V. THE HYPOTESES AND RESULTS
We formulated and tested three hypotheses:

H1: There is a statistically significant
association between the use of internet banking
and respondents’ age, professional status, level
of education and income.

A chi-square test of independence was
performed to examine the relation between age
and the use of internet banking services. The
relation between these variables was significant,
X2 (5,N=242)=21.601, p=.001.

A chi-square test of independence was
performed to examine the relation between the
level of education and the use of internet
banking services. The relation between these
variables was significant, X2 (2, N=242)="7.57,
p=.023.

A chi-square test of independence was
performed to examine the relation between the
professional status and the use of internet
banking services. The relation between these
variables was significant, X2 (4, N= 242) =
10.964, 