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Foreword

The 14th International Workshop on Knowledge Management (IWKM 2019) — the main
annual research-oriented event of Vysokd Skola manazmentu — was success again. Its
proceedings you are now holding in your hands contain 18 papers done by their authors from
3 countries. We are especially pleased by a growing number of authors from Slovak partner
universities. It indicates that the idea of Knowledge Management is catching their attention
and is forwarded to their students.

We see this way as the only feasible way to implement knowledge management concepts
and processes in the most firms and organizations. In the turbulent Slovak business
environment, they are struggling with their daily problems and do not have much time to
think about their long-term perspectives. The following detail demonstrates it well. Initially,
we planned to dedicate one day of our two-day event to business-oriented lectures and
seminars. We had to cancel it due to a low number of registered participants.

On the other hand, our collaboration with Slovak academia is evolving positively. The
IWKM agenda was enriched by the section Innovation Process in e-learning, originally
organized as a separate conference by the Department of Applied Informatics, Faculty of
Economic Informatics of the University of Economics in Bratislava. Also, the Job Fair has
become a regular part of IWKM. Whilst the scientific part of IWKM ran at the VSM campus,
the Job Fair was held in Trencin.

In the current proceedings you will find contributions of IWKM participants from the
Czech Republic, Germany and Slovakia. In total, 14 contributions were presented. The format
of the workshop (in our IWKM interpretation) also means that the discussion is not limited
and the audience can freely discuss with every presenter immediately after his/her
presentation. As a result, there were many interesting activities which are not included in this
document. This not only makes IWKM special but also builds a friendly atmosphere and
helps in building a community around it.

You are all kindly welcome to the 15th IWKM in October 2020!

Edita Hekelova
Renata JanoScova
Jozef Hvorecky

Co-chairs of IWKM
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The Future of Work is e-Work

MicHAL BENO
Vysoka Skola manazmentu v Trencine / City University of Seattle programs
Trencin, Slovakia

SONA FERENCIKOVA
Vysoka Skola manazmentu v Trencine / City University of Seattle programs
Trencin, Slovakia

Abstract: During the Industrial Revolution, an appropriate concept of organisational structure was
that in order to be “at work”, one had to travel/commute to work. Physical objects were
manipulated and transferred among workers, which meant that all the employees had to be in the
same place. Location dependency was the key for getting a job. Lack of technological
advancement meant the work environment was not flexible. Modern technology allows us to work
remotely, anywhere and at any time. In this paper, we assess the future trends influencing e-Work.
There are three trends that affect this concept significantly, namely technology, global changes and
generational and demographic changes. Basically, e-Work means the utilisation of ICT rather than
commuting to work. Many data sources were compiled and analysed to generate the trends and
factors.

Keywords: e-Work, technology, global changes, generational and demograpic changes.

JEL Classification: J22, 033, M54

1 Introduction

During the entire history of humankind, location dependency was the key for getting a job.
This means that lack of technological advancement prevented the work environment from
being flexible. Humans moved from the Stone Age (hunting, gathering, preparing food,
constructing human artefacts) to social groups, through agriculture (farming) and different
industrial revolutions (physical power) to the modern information and communication
technology (ICT) age [1].

The industrial revolution brought employees from their homes to factories. With ICT, the
reverse is possible, with employees now able to move back to their homes [2]. Generally
speaking, living and working in the same town does not mean you will save time commuting
to work. In some countries (Kenya, Hong Kong, India, United Arab Emirates and Israel) long
commutes are not unusual [3]; topping the list of cities with the worst commutes is Rio de
Janeiro, followed by Bogota, Sdo Paolo, Istanbul and Salvador [4].

Nowadays, ICT, and especially the Internet, allows you to work remotely anywhere and at
any time. According to the report by OWLLabs [5], 56% of companies allow remote work.
Furthermore, in 2022 the global mobile workforce will be 1.87 billion people, 42.5% of the
total global workforce [6]. In fact, based on Workforce Future [7], 84% of employees believe
they could work productively outside the company office with the right technology. Generally
speaking, some companies still refuse to allow employees to work remotely. Managers still
hesitate to believe that employees will work properly when they are alone at home. We are of
the opinion that this is due to myths about the effect of e-Work on productivity, losing control
of the employee, lack of communication and mutual collaboration. In the past, e-Work has
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been linked with telemarketing, telecentres and wages below the minimum. Today, working
from home is very popular among various professions with the availability of high-speed
Internet, cloud-based tools, collaborative modern tools and flexible workplace spaces.

Based on different trends (demographic, economic and technology), we expect e-Work to
increase globally in the coming decades. The number of modern jobs well adapted for e-
working will increase as a percentage of total jobs. Continuing developments in technology
will enable more employees to work outside the office. We are of the opinion that e-Work is a
win-win-win option for employers, employees and society.

There are three trends that significantly affect this concept, namely technology, global
changes and generational and demographic changes. Many data sources have been compiled
and analysed to generate the trends and factors.

In the following sections, two core questions will be addressed: 1) How is the world of e-
Work evolving? 2) Which trends will shape future e-Work?

2 Methodology

The first step was identification of relevant trends, followed by verification and analysis, in
order to identify major trends and emerging areas.

To identify the articles that describe, analyse or test the concept of e-Work, we used
different key words related to telework, telecommuting, remote work or flexibility. To select
higher quality articles and reduce the quantity, we decided to limit them on the basis of the
latest conceptual, empirical and non-empirical data.

This paper is based on a robust, evidence-based approach, including key elements, such as
a comprehensive literature review and full analysis of trends and disruptions. A systematic
literature analysis of publications related to the future of e-Work was used in our study. The
three trends were developed systematically drawing from this analysis.

Finally, our aim is to understand the dynamics of future e-Work better and to present the
key factors influencing today’s labour market, because this market is agile since people can
work anywhere at any time.

3 Three trends in the Evolving Workplace of e-Work

The employment scene is changing at an ever increasing rate. It is important to know and
understand these changes. One of the biggest shifts is how and where work gets done because
the landscape has changed. Research indicates that remote work will equal, if not surpass,
fixed-office locations by the year 2025 [8].

But the question remains, why are these changes happening? As more organisations
recognise the benefits of extending their talents and recruiting over borders, greater work-life
balance, lower costs, no commuting, repopulation of small towns and diversity in
organisations, e-Work will continue to be the standard for organisations worldwide. It is
crucial to understand the three trends, which in our opinion shape the future of e-Work.
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3.1 Technology

The global economy has changed from only manufacturing to including an information
base. Information technologies are changing the basic paradigms in our society. We build
communities, share, communicate, collaborate, access information and shape our personal
experiences. Big data, the cloud, mobile Internet, the Internet of Things (IoT), automation,
video, collaboration platforms and other technologies are changing the way we work and live.

The cloud puts the power of technology into the hands of employees; robotics is forcing us
to rethink the jobs that humans can and should do [9]; big data is a revolution that will
transform how we live, work and think [10] and how customers transact; IoT brings huge
changes to business and to employees working remotely [11], and collaboration platforms,
telepresence and virtual meetings give us the ability to connect our people and information
anywhere, at any time and on any device [12]. Furthermore, according to the Global
Challenge Insight Report of 2016 [13], respondents rate the following as the top drivers of
change: mobile Internet and cloud technology (34%), advances in computing power and big
data (26%), new energy supplies and technologies (22%), the 10T (14%), crowdsourcing, the
sharing economy and peer-to-peer platforms (12%), advanced robotics and autonomous
transport (9%), Al and machine learning (7%), advanced manufacturing and 3D printing (6%)
and advanced materials, biotechnology and genomics (6%).

As stated in the PWC Report [14]: “People do not just use technology today—they have a
relationship with it. And when it comes to tech at work—the software, systems, and apps
employees use in their day-to-day jobs—that relationship status is best described as it’s
complicated.” Frey and Osbourne [15] further emphasise that “technology is now enabling not
just the automation of repetitive tasks but also cognitive tasks involving subtle and non-
routine judgment. Through robotics, big data, the digitization of industries and the Internet of
Things the nature of occupations and whole industries is changing and also the dynamics of
economic growth.”

We believe that the importance of technology will increase as technologies are adopted
quicker and innovation cycles become shorter. We are always connected, and this gives rise to
issues of uncertainty regarding the separation between personal, private and professional
lives. Report APAC of 2017 [16] underlines that “technology enables workers to deliver
efficiencies and improve productivity; further collaborative technology enables office workers
to be more innovative. ”

Using business equipment outside the organisation’s IT security perimeters can result in a
weak link being created in the organisation’s IT infrastructure. Without proper protection,
regular monitoring and maintenance, configuring, updating, using network security systems,
firewalls and other measures, all actions/connections can be exploited by threat agents in
personal and corporate devices.

In recent report ISTR [17], small organisations were more likely to be hit by email threats
than large organisations. In 2018, 55% of emails were categorised as spam; Microsoft users
are the most at risk of falling victim to email based malware (48%). According to a 2018
Apricorn Survey [18], 95% of UK businesses were still struggling with mobile working and
security. Furthermore, an Imation Corp. survey [19] of UK and German remote workers
found that the vast majority were not concerned about losing confidential business data.
Poitevin [20] emphasises that “the key to cybersecurity is human.” To prevent problems of
this kind, it is essential to raise user awareness of IT security issues linked to e-Work. In
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addition, a report by Online Trust Alliance [21] found that 93% of security breaches in 2017
could have been prevented. Moreover, it is necessary to create policies and procedures that
explicitly cover security for e-workers and workers who bring their own devices to work.

In today’s world, the structure, content and procedure of work have changed. We conclude
that work is now more complex, more team-based and collaborative, more dependent on
social skills and technology, more time pressured, more mobile and flexible and less
dependent on geography. Change in the workplace is driven by organisational changes,
enabled technologies supporting mobility and flexibility and easy access to information.

3.2 Global changes

The world population has been undergoing great changes, both in terms of numbers and
composition. In addition, the labour force has been going through structural changes and
adapting to knowledge-based activities.

The average human lifespan and the wealth of individuals are also increasing, with a
growing middle class and widening inequalities across societies. According to the United
Nations median projection, the world’s population will grow to around 8.5 billion by 2030
[22]. The rise of the global middle class is recognised as a key megatrend sweeping the planet
[23]. By 2030, the middle class is expected to reach 5.6 billion people [24]. On the other
hand, life expectancy has increased globally [25], while the fertility rate is declining [26-27].
Human migration between and within countries will increase [28] as a result of global
economic ties, social problems and environmental changes. These changes will have a
profound impact on geopolitical, economic and social trends worldwide, affecting global
trade, services and business models.

Not surprisingly, as the population has grown, so have demands on the labour force. As a
result, the workforce is changing. Today, more women are both educated and participating in
the labour market, but for both genders, the global labour force rate is declining [29]. Another
significant trend in the labour force is the steadily increasing level of education [30].

Along with the population increase, the urban population has continuously risen to reach
54.8% in 2017 [31]. In 2016, an estimated 54.5% of the world’s population lived in urban
settlements. By 2030, the figure will have increased by 5.5% [32]. Millennials, in particular,
have been known to move away from rural areas to the cities [33]. Nowadays, the young
generation is tending to move back again; this is an important value that contributes to the
concept of work [34]. Urban-rural migration 1is taking place, the so-called
counterurbanisation.

We further assume that when people work from home, it encourages rural living.
Generally, working and living in the big cities does not mean full satisfaction. Overall, rural
areas around the world have plenty of pull factors, e.g. less traffic congestion, pollution, fear
of crime. An important factor related to work is that there are fewer distractions. One research
study shows how crowded streets affect memory retention [35]. In the rural setting, the human
worker is able to focus on one thing at a time and therefore be more productive. There is also
the benefit of silence [36]. Generally, we stress that the worker enjoys a better work-life
balance. The other major advantage is the lower cost of living [37].

Globalisation reflects the world’s economic independence (goods, services and supply
chains) [38]. Generally, humankind has seen three phases of globalisation: Globalisation 1.0
(up to 1914), 2.0 (from WWII to the late 1990s), 3.0 (from the late 1990s until recently).

9
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Globalisation 4.0 is now taking shape [39]. But, we are now in a new era in which
globalisation will decrease. Stueckelberger [40] emphasises there is an imbalance between
industrial progress and social development; he suggests that “the technological and economic
speed of globalization has to slow down a bit (decelerate) and the ethical, cultural and
political globalization has to speed up substantially (accelerate)”. Furthermore, the
glocalisation of products and services will make its own set of consumer demands. As
Robertson [41] states, today only the glocal exists (we are neither global nor local any more).

Global change is real and probably irreversible. The earth’s natural life-support system is
declining, as we witness, from corals reefs to rain forests to the destruction of the nature [42].
Global warming is increasingly causing extreme weather events around the world [43],
leading to migration, death and serious economic damage. The global energy demand rose by
2.3% in 2018 [44]. The consumption and increase of global waste [45] and CO2 emissions
[46] are causing ecosystems to collapse, e.g. the destruction of bee colonies [47].

Furthermore, demand for food is expected to rise at least 35% by 2030, while demand for
water is expected to rise by 4% [23]. The problem of water and food resources management
will be central in state policies. At the same time, continuous exploitation and growing of
natural resources (wood, metal and fossil fuels) will increase geopolitical problems.

Allowing employees to work from home helps organisations to fulfil their corporate social
responsibility (CSR) standards, while communities also benefit from better air quality and
traffic reduction. As a result, we are of the opinion that e-Work is eco-friendly with a triple
win situation for business, society and our planet. It reduces carbon, greenhouse emissions,
energy consumption, fossil fuel reliance, paper and plastic waste and promotes better care of
the environment. Employees working from home will also save money for the organisation
[48]. The mutual benefits for both participating parties can contribute to the explosion of e-
Work.

3.3 Generational and demographic changes

Rapid technological development shapes the ways of working. As ICT allows people to
communicate from all over the world, work is no longer tied to a certain location or time
dimension. We further add that the range in talent pools is important for further development.
By 2016, the workforce was undergoing a seismic change as 3.6 million Baby Boomers were
set to retire, one-fourth of millennial workers were taking on management roles and
Generation Z (those born between 1994 and 2010) started to enter the workforce [49].

Generations Y (also known as Digital Natives, Generation Me, Generation Rent or Echo
Boomers [50]) and Z (also known as Post-Millennials, iGeneration, Founders, Plurals or the
Homeland Generation [51]) are accustomed to living their lives online through every possible
device at any time. These generations expect immediate access to the most important
information for their needs, expect many options, delivery of ordered goods on the next day
and immediate feedback. Generations Y and Z grew up with a peer-to-peer model, which
means they are likely to buy a product based on recommendation by friends rather than a
product of an established or well-known brand. Social issues are very important and function
as layers of charitable movements looking at many issues with their basis in a social and
green environment. A member of Generation Me is characterised as a multitasker and highly
educated, positive about technology, entrepreneurial, civic-orientated, environmentally
conscious, progressive and flexible [50], and someone in Generation Z is ambitious, a better
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multitasker, needs independence in the professional sphere and individuality and is global
[51].

All this will have a significant impact on our society. Employers, HR professionals and
career advisers will have to reassess how they manage their employees. We can compare the
employees with consumers who live online and increasingly expect to be connected without
interruption, even at work. Both generations are fully adapted to the digital environment. The
traditional nine-to-five model no longer exists for these generations. According to a study by
Bentley University [52], 77% of millennials say that flexible work hours would make the
workplace more productive.

PwC data [53] predict that by 2020, millennials will form 50% of the global workforce.
Experts estimate that by 2020, millennials will make up over a third of the global workforce
and Generation Z 24% [54]. As stated in the Deloitte Report [55], millennials will comprise
75% of the global workforce by 2025 and will be working for organisations that foster
innovative thinking, develop skills and make a positive contribution to society. Morgan [56]
emphasises that “the important thing about millennials is not the fact that they might bring
new approaches, ideas, values or styles of working; it’s that there are going to be so many of
them”. The latest data from the Deloitte Global Millennial Survey 2019 [57] highlights a
disrupted generation with unsettled feelings about the future. Generally though, the priorities
and aspirations of both generations are seeing/travelling the world, earning high salaries,
being wealthy, buying homes, making a positive impact on the community and having
children. Furthermore, climate and the environment remain a top concern. In the workplace,
the millennials and Generation Zs who plan to leave their current organisations in the next
two years will do so for the following reasons: financial reward, lack of advancement and
learning/development opportunities, poor work-life balance (lack of flexibility), lack of
acknowledgement, boredom and workplace culture. For millennials and Generation Zs,
joining the gig economy seems to be an alternative.

To overcome the skilled labour shortage worldwide, it is necessary to include seniors,
women and disabled workers in the e-Work programme. Age management at the workplace
has become an important feature, because the average human lifespan has steadily increased.
In our view, seniors are still the choice for employers compared to the younger generation,
because the Ilatter lack valuable skills, e.g. proven leadership ability, empathy and
communication skills and the ability to demonstrate their value. The State of Telecommuting
in the US Employee Workforce Report [58] found that the average telecommuter is older than
the average employee (the average telecommuter is 46 years of age or older) and roughly the
same population of men and women telecommute. The impact of baby-boom retirement will
certainly put pressure on the social system, therefore e-Work can be an option for increasing
the pensions of baby boomers and reducing expenses.

The latest data show that the oldest and youngest generations are interested in combining
work and travel; 87% of millennials are interested in the digital nomad lifestyle or learning
about it compared to 84% of baby boomers; 98.6% of millennials and baby boomers
overwhelmingly feel remote work should be a standard job benefit or option [59].

According to the results of a meta-analysis of 16 studies related to the influence of gender
and attendance on telework, Beno observes that the willingness to do telework is different
between males and females. All in all, the meta-analysis points to a tempered but positive
view of the effect of gender, on the basis of 11 studies [60]. The lack of flexibility in the
workplace is not a new phenomenon. The inclusion of women in the workforce has changed

11
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the way we work and divide our time between careers and families. As a result, our working
environments need to change, and e-Work seems to be a viable option. According to the Pew
Research Center, 51% of women (compared with 16% of men) say being a working parent
has made it more difficult to advance their careers [61]. Further, 56% of women leave their
tech jobs mid-career [62]. Another study by the University of Wisconsin-Milwaukee found
that one-third of women surveyed had left their tech jobs because companies were not flexible
enough to accommodate an adequate work-life balance [63]. A study by a professional
recruiter Robert Walters and a leading UK job board Jobsite found that remote working
opportunities are top priorities for women in tech. Among those surveyed, 76% said that the
chance to work remotely was necessary if companies wanted to retain long-term staff [64].
The workplace is changing, but as the number of women who work remotely rises [65-67],
the future of women in the workplace will improve. Employers who embrace flexibility and
invest in women will see benefits through their employees and their business; challenges
faced will be with tech, culture and communication.

For many people with disabilities, finding and retaining work is a challenge [68].
Generally, flexible working has historically been seen as a female or parental issue. Pancheri
explains: “The benefits can and should apply to all staff whether you are disabled, a carer or
simply seeking a better work-life balance [69].” e-Work is the future for a number of
economic reasons, but it does more than just save money. Commuting when a disability
affects worker mobility is a serious obstacle. Murray and Kenny emphasised in 1990 that
telework is a feasible form of employment for disabled persons with appropriate training in
the use of computers and advanced telecommunications [70]. One billion people, or 15% of
the world’s population, experience some form of disability [71]. In our opinion, ICTs and e-
Work could offer widespread opportunities for these potential employees to participate in
global activities as equals. This also confirms the findings of a study from Turkey [72], where
the majority of disabled persons have a positive attitude towards teleworking. Generally, we
stress that there are many reasons why an e-Work programme is beneficial for disabled people
— especially because it provides a sense of independence and freedom, improves productivity,
encourages a work-life balance, facilitates better self-care and allows flexibility for
appointments and choice of work [73].

The era of generalists is over; it is time to start the era of the specialist-generalist.
Generally, businesses offering e-Work options, paid family leave, flexible hours and other
related benefits for a better work-life balance are more attractive to talented candidates.
Beechler and Woodward [74] called this era the global “war for talent” . Nowadays, it is
evident that employees have the upper hand over the organisation compared to the past, as
shown in Table 1 [75].

12
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Table. 1 The old and new reality that companies operate in

The old reality The new reality

People need companies Companies need people

Machines, capital and geography are the Talented people are the competitive

competitive advantage advantage

Better talent makes a difference Better talent makes a huge difference

Jobs are scarce Talented people are scarce

Employees are loyal and jobs are secure People are mobile and their commitment is
short-term

People accept the standard package they are | People demand much more

offered

To conclude, it is obvious that the best strategy to help retain the talent in a company is to
establish practices which allow for flexible working patterns and options for employees,
including part-time employment, telework, flexible and mobile working, desk-sharing and
condensed working hours. Further expanding of the talent landscape by recruitment of virtual
employees will be more common and will spread across the country or even around the globe.
We stress that work is no longer defining people, but people are defining work. e-Work
arrangements may be the answer to closing the talent gap.

4 Conclusions

Generally speaking, education, age, gender and race are all statistically significant factors
in explaining e-working behaviour, but we are of the opinion that the industry in which a
person works and the type of job he or she does is important. e-Work is a good solution for
many, but it is not suitable for everyone. As more companies adopt e-working practices, the
benefits are clear [76]. This kind of work is not just a vague dream any more; it has become
the future of work.

Technology, global changes, globalisation and Generations Y and Z have an immense
influence on the employment picture, which is changing very fast, and it is vital to know and
understand these changes. More businesses will start introducing benefits to increase
employee satisfaction and loyalty. As the millennial and Generation Z workforce increases,
flexible working will become even more in demand. And different means of communication
will become more mainstream as businesses adjust to the ways in which this ever-evolving
demographic engages [77].

An IWG Survey [78] found that 85% of respondents confirm experiencing increased
productivity as a result of greater flexibility when more than a half of the employees were off
the office premises for at least 2.5 days a week. Statistical evidence seems to prove that e-
working will become the predominant way of working [48].

According to our data, e-Work will continue to increase in popularity because of reduction
of overhead costs, elimination of the stress of the daily commute, minimising the
environmental footprint for both the employer and the employee and a winning solution for
both because e-Work serves the interests of both players in the work situation by increasing

13



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

productivity while reducing overhead costs and granting the employer improved retention of
the best global talent.

The e-Work option is a win-win-win situation for employers, employees and society. But
we are of the opinion that the biggest obstacle to e-working is management’s mistrust of
whether the workers are working. The system must be built on trust and integrity.
Organisations must be confident that employees can work productively even off-site. A
further obstacle is compatibility of the job with e-working, because some jobs still have to be
performed on site. IT infrastructure and technology are crucial to the success of any e-Work
programme. Organisations that have unrealistic expectations put e-Work programmes at risk.

We can sum up by saying that, as the evidence indicates, there is no doubt that working
away from the office has great benefits for all concerned. More and more employers are
appreciating the advantages of e-Work and are consequently giving employees the option of
this type of work. Furthermore, as modern technology and the demands of specialised
distributed workforce evolve, e-Work will continue to evolve in tandem with them. A new
generation of workers with different values is defining how and where work will be carried
out. To attract and keep the best, organisations must continue to explore modern ways for
employees to carry out their duties at the workplace, regardless of kilometres and boundaries.
It is clear that the future of work is undoubtedly e-Work. We are seeing the beginnings of a
massive shift in the definition of where work is done — the “office” may just be wherever the
employee has an Internet connection.
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Abstract: People of three different professions must usually participate in a real-world data mining
task: domain experts who understand the problem area and are able to specify the task and to assess
the results, data experts who are familiar with the way how data are collected, stored and retrieved,
and data mining experts who are familiar with the data mining methods and algorithms and are able
to use, often very complex, data mining tools and systems. But recently, we have seen some effort
towards automatization of the data mining tasks within various data mining systems. Such
automation will allow the domain experts (or knowledge workers) to perform data mining tasks
without cooperation with data mining experts, in a “do-it-yourself” way. The paper discusses
different approaches to creating automated tools for data mining and gives examples of systems that
offer different ways of data mining automatization.
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1 Introduction

People of three different professions must usually participate in a real-world data mining
task: domain experts who understand the problem area and are able to specify the task and to
assess the results, data experts who are familiar with the way how data are collected, stored and
retrieved, and data mining experts who are familiar with the data mining methods and
algorithms and are able to use, often very complex, data mining tools and systems. But recently,
we have seen some effort towards automatization of the data mining tasks within various data
mining systems. Such automation will allow the domain experts (or knowledge workers) to
perform data mining tasks without cooperation with data mining experts, in a “do-it-yourself”
way. Not all parts of the knowledge discovery in databases (KDD) can be automated to the
same extent. We will show which steps of the KDD process are supported by some
automatization included in existing (standard) or newly created data mining tools.

The rest of the paper is organized as follows: Section 2 describes the KDD process and
discusses the possibilities of its automatization, Section 3 presents different approaches to
including automatization in data mining tools and gives some examples of such tools. Section
4 concludes the paper.

2 KDD Process and Possibilities for its Automatization

CRISP-DM (CRoss-Industry Standard Process for Data Mining) is a European Commission-
funded project for defining a standard process model for carrying out data mining projects [1].
According to CRISP-DM, the life cycle of a data mining project consists of six phases shown
in Figure 1.
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Business
Understanding pap—— Understanding

Data
Preparation

Modelling

Evaluation

Fig. 1 CRISP-DM Methodology

Business understanding is the initial phase that focuses on understanding the project objectives
and requirements from a business perspective, and then converting this knowledge into a data
mining problem definition, and a preliminary plan designed to achieve the objectives.

The data understanding phase starts with initial data collection and proceeds with activities in
order to get familiar with the data, to identify data quality problems, to discover first insights
into the data, or to detect interesting subsets to form hypotheses for hidden information.

The data preparation phase covers all activities to construct the final dataset (data that will be
fed into the modeling tool(s)) from the initial raw data. Data preparation tasks are likely to be
performed multiple times, and not in any prescribed order. The tasks include table, record, and
attribute selection as well as transformation and cleaning of data for modeling tools.

In the modeling phase, various modeling techniques are selected and applied, and their
parameters are calibrated to optimal values. Typically, there are several techniques for the same
data mining problem type. Some techniques have specific requirements for the form of data.
Therefore, stepping back to the data preparation phase is often needed. (This phase corresponds
with the data mining step in the narrow sense.)

At the evaluation stage in the project, the built model (or models) appears to have high quality
from a data analysis perspective. Before proceeding to the final deployment of the model, it is
important to evaluate the model more thoroughly and review the steps executed to construct the
model, to be certain it properly achieves the business objectives. A key objective is to determine
if there is an important business issue that has not been considered sufficiently. At the end of
this phase, a decision on the use of the data mining results should be reached.

The creation of the model is generally not the end of the project. Depending on the
requirements, the deployment phase can be as simple as generating a report or as complex as
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implementing a repeatable data mining process. In many cases, it will be the customer, not the
data analyst, who will carry out the deployment.

Which steps of the KDD process can be automated? Business understanding and deployment
steps are closely related to the application domain, so its automatization in a general way would
be very difficult or even impossible. Data understanding is already supported by computing the
basic characteristics of the data. So, the added value of data mining automatization is oriented
towards supporting the data preparation (pre-processing) and modeling (learning) steps.

Data pre-processing is the most time-consuming and most difficult step in the whole KDD
process. The aim of this step is to select (or create) from the available data characteristics that
are relevant to the given data mining task. Proper data preparation is crucial for successful
modeling as we can easily observe the effect known as ,,garbage in, garbage out®. A lot of pre-
processing is closely related to the understanding of the domain, but still, there is a number of
data transformations that can be done automatically.

The modeling (learning) step can be understood as a search of the space of concept
descriptions (in this case, we learn both structure and parameters of the model), or as
approximation within a class of models (in this case, we learn “only” parameters of the model).
In the latter case, we need some insight into the problem and intuition about the expected results
to properly choose the class of the models. This choice, recently known as ,,hyperparameter
tuning* (an example is configuring of an artificial neural network), is another space for applying
some automation.

3 Approaches to Data Mining Automatization

We will discuss three different approaches to data mining automatization: extending existing
data mining systems, creating a lite, easy-to-use version of a standard tool, and creating a
completely new system.

3.1 Extending Standard Data Mining Systems

Some already existing systems have been extended by components enabling automatization
of particular steps. The advantage of this approach is that there is a (usually large) community
of users who are already used to working with the standard version. Let us consider Weka and
RapidMiner as examples of this approach.

Weka (Waikato Environment for Knowledge Analysis) is a data mining system that has been
under development at the Waikato University at New Zealand since 1997. Weka was the first
widely used data mining tool. It gained its popularity because it was described (and thus
recommended) in a well-known textbook on data mining by Eibe Frank and Ian Witten (the
first edition in 1999, the latest, third edition in 2011 [8]). Weka integrates a large number of
different machine learning algorithms (oriented mainly on classification and prediction tasks)
and data pre-processing methods. The authors of Weka also encourage the users to include their
implemented algorithms in the system. Weka offers four modes of operation: a simple
command-line interface, Explorer (for a single analysis in an easy-to-use standard Windows
interface), Experimenter (to create a batch of runs in a standard Windows interface) and
KnowledgeFlow (for a single analysis using a graphical interface that allows composing a task
as a graph where nodes correspond to particular operations and arrows indicate the data flow).
The system is available at http://www.cs.waikato.ac.nz/ml/weka/ .
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To create a classification model in Weka, we have to proceed in two steps: choose a machine
learning algorithm and then set its parameters. Auto-Weka, an extension that can easily be
installed within Weka (https://www.cs.ubc.ca/labs/beta/Projects/autoweka/), helps in both of
these steps [4]. Auto-WEKA considers the problem of choosing a suitable machine learning
algorithm by simultaneously selecting a learning algorithm and setting its hyperparameters.
Auto-WEKA does this using a fully automated approach based on Bayesian optimization. The
difference between a “standard” Weka and Auto-WEKA is illustrated in Fig. 2 and Fig. 3. While
in “standard” Weka, when applying logistic regression, one has to fill in inputs shown in Fig.
2, Auto-WEKA (in our example shown in Fig. 3) selects logistic regression as the best
algorithm and finds optimal parameters for this method. So, Auto-WEKA will help non-expert
users to more effectively identify machine learning algorithms and hyperparameter settings
appropriate to their applications, and hence to achieve improved performance.

- -
il st
‘ Preprocess [Ciassify I Cluster I Associate TSe\em aftributes I Visualize IAUtn-\NEKA ]
Classifier i
- | € wekaguiGenericObjectEditor
Choose ||l ogistic -R 1.0E-8 -M -1 -num-ddg
—| | weka.classifiers.functions.Logistic
Testoptions. Clasg | About
(_) Use training set 1 r
3 = Class for building and using a multinomial logistic regression | More |
\_J Supplied testset S# maodel with a ridge estimator.
; — || Capabilities |
(® Cross-validation Folds 10 —
I I Percentage split
batchSize 100
Mare options
debug |False 'J
| (Nom) class 'J doNotCheckCapabiliies | False |
| Start | St maxlts -1
Result list (right-click for options) -
numDecimalPlaces 4
ridge 1.0E-8
useConjugateGradientDescent |False |
SIE || Open... I Save... || 0K J Cancel |
oK —

Fig. 2 Standard input for logistic regression in Weka
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. o . e
| Preprocess ] Classify | Cluster | Associale I Select atfributes I Visualize | Auto-WEKA

[AutoWEKACIassifier -seed 123 -timeLimit 5 -memLimit 1024 -nBestConfigs 1 -metric errarRate -parallelRuns 1

| Auto-WEKA Manual
'_J Auto-WEKA output

| (Nom) ciass

Ruto-WEKA result:

‘. Start J b best classifier: weka.classifiers.functions.Logistic
Result list (right-click for options) argumenca: [-R, 2.9323852177705403E-3]

attribute search: null
attribute search argumenta: []
attribute evaluation: null
attribute evaluation arguments: []
metric: errcrRate
estimated errorRate: 0.214
training time on evaluation dataset: 0.087 seconds

You can use the chosen classifier in your own code as follows:
Clagsifier clessifier = RbstractClassifier.forName("weka.classifiers

clagsifier.buildClassifier({instances);

Correctly Classified Instances 748 T4.8 %
Incorrectly Classified Instances 252 25.2 %
Kappa statistic 0.3269

Log w.xu |
y

Status

OK

Fig. 3 Auto-WEKA results showing tuned logistic regression

RapidMiner, Inc. (https://rapidminer.com) is developing an open-source data science
platform. The company focuses on the creation, delivery, and maintenance of predictive
analytics. It offers RapidMiner Studio, a visual programming environment for predictive
analytic workflows; RapidMiner Server that enables users to share, reuse, and operationalize
the predictive models and results created in RapidMiner Studio; and RapidMiner Radoop that
provides a graphical environment for big data analytics using Hadoop and Spark.

The main data mining product is RapidMiner Studio, an integrated visual environment for
data preparation, machine learning, deep learning, text mining, and predictive analytics (see
Fig. 4. for a snapshot). RapidMiner Studio functionality can be further extended with additional
plugins from the RapidMiner Marketplace in an easy way, similar to downloading applications
into a mobile phone. The development of the system started in 2001, at the University of
Dortmund, under the name YALE (Yet Another Learning System), so the company emerged
from a spin-off at that university (the company is now based in Boston, US). RapidMiner Inc.
has a mixture business model. RapidMiner Studio is available both as a free system (the so-
called community edition with the limit of 10 000 rows in the data table) and as a paid enterprise
edition [3]. The standard way of using Rapid Miner is to create a process as shown in Fig. 4.

Rapid Miner offers (in the paid version) two extensions towards automatization of the KDD
process: Turbo Prep and Auto Model. Turbo Prep aims at intuitive data preparation. This
extension allows users to explore and visualize the data interactively, simplifies data cleansing
(automatically removes low quality and correlated data columns), and merges multiple datasets
together by automatically identifying matching columns to merge. Fig. 5 shows the auto-
cleansing option, which is a part of Turbo Prep extension. Auto Model finds the best model
using multiple machine learning algorithms and hyperparameter optimization. Besides this,
Auto Model performs automated feature engineering to improve the model accuracy. Auto
Model can be used for classification (prediction), segmentation and outlier detection. Fig. 6
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shows the Model types selection step of Auto Prep extension; Fig. 7 shows the results of the
creating of models. It should be mentioned that there is also a web-based version of Auto Model

accessible at https://automodel.rapidminer.com .
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Fig. 4 Rapid Miner Studio
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Fig. 5 Auto Cleansing option within Rapid Miner Turbo Prep
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Fig. 6 Setting parameters for Auto Model in Rapid Miner
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Fig. 7 Auto Model results

3.2 Creating Lite, Easy-to-use Version of a Standard Tool

The next possibility of how to create a tool for an unskilled user is to create a lite version of
an existing KDD system by hiding unnecessary details. This approach is illustrated on the LISp-
Miner system.

LISp-Miner, a freely available system that has been developed at the University of
Economics, Prague, since 1996, implements various procedures that mine for different types of
(mostly rule-like) knowledge patterns (http://lispminer.vse.cz). The typical knowledge patterns
have the form of relations between two conjunctions derived from values of categorical
attributes (columns) of an analyzed data table. Various types of relations between these
conjunctions are used, including relations corresponding to statistical hypothesis tests. An
interested reader should refer to [5] for more information.

The LISp-Miner data mining procedures require the setting of many parameters that allow
fine-tuning of the analysis. Consider, for instance, the 4ft-Miner procedure that looks for
association rules in the form

o=¢/y (D
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where @ (called antecedent), ¢ (called succedent) and y (called condition) are cedents and =
(called quantifier) defines a type of relation which is evaluated on the subset of examples that
satisfy the condition. When working with this procedure, we have to specify:

* the definition of partial cedents for antecedent, succedent and condition respectively,
* maximum length of antecedent, succedent and condition,
* the quantifiers = and threshold values for their values,

* other task parameters, e.g2. how to handle missing values.

Fig. 8 shows the necessary input to run the 4ft-Miner procedure within LISp-Miner.
rTask fﬁﬂr

~Basic parameters
Name: JCred 2-1-0.5

Comment: -

Group of tasks: Default group of tasks Jt_j
| Data JAP_CREDIT kat —

Owner: PowerlUser D 40 g

ANTECEDENT QUANTIEIERS SUCCEDENT J

0
BASE p= 1 Abs. «  |Succedent com,1-1 & ||

»age (1) (subset), 1-1 B, pos FUI p=0.900 #Class (1)(+) B; pos
» Deposit (subset), 1-1 B, pos N
= Item (subset), 1-1 B, pos N
# Jobless (subset), 1-1 B, pos |
» Month_payment (subset), 1 B, pos |
»Mo_months (subset), 1-1 B, pos i

»Prob_region (subset), 1-1 B, pos

»Sex (subset), 1- 1 B, pos i
wUnmarried (subset), 1-1 B, pos |
»Years_at_comp (subset), 1- B, pos |
|
1l
Total length: 1-2 T Totallength: 1-99 :
Task parameters CONDITION |
| Handling of missing values:  Delets = = |
Indude antecedent extensions of all implications: ‘es Condition Con, 0-93 » |
Indude succedent extensions of 100% implications:  Yes fl
Indude extensions of coeffients with no change in the four-fold table: ‘Yes fl
Indude extensions of cedents with no change in the four-fold table: ‘fes [
Indude both symetric es f
Prime rule test for implication enabled:  No £
Induding minimal length check: Yes Maximal number of hypotheses: 1000 f
{
Params Switch fl
|
Close ] Generate ] Grid Gen I Erid R | Bkgrnd Gen I Totallength: 0-59 i

Fig. 8 Parameter setting for 4ft-Miner procedure

To simplify the parameter setting, reasonable default values are assigned to these parameters.
But this might not be sufficient for an unskilled user. Therefore, a lite version of LISp-Miner,
called EasyMiner (https://www.easyminer.eu), has been created. EasyMiner is a web-based
system for interpretable machine learning based on frequent itemsets. It currently offers
association rule learning (apriori, FP-Growth) and classification (CBA) [7]. Fig. 9 shows how
to input the same information as shown in Fig. 8 into EasyMiner - for the ,,full system.
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EasyMiner

Association rule pattern

Data fields.

Rule clipboard | Knowledge base

Fig. 9 Parameter setting in EasyMiner

3.3 Creating a Completely New System

The last option discussed in the paper is to create a completely new system. H20 driverless
Al and DataRobot are examples of this approach.

H2O0 driverless Al is an automatic machine learning platform developed by an open-source
software company (https://www.h20.ai/products/h2o-driverless-ai/). H20O driverless Al
employs the techniques of expert data scientists in an easy to use application that helps unskilled
users to develop trusted machine learning models. The platform automatizes a number of KDD
steps or their parts. It offers automated feature engineering for the data preparation step and
automatically generates scoring pipelines to deploy the models. The platform also provides
robust interpretability of machine learning models to explain modeling results and
automatically generates visualizations and creates data plots that are most relevant from a
statistical perspective and thus very useful for the data understanding step. Not only tabelar data
but also time series and textual data can be automatically pre-processed in the system [2].

15
Actual vs Predicted

Forecast Horizon
35,000

30,000

25,000

20,000

e

Fig. 10 Time series prediction by H20 driverless Al

DataRobot automated machine learning platform empowers users to build highly accurate
predictive models quickly, easily and with full transparency (https://www.datarobot.com/).
Incorporating the best practices of the world’s top data scientists, the system automatically
selects the best machine learning algorithms, and it automatically optimizes data pre-
processing, feature engineering and tuning parameters for each algorithm to create and rank
highly accurate models. DataRobot also offers high interpretability and explainability, so you
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can easily understand how models were built, as well as explain why a model made the
prediction it did [6].

Light Gradient Boosting on ElasticNet Predictions

| Categancal Vanables <

Fig. 11 Feature engineering in DataRobot

4 Conclusions

The idea of automated data analyses rapidly changes the way how real-world data mining
tasks can be performed. The existing tools are extended by automatization capabilities, or new
systems for automated machine learning appear on the market. The KDD nuggets website
(http://www.kdnuggets.org) lists about 25 systems in the category “Automated Data Science
and Machine Learning”, some of which have been presented in the paper.

As the authors of the DataRobot platform believe: “Automated machine learning creates a
new class of citizen data scientists with the power to create advanced machine learning models,
all without having to learn to code or understand when and how to apply certain algorithms”
[6]. So, automated data mining systems can help knowledge workers to solve data mining tasks
in an intuitive, easy-to-use, do-it-yourself way.
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Zapojenie zamestnancov do strategickych rozhodnuti
spoloénosti

LuBicA CERNA
Vysoka Skola manazmentu v Trencine / City University of Seattle programs
Trencin, Slovenska republika

Abstract: Social dialogue is the process of negotiation by which different actors in society (or
‘social partners') reach agreement to work together on policies and activities. Social dialogue takes
place at national and sectoral as well as European level. The term Board-level representation of
employees means the process of electing or appointing employee representatives to the key
decision-making bodies within a company. The European Participation Index (EPI 20) is a multi-
dimensional index, which takes account of different forms of worker participation In Slovakia
the highest form of employee representation is the board-level representation.

Keywords: social dialogue, European participation index, board level participation, Labour code,
employers, employees, trade unions, social partners

Anotacia: Socidlny dial6g je proces vyjedndvania, pri ktorom socidlni partneri dospeji k dohode o
spoluprdci pri tvorbe politik a cinnosti. Socidlny dialég sa uskutofiuje na vniitroStitne;j,
odvetvovej a eurdpskej drovni. Pojem zastupovanie zamestnancov na Urovni sprdvnej rady

9 2 X

znamena proces vol'by alebo vymenovania zastupcov zamestnancov do klIicovych rozhodovacich
orgdnov spolo¢nosti. Formdlne prava a rozsah ti¢asti na troch trovniach: v rade, na trovni podniku
a prostrednictvom kolektivneho vyjedndvania sa meraji indexom EPI 2.0. Na Slovensku je
najvySSou formou zastipenia zamestnancov zastipenie na irovni predstavenstva a dozornej rady.
KPacové slova: socidlny dialog, eurdpsky index dcasti, i€ast’ na drovni organov, Zékonnik prace,
zamestnavatelia, zamestnanci, odbory, socidlni partneri

JEL Classification: K130, M140

1 Socialny dialég ako platforma ti¢asti a zapojenia zamestnancov

Socialny dialég patri medzi klicové prvky demokratickych spolo¢nosti a Statov.
Umoznuje zastupcom réznych skupin v spolo¢nosti konzultovat’ a diskutovat’ o relevantnych
otdzkach so zudcastnenymi stranami, napr. s vlddou, zdstupcami zamestndvatelov a
zamestnancov, obcami, obcianskymi zdruZeniami a i. Medzindrodnd organizdcia prace
(2013) definuje socidlny dialdg tak, aby zahfial vSetky typy vyjednédvania, konzulticii alebo
jednoduchej vymeny informdcii medzi zastupcami vldd alebo zamestndvateImi a
zamestnancami o otdzkach ich spolo¢ného zdujmu tykajucich sa hospodérskej a socidlnej
politiky (Minet, 2008), (Ishikawa, 2003, s. 2). Podl'a ETUC (2019) mdze socidlny dial6g
existovat’ ako tripartitny proces, s vladou ako oficidlnou stranou dialégu alebo moze
pozostavat’ z dvejstrannych vzt’ahov iba medzi zastupcami zamestnancov a manaZzmentom
(alebo odborovymi zvdzmi a organizdciami zamestndvatelov), s alebo bez nepriameho
zapojenia vlady. Vysledkom rokovani je uzavretie kolektivnej zmluvy.

Komunikdcia medzi socialnymi partnermi mdze byt neformdlna alebo
inStitucionalizovand, no casto je kombindciou oboch. Md&ze sa konat na vnutroStatnej,
regiondlnej alebo podnikovej drovni. MdZe ist o medziprofesiondlne, odvetvové alebo je
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kombinéciou vSetkych tychto moZnosti. MOP uznava, Ze definicia a koncepcia socidlneho
dial6gu sa v priebehu Casu liSia v zavislosti od krajiny. Napriek tomu sa v definicii hovori o
kolektivnom vyjedndvani a nie o socidlnom dialégu, z hl'adiska pravnych dprav a
legislativneho vymedzenia kolektivneho vyjedndvania mdzeme ju pouzit ako definiciu
socidlneho dial6gu. DodlezZitou platformou pre dcast’ socidlnych partnerov na rozhodovani
organov Eurdpskej tunie je Eurépsky hospodarsky a socidlny vybor

2 Zapojenie zamestnancov

O zapdjani sa (participacii) zamestnancov do rozhodovacich procesov mozno hovorit’ ak sa
zamestnanci priamo zucastnuju, aby pomohli organizdcii splnit jej poslanie a splnit jej ciele
uplatnenim svojich ndpadov, odbornosti a tisilia o rieSenie problémov a spolurozhodovanim.
RozliSujeme medzi priamou a nepriamou tcastou. Nepriama tc¢ast’ zamestnancov sa tyka
zapojenia zdstupcov zamestnancov (napriklad podnikovych odborovych organizicii, alebo
zamestnaneckych rad) do rozhodovacich procesov, zatial' ¢o priamu ucast’ zamestnancov
definuje priamu interakciu medzi zamestndvateI'mi a zamestnancami (Akkerman, Sluiter a
Jansen, 2015).

Priama ucast’ zamestnancov sa tyka postupov, pri ktorych zamestnanci si osobne
zapojeni do rozhodovacich procesov, ¢innosti a politik (Knudsen, 1995; Markey a Townsend,
2013). Geary a Sisson (1994) definuji priamu ucast’ zamestnancov ako ,,prileZitosti, ktoré
manaZment poskytuje alebo iniciativy, ktorym poskytuje podporu, na tirovni pracoviska, na
konzultdciu a / alebo delegovanie zodpovednosti a pravomoci jednotlivcom alebo skupindm
pri rozhodovani . Pri priamej icasti zamestnancov sa zdOraziiuje najmé: nova organizacia
préace, vysokd vykonnost’, u¢iaca sa organizicia, participativny manazment a inovdcie. Snahy
o zvySenie zapojenia zamestnancov posiliiujd ich postavenie, zapdjaji ich do rozhodovania a
zvySuju ich autonémiu.

Zékladom priamej UCasti je, Ze zamestnanci a manazment spolu hovoria, vypocujui si
navzdjom, o ich znepokojuje, hl'adaji a vymienaji si nidzory a informdcie, diskutuju vcas
o problémoch, zvazuji, k ¢omu sa musi kazdy vyjadrit’, rozhoduji spoloc¢ne, doverujui si a
vzdjomne sa reSpektuji (EU OSHA, 2012). Bryson (2004) zddraziiuje, Ze preferencie
manazérov pre priamu tcast’ st motivované tizbou oslabit’ a nahradit’ zastipenie odborov.

Nepriama ucast’ zamestnancov sa uskutociiuje prostrednictvom svojich zastupcov. V
Clenskych Statoch EU existuji dve =zdkladné moznosti zastipenia na pracovisku:
zamestnanecké rady (alebo vSetkymi zamestnancami volené iné organy vSeobecného Statiitu)
a odborova organizécia.

V pripade Slovenska, odborova organizacia ako jedind ma pravo zucastnit’ sa kolektivneho
vyjedndvania a uzatvarat’ kolektivne zmluvy. Patri jej prdvo na prerokovanie, na kontrolu a na
informdcie. Zamestnaneckd rada mdze posobit’ u zamestnavatel’a, ktory zamestnava najmene;j
50 zamestnancov. U zamestndvatel’a, ktory zamestndva menej ako 50 zamestnancov, ale
najmenej troch zamestnancov, mdze posobit zamestnanecky dovernik. Prava a povinnosti
zamestnaneckého dovernika su rovnaké ako prava a povinnosti zamestnaneckej rady, ktoré su
uvedené v Zakonniku prace. Ziakon o kolektivnom vyjedndvani upravuje kolektivne
vyjedndvanie medzi prisluSnymi organmi odborovych organizicii a zamestnavatel'mi, ktorého
cielom je uzavretie kolektivnej zmluvy.

Pokial’ ide o koexistenciu priamej a nepriamej uUcasti zamestnancov, odbornd literatira
prezentuje dva nazory. Prvy pohlad tvrdi, Ze priama a nepriama ucast’ zamestnancov sa
vzdjomne dopliaji a potencidlne sa posiliiuji, pretoZze obe formy ucasti zamestnancov sa
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zaoberajui problémami na réznych organizacnych drovniach. Druhy pohl'ad vidi nepriamu a
priama ucast” vzdjomne konkurencnd a obmedzujicu sa (Akkerman, Sluiter and Jansen,

2015).

3 Praktické moznosti ucasti zamestnancov

Spdsoby a moZnosti ako zapojit’ zamestnancov su rozne. Literatira uvadza nasledovné:

a)

b)

c)

d)

Konzulta¢na participacia je metéda, v ktorej sa zamestnanci angazuji v
dlhodobej priamej ucasti na rozhodovani. Podl'a Cottona a kol. (1988, s. 12)
wZamestnanci predkladajii svoje ndzory, ale zvycajne nemajii veto ani uplni
rozhodovacia sila.* AvSak, tito metéda moze byt ucinnd na ziskanie spitnej vdzby
od zamestnancov.

Zamestnanecké vlastnictvo (zname ako zamestnanecké akcie, formy druZstevného
podielnictva) je spdsob uplatiiovania si svojich prav formou dcasti a hlasovania na
valnom zhromaZzdeni, vol'by svojho zastupcu do organov spoloc¢nosti a i. Podpora
zamestnancami vlastnenych podnikov vSak vytvdra aj nové otdzky pre socidlny
dial6g. Vznika otiazka, kto je v takejto forme podniku zdstupcom zamestnancov a
aku dlohu — ak vobec nejaki — moZu ¢i musia zohrdvat’ v tomto type firmy odbory.
(Hrivnak a kol., 2014)

Reprezentativna tcast’ je metédou nepriamej Gcasti zamestnancov. Zamestnanci
sa nezucastiuju priamo, ale prostrednictvom svojich zastupcov zvolenych organov
spolo€nosti. (Cotton a kol., 1988, s. 15). Vykondva sa prostrednictvom
zamestnaneckej rady a odborovych organizécii. Potencidlne silnejSim je zastipenie
prostrednictvom zastupcov zamestnancov v orgdnoch spoloc¢nosti, vo vykonnych
alebo dozornych radach (Kleinknecht, 2014, s. 59). Tento spdsob neumoZiiuje
vSetkym zamestnancom aktivne sa podielat’ na rozhodovani, ale umoziuje
zamestnancom volit’ svojich zastupcov do orgénov spolocnosti.

Neformalna acast’ je metdda, ktord vyuZzivaji organizacie, ktoré nemaji vytvorené
participacné systémy. Zakladom je neformdlna komunikdcia medzi manazérmi
a zamestnancami.

Delega¢na ucast’. Podla Cabrera, Ortega & Cabrera (2003, s. 44) , delegacnd
icast zveruje zamestnancom zvySenu zodpovednost' a samostatnost’™. Zamestnanci
dostdvaji mzdu za pracu tak, ako obvykle, ale poméhaji pri rozhodovani.
Delegacné timy sa vytvdraji spdjanim ndhodnych zamestnancov z rdoznych
oddeleni bez ohl'adu na to, aki pracu maji. Manazéri a bezni zamestnanci su si v
takychto timoch rovni. Timy rieSia problémy, ktoré md spolocnost, alebo
rozhoduji o novych stratégiach.

Vyutzitie socidlnych médii. Na internete alebo podnikovom intranete moze byt
vytvorené férum, kde sa vsetci zamestnanci mézu zapojit’ do diskusie, uverejnovat’
svoje podnetné, ale i kritické ndzory a komentovat’ ich. Aj ked’ zamestnanci nemaju
oficidlne oprdvnenie rozhodovat’, vSetci mdzu na fére hlasovat’ za predkladané
navrhy.

Podla Lawlera (1994) st postupy zapojenia zamestnancov kombindciou opatreni, ktoré
umoziluju zamestnancom zucastiiovat’ sa na rozhodovani. Jednotlivcom alebo timom by sa
mala poskytnit’ moc, informdcie a vedomosti, ktoré potrebuji na to, aby mohli pracovat
samostatne alebo nezdvisle od riadenia manaZmentu.
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4 Ucast’ zamestnancov v kontexte eurépskeho socialneho dialégu

Od zaciatku eurdpskeho integracného procesu existuje jasny zdvdzok poskytnut
zamestnancom v Eurépe privo podielat sa na rozhodovani spolo¢nosti. Udast
zamestnancov je zdkladnym pravom v Eurépe, ustanovenym v Charte zdkladnych priv EU
a je sucCastou eurdopskeho socidlneho modelu. Prijali sa viaceré eurépske smernice, ktoré
dopliaji a posiliuji nirodné prava tdasti zamestnancov. Vyznam eurdpskych pravnych
predpisov sa posilnil prijatim smernice o eurépskych zamestnaneckych radach, smernice o
eurdpskych spolo€nostiach (SE), eurdpskej druzZstevnej spolocnosti (SCE) a rdmcovej
smernice o informdcidch a konzultdcidch.

Mieru ucasti pracovnikov v réznych eurdpskych krajinidch vyjadruje ETUI EPI (European
Participation Index). Index EPI 2.0 sumarizuje formdlne prdva a rozsah ucCasti na troch
urovniach:

a) ucast’ na drovni spravnej rady- meria silu zdkonnych prav v kazdej krajine na
zastupovanie zamestnancov v najvys$om rozhodovacom organe spolo¢nosti,

b) na drovni podniku,

c) prostrednictvom Kkolektivheho vyjednavania - meria vplyv odborovych
organizdcii na politiky spolo¢nosti v oblasti priemyselnych vztahov.

NajnizSie zastipenie zamestnancov odborovymi organizdciami je vo Francizku (8%),
Estonsku (11%) a Litve (14%). Najvyssie je v severskych krajindch: Déansko (80%), Svédsko
(78%), Finsko (74%). (Tab. 1). Vysledky indikdtorov EPI rozdelili Eurépu na dve skupiny:
krajiny so silnejSimi pradvami na ucast’ a krajiny so slabSimi prdvami na ucast’. Najvyssia
uroven Ucasti sa vyskytuje v Skandindvskych krajindch a Slovinsku, najnizSia vo Velkej
Britanii, Estonsku a v Litve. Na podobnej nizkej urovni (0,37-0,38) je v Grécku, [rsku, Pol'sku
a Portugalsku. Slovensko dosahuje mierne vys§i index EPI 2.0 (0,59) ako Ceské republika
(0,50), pricom hlavny rozdiel spociva v percentudlnom podiele podnikov s formdlne
zaloZenymi odbormi, zamestnaneckymi radami alebo zamestnaneckymi dovernikmi. Ked'Ze
v Cesku sd zdstupcovia zamestnancov zastipeni v 18% podnikov, ma najmensie zastipenie
na pracoviskiach spomedzi postsocialistickych &lenskych §titov EU v strednej a vychodnej
Eurépe (Drahokoupil, Kahancova, 2017). Odborové ¢lenstvo na Slovensku neustéle klesa a
ustalilo sa na 10,9%.

Podl'a vyskumu Milosiewski (2017) ¢im je lepsia a silnejSia Gcast’ zamestnancov, tym je
nizsia nerovnost’ v prijmoch. Zaroven sa nenasla Ziadna koreldcia medzi Giniho koeficientom

(ukazovatelov prijmovej, resp. mzdovej nerovnosti, ktory vyjadruje mieru nerovnosti
rozdelenia prijmov) a indexmi popisujicimi ochrannu funkciu odborov.
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Tab. 1 European Participation Index EPI 2.0 (Vitols, 2010)

Krajina

DENTE )
Svédsko
Finsko
Slovinsko
Luxemburg
Holansko
Rakisko
Nemecko
Slovensko
Ceska republika
Spanielsko
Francizsko
Mad’arsko
Belgicko
Malta

irsko
Grécko
Pol'sko
Cyprus
Portugalsko
Taliansko
Rumunsko
Esténsko
Bulharsko
LotySsko
Velka Britania
Litva

Podniky s
formalnym

zastipenim
zamestnancov

Zamestnanci,
na ktorych sa
vzt'ahuji
kolektivne
zmluvy

Zastlpenia
zamestnancov na
Urovni spravnej
rady

Zamestnanci,
zastupovani
odborovymi

organizaciami

OO [(m O[22 (O[NNI ININININININDININ

5 Zastipenie zamestnancov v riadiacich a dozornych organov spolo¢nosti

Pravo na ,,dcast* zamestnancov bolo uznané v Charte zdkladnych prav zamestnancov
Spolocenstva z roku 1989, ¢l. 17. BLER (Board-level representation of employees) je teraz
uznany v piatom odovodneni Zmluvy o Eurdpskej Unii, v ktorej Clenské Staty potvrdzuju
»svoju vizbu k zdkladnym socidlnym prdvam, ako su vymedzené v Europskej socidlnej
charte“. Zastipenie zamestnancov na urovni sprivnej rady odkazuje na jav, v ktorom si
zamestnanci volia alebo vymenuju zdstupcov do strategického rozhodovacieho orginu
spolo¢nosti. Takto zvoleny a vymenovany zdstupca ma hlasovacie prava a zastupuje zaujmy
vSetkych zamestnancov spoloc¢nosti bez ohladu na ich kapitdlové zdujmy. Vzhladom na
rozdiely v Struktdrach spoloc¢nosti, hovorime o zastipeni zamestnancov v ktorejkol'vek danej
Struktire a v akomkol'vek strategickom orgdne samotnej spolo¢nosti. To mdZe znamenat’ bud’
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v dozornej rade, v predstavenstve alebo sprdvnej rade v zdvislosti od toho, ¢i sa jednd
o jednostupiiovu alebo dvojvrstvovu Struktdru.

Pravidla cClenskych Stitov tykajice sa zastipenia zamestnancov v organoch si rozne.
Krajiny prijali r6zne modely a zdkony tykajice sa zastipenia zamestnancov. Priblizne
polovica ¢lenskych Statov nemd vSeobecné pravidld ucasti zastupcov zamestnancov na trovni
rozhodovacich resp. kontrolnych organov. Dokonca vSetky ¢Clenské Staty sa ukazali ako vel'mi
odolné voci harmonizacii pravidiel v tejto oblasti. K dohode priSlo len pri ticasti v Eurépskych
spolo¢nostiach (SE) a Eurépskych druzstvach (SCE). Prostrednictvom pridruZenej smernice o
SE (2001/86 / ES) sa zaviedli povinné rokovania o ucasti zastupcov zamestnancov v SE, ktoré
zahffiaju otdzku ich zastipenia na drovni predstavenstva.

V sucasnosti existuje iba desat’ krajin bez pravnych predpisov alebo inych dohodnutych
dojednani upravujuicich zastipenie na turovni spravnych rdd. Ide o Belgicko, Bulharsko,
Cyprus, Esténsko, Taliansko, LotySsko, Litvu, Maltu, Rumunsko a Spojené kralovstvo. To
neznamend, Ze v tychto krajinidch neexistuju absolitne Ziadni zdstupcovia zamestnancov na
urovni spravnych rad. Su to vSak skor individudlne nez vSeobecné dohody. V Siestich
krajindch je zastipenie na turovni sprdvnej rady obmedzené na niektoré spolocnosti vo
vlastnictve Stitu alebo samospravy. Ide o Ceskd republiku, Grécko, Irsko, Polsko,
Portugalsko a Spanielsko. Zastipenie zamestnancov na drovni spravnych rad, ktoré sa
rozSiruje na stikromné spoloc¢nosti je v Rakusku, Chorvétsku, Dansku, Finsku, Franctzsku,
Nemecku, Mad’arsku, Luxembursku, Holandsku, Norsku, Slovinsku a v Svédsku. Slovensko
patri do tretej skupiny, kde zastipenie zamestnancov na urovni spravnych rad sa rozSiruje aj
na stukromné spolo¢nosti.

Rapp a Wolf (2019) zverejnili vysledky analyzy vztahu medzi spolurozhodovanim a
vykonnostou spoloc¢nosti v nemeckych podnikoch pocas neddvnej financ¢nej krizy. Hoci sa
vyskum obmedzil na nemecké spolo¢nosti, niektoré zavery maju vSeobecny charakter:

— Spolocnosti so zastipenim zamestnancov na urovni spravnej rady sa rychlejsie zotavili
z nasledkov krizy.

— Spolo¢nosti so spolurozhodovanim prepustili pocas krizy aj po nej menej
zamestnancov ako spolocnosti bez spolurozhodovania.

— Pocas krizy spolo¢nosti so spolurozhodovanim udrzali svoje investicie do vyskumu a
vyvoja a do fixnych aktiv na vysSej urovni ako spolo¢nosti bez spolurozhodovania.

— Pocas trvania finan¢nej a hospodarskej krizy spolo¢nosti bez spolurozhodovania
ziskavali menej vonkajSieho kapitdlu a viac sa oddédvali spitnému odktpeniu akcii,
zatial’ ¢o spolocnosti s spolurozhodovanim mali tendenciu robit’ pravy opak.

— Spolocnosti so spolurozhodovanim pocas financnej a hospodarskej krizy prijali mene;j
strategickych zmien.

— Pocas skimaného obdobia spolo¢nosti so spolurozhodovanim zaznamenali vysSie
zisky a prejavili mensSiu volatilitu na kapitdlovom trhu. Névratnost’ aktiv spolo¢nosti
so spolurozhodovanim sa zniZila menej ako v spolo¢nostiach bez spolurozhodovania.
Névratnost’ trzieb medzi spoloCnostami so spolurozhodovanim si pocas krizy
zachovala svoju uroven pred krizou.

Projekt socidlnych partnerov podporeny EU, Board level participation, sa realizuje
v obdobi od 2019-2020 a reflektuje na problém nedostato¢ného zastipenia zamestnancov
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v riadiacich resp. dozornych orgénoch. Autorka je ¢lenkou medzindrodnej fokusovej skupiny.
Cielom projektu je: a) analyzovat' systémy tucasti na drovni spravnych rdd pdsobiace v
partnerskych krajindch (Pol'sko, Slovensko, Srbsko, Malta; gpanielsko, Slovinsko); b)
rozvijat’ Gcast’ zamestnancov na rozhodovacich procesoch podnikov; c) pripravit navrhy
legislativnych zmien v kaZdej partnerskej krajine projektu alebo odporicania tykajice sa
implementdcie ucasti zdstupcov zamestnancov; d) zlepSit’ zru¢nosti a kompetencie zastupcov
zamestnancov potrebnych pri tcasti na socidlnom dial6gu; e) posilnit’ nadndrodnd spolupracu
medzi zamestnancami a zamestndvate'mi v oblasti zastipenia zamestnancov na udrovni
spravnej rady.

.....

na urovni spravnej rady. Zamestnanci maju ndrok na zastipenie na udrovni spravnej rady v
akejkol'vek spolo¢nosti, ktord spiiia dve z tychto troch kritérii: 50 a viac zamestnancov; obrat
najmenej 8,8 miliona EUR; a aktiva v hodnote najmenej 4,4 miliéna EUR. Zistupcovia
zamestnancov maju tretinu a polovicu miest v dozornej rade slovinskych spolo¢nosti s
dvojstupiiovou Struktirou. Pol'ské pravne predpisy ustanovuji zdstupcov zamestnancov na
niektorych Statnych podnikoch. Na Malte neexistuju Ziadne vSeobecné zakonné opatrenia pre
zastupovanie na drovni riadiacich orgdnov. Ani v Spanielsku neexistuje Ziadne pravo na
zastipenie zamestnancov v strategickych orgdnoch spolo¢nosti.

V Slovenskej republike je zastipenie pravne zakotvené v Obchodnom zdkonniku. V
zmysle § 200 ods. 1 Obchodného zdkonnika musi mat’ dozornd rada najmenej troch clenov,
pricom urcenie poctu ¢lenov dozornej rady je obligatérnou stiCastou stanov, t. j. pocet ¢lenov
modzZe byt aj vyssi ako traja. Plati, Ze dve tretiny ¢lenov dozornej rady voli a odvoldva valné
zhromazdenie a jednu tretinu zamestnanci spolo¢nosti, iba za predpokladu, ak ma spolo¢nost’
viac ako 50 zamestnancov v hlavnhom pracovnom pomere v &ase volby. Clenom dozornej
rady volenym zamestnancami mdZe byt akdkol'vek fyzicka osoba, aj ked’ nie je v Ziadnom
pracovnopravnom vzt'ahu k zamestnavatel'ovi, do ktorého dozornej rady kandiduje, resp. je
¢lenom. V kaZzdom pripade musi byt splnend podmienka, Ze ¢len dozornej rady zvoleny
zamestnancami nesmie byt zdroven c¢lenom predstavenstva, prokuristom alebo osobou
opravnenou podla zdpisu v obchodnom registri konat' v mene spolo¢nosti. V pripade ak
v podniku pdsobi odborovéd organizéicia, je ¢lenom jej nominant. Ak v spolo¢nosti nie je
zaloZzend odborovd organizdcia, organizuje volby c¢lenov dozornej rady volenych
zamestnancami spolo¢nosti predstavenstvo. VolI'ba a odvolanie ¢lenov dozornej rady volenych
zamestnancami spolocnosti sa realizuje na zdklade volebného poriadku, ktory md v zmysle
dikcie zékona pripravit' a schvélit odborova organizdcia, ak v podniku pdsobi. (OlSovska
2017).

Novela Obchodného zdkonnika zavddza s ucinnostou od 1.7.2019 nové pravidla
odmeiniovania ¢lenov orgdnov verejnych akciovych spolo¢nosti. Stanovuje sa povinnost’ pre
spolo¢nost’ vytvorit’ pravidld odmenovania ¢lenov orgdnov spolo¢nosti (Clen predstavenstva,
¢len dozornej rady, osoba pdsobiaca na najvySSom stupni riadenia spoloc¢nosti, ak takato
pozicia v spoloCnosti existuje) na obdobie najviac Styroch rokov a kazdy rok vypracuvat
spravu o odmenovani ¢lenov orgdnov spolo¢nosti. Spolo¢nost’ bez zbytoéného odkladu musi
uverejnit’ schvdlené pravidlda odmenovania na svojom webovom sidle spolu s uvedenim
datumu konania valného zhromaZdenia a vysledkom hlasovania. Pravidld odmenovania musia
byt na webovom sidle spolo¢nosti uverejnené pocas celej doby ich platnosti a pristup k nim
musi byt bezodplatny. Pravidld odmenovania budi verejné akciové spolocnosti povinné
vypracovat najneskor do 31.03.2020.

38



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

Z nérodnej spravy, ktord predkladali zastupcovia zamestnavatel'ov vyplynuli najmi obavy
tykajice sa procesov zastupovania zamestnancov v dozornej rade, potrebu analyzy vplyvu
tychto a d’alSich osobitnych ustanoveni Obchodného zdkonnika a Zdkonnika price na trh
prace s cielom overit’ ich pridand hodnotu vo vztahu k finanénym, administrativnym a
c¢asovym ndkladom, ktoré pre podniky vytvdraja.

6 Zaver

Zapojenie zamestnancov nie je cielom, ani nie je nastrojom. Ide skor o filozofiu riadenia a
vedenia o tom, ako mdzu l'udia najviac prispievat’ k trvalému zlepSovaniu a trvalému tspechu
organizdcie prace. Posilnenie postavenia zamestnancov totiz znamend vzdanie sa ¢asti moci
tradicne vykondvanej manazmentom. Zamestnanci musia zase prevziat nové tlohy a
zodpovednosti. Ugast’ zamestnancov na rozhodovani spolo¢nosti zefektiviiuje socidlne prava s
cielom posilnit’ demokraciu a socidlne porozumenie a pomdha spolo¢nostiam dosiahnut
hospodarsku konkurencieschopnost a ekologickd udrzatenost. Ulast zamestnancov na
rozhodovani je nevyhnutnd nie len z dovodu socidlnych prdv, ale aj ako ndstroj pre
propagaciu bezproblémového fungovania a tUspechu podniku prostrednictvom propagécie
stabilnych vztahov na pracovisku medzi vedenim podniku a zamestnancov (Hrivndk a kol.,
2014) Oto viac je dolezitejSia v novych formach zamestnania, ktoré prindsa zdieland
ekonomika, ekonomika platforiem, digitalizicia a automatizicia (Tajtdkova, 2018).

Poznamka
Tento prispevok je vystupom projektu VEGA ¢. 1/0562/18: ,,Vzajomna prepojenost’ medzi

I'udskym kapitdlom a informacnymi a komunika¢nymi technolégiami*.

Prispevok je ¢iastkovym vystupom projektu Board level participation VS/2019/0061
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Abstract: Reverse knowledge transfer is defined as the knowledge flow from the subsidiary to the parent
company. The ambition of this paper is to analyze the conditions under which the subsidiaries located in
the originally transitional, less developed countries are able to create and hand over some specific
knowledge to their parent companies or regional headquarters, and subsequently to the other daughter
companies of the group. The authors focus on the theoretical background of the drivers and the type of
the knowledge generated in the subsidiaries.

Keywords: knowledge transfer, subsidiary — headquarter relationship
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1 Introduction and context of the study

The company competencies to learn, adapt and respond to market trends can be critical
success factors of the competitive advantage. Thus, knowledge deployment is vital for the
society’s future and also for the success of business (Hasan/Zhou 2015). Knowledge transfer
is used as a means to disseminate knowledge in the corporation and bring multiple beneficial
results in performance.

The research used to focus on traditional knowledge transfer from the parent companies to
their subsidiaries and from developed countries to developing countries. The situation changed
following the internalization trend and increasing research and development decentralization,
which initiated also studies which uncover less frequent knowledge flows, including transfer
from subsidiaries to the parent company and from less developed countries to the developed
ones. Reverse ,,capability transfer is defined as a firm’s replication of internal practices, which
are performed in a superior way in some parts of the organization compared to other parts of
the organization, and which are superior to internal and external alternative practices* (Schotter/
Bontis 2009:151). “Reverse knowledge transfer from subsidiary to parent [stands for]
subsidiary experiences that are transfered to parent companies* (Mudambi et al. 2013:49). An
example of reverse knowledge transfer could be product development on the local market that
is made available for the other subsidiaries through the parent company.

Some research finds reverse knowledge transfer identical with the traditional one. Other
opinions state that reverse transfer requires richer activities, more frequent personal
interactions, parent facilitation and a lot of guidance and effort (Borini et al. 2012). “The
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political complexities of reverse transfer can be more difficult to overcome than those of
forward transfer* (Chung 2014:229). Even though the transfer mechanisms are similiar, much
fewer cases of reverse knowledge transfer have been captured in literature, and cases from
Slovakia are missing.

This paper adds to knowledge management studies and focuses on reverse knowledge
transfer. We analyze the companies operating in Slovakia to find out whether reverse
knowledge transfer is used to improve the competitivness of multinational corporations and
what the contribution of Slovak subsidiaries to the corporate knowledge base is. To achieve
this, we study real examples from multinationals and real cases.

2 Knowledge flows and reverse transfers in multinational companies in
general

The modern view of multinationals emphasizes the international network of organizational
units and their opportunities to receive and contribute to the corporate knowledge base (Coakes
2006, Bezzera et al. 2013, Najafi-Tavani et al. 2014, Andersson et al. 2015). The subsidiaries”
resources form a basis for knowledge exchange and allow each unit to benefit from the
heterogenous competences available in the corporation.

The subsidiaries can have different roles in the corporations: some are supposed to
commercialize products and services, the others to conduct research and development, some
serve to manufacture products, etc. According to knowledge generation, the subsidiaries can
either utilize the existing corporate knowledge and potentially adapt it if needed or generate
knowledge new to the corporation and create new skills (Mudambi et al. 2013). Development
of new competences depends on the mandate that the parent company gives to the subsidiary.
“If a subsidiary has only the mandate to distribute the products that have been manufactured
elsewhere, it naturally has no mandate to develop new product related capabilities. However,
even a sales subsidiary might be able to develop unique marketing capabilities that could be
used by the home country operation of the parent company* (Schotter/Bontis 2009:152).

Based on the contribution of the subsidiaries to the corporate knowledge base or use of
knowledge from this database, the following subsdiary types can be defined: local innovators,
integrated subsidiaries, local implementators, global innovators (Ordofiez de Pablos 2006),
specialized contributors, world leaders (Nair et al. 2015), subsidiaries adapting products to their
context, subsidiaries developing global technological competences and contributing to existing
knowledge and subsidiaries generating brand new practices (Rabbiosi 2011).

Integration of knowledge into products and technologies helps corporations sustain their
competitive advantage, a skill especially needed on highly competitive markets (Ling et al.
2009). Managing the knowledge circulation process has a positive impact on sustainable
performance and competitivness of the organizations (McKeen et al. 2006). Many researches
suggest the positive impact of knowledge management on company performance — various non-
financial indicators improvement, such as competitiveness, customer relationship, productivity,
share of market growth, profit increase, higher rate of innovation, strengthening consumers”
satisfaction. According to some authors, knowledge management practices reflect also in
profitability increase. (See also Appendix 1 for more details on specific performance indicators
that can be improved by knowledge management practices).
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The research has identified many factors that influence knowledge transfer, some are
supporting and the others are hindering it. We believe the key factor that has impact on
knowledge transfer is a strategy. A strategy outlines cultural standards, which are expressed in
company values and form the context for knowledge exchange. A long-term strategy assigns
responsibilities to the subsidiaries as well as defines the knowledge flow.

Ling et al. (2009) formed a triad of the barriers related to knowledge transfer that includes
multiple individual barriers (insufficient time for knowledge transfer, risk of job loss, lack of
understanding of the importance of knowledge exchange, prevailing transfer of explicit
knowledge, a hierarchy barrier, lack of contacts, weak interpersonal contacts, poor
communication and interpersonal skills, age difference, gender difference, educational
difference, weak networking, lack of trust, lack of recognition, doubt about knowledge quality,
cultural differences), multiple organizational barriers (an unclear role of knowledge
management, poor managerial skills, poor leadership, weak transparency regarding the
recognition system, lack of motivational culture, poor knowledge workers appraisal and
motivation to stay in the company, insufficient infrastructure, lack of knowledge sharing tools,
intra-company competition, limited communication and knowledge flows, company size) and
various technological barriers (weak integration of knowledge and IT systems, outdated
technologies, unrealistic expectations related to knowledge transfer, uncompatible company
systems, a gap between IT needs and employee skills, insuficient IT training).

Nooshinfard and Nemati-Anaraki (2014) followed the empirical findings and formed
a framework containing individual factors, organizational factors and technological
factors/dimensions of knowledge flow, different to the ones stipulated previously. They are
interconnected and together form real knowledge transfer context.

Further, knowledge transfer is fueled by information and communication technologies
(ICT), which overcome distance issues, hierarchy barriers and time difference (Nooshinfard/
Nemati-Anaraki 2014), support the learning process, including the re-use of existing knowledge
(Rabbiosi 2011), accelarate creation of new knowledge, intensify communication and
cooperation, safeguard the access to information and store knowledge in the databases (Rhodes
et al. 2008).

Sendergaard et al. (2007) also suggest individual, organizational and managerial factors.
Managerial factors refer to leadership skills. Organizational factors prevail over technological
factors and, therefore, technological factors are included as a sub-group of the organizational
category.

Van Wijk et al. (2008) split the antecedents of knowledge transfer into three layers:
knowledge, organization, network. Knowledge factors refer to knowledge ambiguity;
organizational factors contain size, age, decentralization, flexibility of structures, absorptive
capacity, learning capability; and the network is linked to a number of relationships, central
position, relationship power, trust, shared vision and systems, cultural distance. These factors
are very important for knowledge flow; they are frequently mentioned in literature, but their
effect on knowledge transfer is not always consistent.

The framework developed by Tseng (2015) about internal knowledge sharing consists of
sender factors, transfer factors, receiver factors and knowledge factors. Sender factors relate to
the organization, its knowledge base, willingness to share knowledge and capacity to transfer
knowledge. Receiver factors refer to learning capacity and motivation. Transfer factors include
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formal and informal transfer mechanisms. Knowledge factors comprise of knowledge
complexity and tacitness. As a sender starts the process of knowledge transfer, its motivation is
identified as the most important factor.

Knowledge transfer barriers are the subject of a diachronic analysis developed by Szulanski
(2000). It gathers potential issues in each transfer phase, see figure 1.

Figure 1 Knowledge transfer barriers according to the phases of the process

Initiation phase

Ambiguity

Unproven knowledge
Source lacks motivation
Source is not percieved
as reliable

Implementation phase

Ambiguity

Source lacks motivation
Source is not percieved
as reliable

Recipient lacks
absorptive capacity
Arduous relationship

Ramp-up phase

Ambiguity

Source lacks motivation
Source is not percieved
as reliable

Recipient lacks
motivation

Recipient lacks

Integration phase

Ambiguity

Source lacks motivation
Recipient lacks
absorptive capacity
Arduous relationship
Barren organizational
context

absorptive capacity
Barren organizational
context

Source: G. Szulanski, 2000

The ability of the multinational to transfer knowledge depends also on individual
communication skills, foreign language knowledge, cultural distance, employee committment
and motivation. Some employees are not willing to pass on their knowledge since they could
lose their own power, status and competitive advantage. Other employees would be willing to
share knowledge if they understood the importance of knowledge management, had more time
or less urgent tasks (Ling et al. 2013).

Many other factors specific to reverse knowledge transfer are captured in the research. They
are derived from the company environment, shared strategy, cultural distance, subsidiary
integration within corporate structures or subsidiary linkages to third parties. “Reverse
knowlege transfer’s contribution to the parent’s competitive advantage has been traced to the
subsidiary’s role, subsidiary autonomy, the subsidiary’s international experience, the
development of intra-MNE trust relationship and different entry modes, as well as
technological, organizational and cultural distance* (Rabbiosi/Santagelo 2013:161).

Following Millar and Choi (2009), reverse knowledge transfer is negatively influenced by
the environment different from the corporate standards. On the contrary, similiar values as
those perceived by the parent company and the subsidiary lead to more intense reverse
knowledge transfer. Similiar values also support the subsidiary’s willingness to hand over its
knowledge (Najafi-Tavani et al. 2011). Reverse transfer from the subsidiaries is supported by
cooperation and socialization (Rabbiosi/Santagelo 2013, Nair et al. 2015). Najafi-Tavani et al.
(2011) suggest that tight relationship between the subsidiary and the parent company, together
with their interaction, eliminate the issue of weak motivation and strengthen the willigness of
the subsidiary to alocate the resources for the transfer.
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Centralized structures and a strict hierarchy diminish the subsidiaries” motivation to
innovate, which has a negative impact on reverse knowledge transfer. On the other hand,
reverse knowledge transfer is supported by the strategic orientation of research and
development in the subsidiaries that goes beyond product and process adaptation and focuses
on significant strategic breakthrough innovations (Borini et al. 2012).

The key factor influencing reverse knowledge transfer seems to be the entry mode. It
influences subsidiary integration within the company, which reflects in the intensity of reverse
knowledge transfer. The acquired subsidiaries have had time to gather knowledge and can,
therefore, contribute more to the corporate database. Moreover, knowledge from the acquired
subsidiaries is not duplicative and can help to create a global competitive advantage (Mudambi
et al. 2013, Rabbiosi/Santagelo 2013). The use of knowledge from acquired subsidiaries
depends on the integration process - market practice shows that the acquired subsidiaries
transfer less knowledge compared to the greenfield ones (Borini et al. 2012).

Reverse knowledge transfer is fueled by the informal control by the parent company or by
giving benefits for knowledge sharing. Trust and personal contacts between subsidiary
managers and headquarter managers advance reverse knowledge transfer. Mutual trust is
especially helpful when exchanging abstract and tacit knowledge (Chung 2014).

Knowledge-intense industries generate a huge amount of knowledge and innovations, which
translates into much bigger effect of reverse knowledge transfer compared to the other
industries (Nair et al. 2015). The subsidiaries that are more active in innovation have more
knowledge that might be transfered to the parent company.

The amount of knowledge which is owned by the subsidiary also affects reverse knowledge
transfer. Should the subsidiary own only little knowledge, it can benefit very little from not
sharing this knowledge. Such subsidiaries are usually engaging in reverse knowledge transfer
although their value for the corporation is low. Following the increase of knowledge amount,
the subsidiary gains more attention from the parent company and the intensity of reverse
knowledge transfer will go up. When the subsidiary manages to grow its knowledge base
further, the interest of the parent company will strenghten again, but it can happen that the
subsidiary will realize its power in the corporation. Knowledge transfer will be equivalent to
decreasing subsidiary power and control over its knowledge. However, in the context of long-
term relations, we can also expect a cooperative approach — the subsidiary which passes on its
own knowledge in the longer run is strenghtening its role in the corporation (Mudambi et al.
2013).

The transfer of knowledge that is embedded in employee experience and skills and highly
tacit knowledge is difficult to transfer and often requires the physical presence of the parties,
with the cost impact. Nevertheless, Nair et al. (2015) proved that more complex knowledge is
being transfered more often.

Strong involvement in the external environment can hinder reverse knowledge transfer: such
subsidiaries may prefer development of their own competences at the expense of working
against the corporate goals and hence the reverse knowledge transfer will decrease (Najafi-
Tavani et al. 2014, Tseng 2015). On the other hand, the external parties are often thought to be
important innovation drivers. External embeddedness of the subsidiary, when combined with
the same vision as the parent company, has forecasted increase reverse knowledge transfer
(Najafi-Tavani et al. 2014).

Andersson et al. (2015) discovered the paradox suggesting that more developed technologies
cause weaker motivation of the parent company to receive knowledge from its subsdiaries and
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the subsdiaries with high quality knowledge and better transfer skills are less interested to
engage in knowledge transfer. The subsidiaries with better technologies are also less willing to
learn and to share their knowledge.

For overview of the factors influencing knowledge transfer please refer to figure 2.

Figure 2 Factors influencing knowledge transfer

General factors: Specific reverse knowledge transfer
HQ perspective factors: subsidiary perspective
» Corporate vision and strategy » Subsidiary integration, cooperation
» Individual factors — e.g. willingness to between the subsidiary and the parent
share, communication, cooperation, company
leadership skills, trust » Decentralization of research and
» Organizational factors — e.g. company development, entrepreneurship, industry
culture, structures, role of the type
headquarters, company processes, * Entry mode - greenfield, acquisition
decentralization, size, age, absorptive » Control mechanisms, trust
capacity, communication channels and » External embededness
their management * Resources for transfer, communication
» Knowledge characteristics — ambiguity skills, IT, ICT
» Networking and ties towards partners —  » Motivation from the HQ
shared vision, cultural distance, number of p Internal culture
ties, central position, strong ties

Source: Authors” own research

3 Research areas and methodology

The intention of the authors is to continue and analyze if the subsidiaries in Slovakia are able
to generate new knowledge that is transfered back to the parent companies, to regional
headquarters and/or consequently to the other daughter companies in the group. Very important
research questions are what the major factors driving Slovak subsidiaries are to generate new
knowledge and what type of knowledge is transfered from Slovak subsidiaries to the parent
companies, regional headquarters and other daughter companies. Another, subseqeunt and vital
question is which factors primarily influence reverse knowledge transfer from the subsidiaries
operating in Slovakia to their parent company abroad.

Primary and secondary data sources will be used in the research. Secondary data are used in
the theoretical part to draw a picture of the (reverse) knowledge transfer status in literature,
explain the background, antecedents and importance, supporting tools and potential outcomes.
All of this information comes from foreign studies; cases and articles from Slovakia and Central
Europe are not available. The information was searched for in academic databases ProQuest
and Google Scholar within the papers via multiple key words combining core elements
.knowledge®, ,transfer, ,reverse, ,,corporation®, ,,management®, ,,performance* and their
synonyms.

Primary data will describe the cases of reverse knowledge transfer, the driver for knowledge
creation, the process of its implementation locally and the results. It will also cover the way of
data transfer, influencing factors, the cost and the effect for the corporation.
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The research methodology used in our qualitative study will be the case study method and
the technique will be the interview. The preliminary sample has already been formed according
to our judgement, which is sufficient for qualitative study. We will bank on the pioneering work
in this area (Hrdlickova 2018) plus enrich it by new cases. Four new companies so far have
confirmed their involvement in reverse knowledge transfer and their willingness to provide us
with information. The contact persons are senior managers who have direct experience with
reverse knowledge transfer. All these respondents have been asked to describe the case, and the
interview will be semi-structured with a common template.

4 Contribution of this type of research

We assume that receiving knowledge from the headquarters or regional centers generally is
more common than creating new knowledge. It does not mean that subsidiaries in Slovakia are
less competent to innovate, but simply the headquarters gather much knowledge from multiple
areas, whose amount is bigger by default. Accepting knowledge from elsewhere is useful for
subsidiaries as it saves the resources and gains the solution just in time.

Based on the case studies, we would like to answer the research questions and discover if
the subsidiaries operating in Slovakia generate new knowledge, too. In line with literature, we
assume that new knowledge is generated when the organization lacks adequate practices — the
creation of new knowledge is driven either by subsidiary ambition to grow or by its need to
solve a specific problem. We will gather the examples of knowledge from various business
functions, which will make it obvious in which business areas the Slovak subsidiaries generate
new knowledge.

With respect to the next research question, we assume that the most relevant factors for
reverse knowledge transfer from Slovak subsidiaries are: corporate vision, values, structure,
organization, motivation and control mechanisms, previous experience of the headquarters with
the reverse knowledge transfer and subsidiaries” role in the corporation.

5 Conclusions

The ambition of this research is to be among the first papers studying the reverse knowledge
transfer status from Slovakia and Central and Eastern Europe and help to close the significant
gap in this kind of literature. The subsidiaries are important creators of new practices, validating
the strategy of differentiating in multinationals. The multinational corporation can increase its
competitive advantage via effective management of reverse knowledge transfer, through
combining local knowledge, technological and managerial know-how and its sharing within
own boundaries. We expect that the subsidiaries have huge potential to generate new practices,
innovate products, improve the current way of working and pass it to the parent companies.

At the same time, knowledge sharing is a very effective tool to gain new solutions —
utilization of knowledge from the other subsidiaries is a common practice nowadays, which
continues to support efficiency and synergies. In some cases, the solutions are being developed
as global, within international projects.

To achieve a smooth knowledge exchange, the parent companies do take part in the process,
usually as facilitators. Therefore, the parent companies need to have an overview of the local
activities and the weaknesses. The parent companies are also supposed to create global culture,
which supports communication and cooperation, which is often achieved via control
mechanisms, formal and informal opportunities to share experiences, international human
resource management or even matrix organisation.
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Looking at the first cases, we are advocates of the reverse knowledge transfer. Although it
is difficult to quantify the effect of knowledge sharing, we expect the benefits of increased
competitiveness, effectiveness and cost reduction. Inflow of knowledge avoids duplicate
development cost, and reverse transfer further helps coordinate the global strategy, align the
product offer, drive technological development, monitor development of the subsidiaries, align
knowledge processes and mitigate the risk thanks to earlier implementation elsewhere. Finally,
a subsidiary that is sharing its know-how increases its reputation in the corporation.

As there were not any publications describing specific knowledge transfer cases from
Slovakia and Central and Eastern Europe, we believe we will contribute to that literature. All
in all, reverse knowledge transfer offers room for additional research with new objectives. Some
objectives will require quantitative methodology that would allow generalization of the
findings. They can be used also for studying causalities, e.g. managerial attitude and activity in
knowledge transfer, or to find out the most common reverse knowledge transfer cases.
Synthesis combined with our research will form a complex framework and understanding of
the phenomena within the Slovak environment.
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Appendix 1 Performance indicators that can be improved by knowledge management practice

Indicators of Knowledge
management performance

Performance indicators

Source

Non-financial indicators

» Innovations, efficient use of resources, productivity, learning ability, knowledge re-allocation ability,
product quality, faster market responsivness, anticipation of problems, competitive advantage

McKeen et al. (2006)
Darroch (2005)

Financial indicators

* Profit

Darroch (2005)

Models

Framework combining three group factors

» Financial performance — ROA, ROE, ROI

» Customer satisfaction — product leadership, firm image perception

» Operational effectivness — operational excellence, i.e. responsivness to customers and improvements in
productivity

Ping-Ju Wu et al.
(2015)

Knowledge management effectivness measured through input-output ratio

» Inputs —number of employees, research and development expenses, administrative expenses, advertising
expenses

» Outputs — net revenues, value of intelectual property

Chang et al. (2011)

» Organizational competitivness — product leadership, customer intimacy (understanding and retaining
customers), operational execellence — consequently partial improvement of financial performance

McKeen et al. (2006)

Knowledge management performance index
» Knowledge circulation process (creation, accumulation, sharing, utilization, internalization) in relation to
stock price, price earning ratio, research and development expenditure

Lee et al. (2005)
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Abstract: The aim of this paper is to present the actual status of management methods application in terms of
higher education institutions quality management processes in the Slovak Republic, to emphasize the quality of
education as one of the three functions of a higher education institution, to point out the need to manage the quality
of all university functions, and, in particular, to inform about the need to implement an internal quality assurance
and verification system in terms of two equivalent aspects - content and procedural.

Keywords: quality, management methods, higher education, self - assessment

1 Introduction

After signing the Bologna Declaration in 1999, universities in the Slovak Republic did not
perceive need for change as a matter of urgency as there was high interest of applicants in that
time. Gradually introduced changes in the higher education environment were related, for
example, to the introduction of three levels in HE, the introduction of a credit system, the
strengthening of legislative mechanisms to conduct business activities, etc. It follows that the
strengthening of autonomy has focused mainly on the economic and financial field, but less on
the management and governance.

A major turning point so far has been the amendment to the Higher Education Act No.
131/2002 Coll. adopted in 2013, which requires universities to have a built-in 'internal quality
system'. This system should in principle be identical to the "Standards and Guidelines for
Quality Assurance in the European Higher Education Area" (ESG, 2015), which were
developed by higher education professionals and are influenced by systemic approaches to
quality management, in particular ISO and TQM.

It can be stated that since 2013, a space has been created for higher education institutions to
develop a quality management system that fully meets their objectives and needs. The newly
approved amendment to the Higher Education Act and the new law on quality assurance in
higher education continue, at the national level, to set the trend and create even a greater scope
for strengthening the autonomy and primary responsibility of higher education institutions for
effective quality management of higher education provided.

This situation represents a major challenge for management, as the reform initiated is still
incomplete and the Slovak higher education institutions expect support by change of the
governance approach, in particular by a clear procedural structure, resulting from legal
standards and other quality management support mechanisms. Systematic approaches to
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management in the environment of higher education institutions have untapped potential, as
confirmed by the Slovak Rector's Conference in its periodical.

Based on the theoretical background, the authors of this paper can state that the principles
that apply in the business environment can be well implemented in the environment of non-
business organizations. Given the facts from professional resources, the author's practical
experience in the organization and management of higher education institutions as well as in
implementation of a quality management model in a higher education institution, it can be
concluded that now more than ever, it is necessary to find solutions in this field and bring new
information, ideas and good practice concepts. At the same time, in this paper, self-assessment
is considered as one of the most effective methods of measuring and evaluating data on the
performance and effectiveness of processes and thus the whole organization.

2 Why the quality management methods?

The concept of quality in higher education is discussed quite often and creators of higher
education system reforms systematically deal with it. What is behind such interest in the quality
of higher education institutions in the last two decades? The answer can be found in the
Initiative of EU Signatory States named Bologna Declaration aimed at creation of the European
Higher Education Area, approved in 1999, and in the documents of EU institutions derived
from it, regulating education and organizations implementing these policies, to name a few:
EUA, EURASHE, ENQA, EQAR, ESU and others.

In addition to the Declaration’s main aims, including the system of easily readable and
comparable academic titles, the two level system (pre-gradual and gradual), the system of
gaining and transferring of credits, increasing the mobility of students, teachers and researchers
and improving the European dimension of education, two important aims of the declaration
have risen as well — to ensure quality standards in higher education offer of the whole Europe
and to improve the European coordination in assessment of the quality of higher education.

Starting from the classical definition of the term 'quality’, in the course of systematic study
of the content of the Bologna Declaration, as well as publications and studies of institutions
supporting the implementation of elements of this Declaration, we tend to believe that the
answer to the above-mentioned question can be found in the search for basic balance of the
main activities of higher education institutions. Assessing the quality of higher education
institutions with a clear preference for assessing publishing and scientific performance requires
balancing the three key functions of higher education institutions - educational, scientific,
research and artistic, as well as related activities (support activities and the social role of higher
education institutions, so-called “third mission”). It is necessary to focus primarily on the
historical function of the university - educational, which is currently underestimated.

3 EU documents for quality assurance in higher education

Standards and Guidelines for Quality Assurance in the European Higher Education Area
(ESG) issued in 2005 by the European Association for Quality Assurance in Higher Education
(ENQA) are a key document for achieving the objectives of the Bologna Declaration, which
also reflects a change in the approach of higher education governance. The ESGs were reviewed
by the EU ministers responsible for education in 2015.
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The ESGs consist of three parts:
- European standards and guidelines for internal quality assurance of higher education,
- European standards and guidelines for external quality assurance of higher education,
- European standards and guidelines for quality assurance agencies of higher education.

3.1 Purposes and principles of ESG 2015

The ESGs are a major factor in changing the approach to higher education management for
several reasons. The ESGs include the field of higher education administration, i.e. the ways in
which processes are managed, resources allocated, powers and responsibilities assigned, but in
particular, in which strategic objectives are elaborated and the key stakeholders' requirements
are met. Traditional and established quality management systems have provoked and evoked
negative, rather than positive, responses in higher education environments, in particular with
the social and humanitarian focus. There is a relatively higher interest in the ESG, stemming
mainly from the legislative requirements imposed on higher education institutions by a higher
education institution. The reason for their greater acceptance is the fact that, in contrast to
traditional management models, which were created by business experts, the ESGs were created
directly by experts from higher education. The best experience of Europe's leading universities
has been reflected in the individual requirements of the ESGs.

The ESGs have the following purposes:
- set a common framework for quality assurance systems for learning and teaching at the
European, national and institutional level;

- enable the assurance and improvement of quality of higher education in the European
higher education area;

- provide transparent information on quality assurance in the EHEA;

- support mutual trust, thus facilitating recognition and mobility.

The ESGs provide a framework with a semi-structured concept and are based on the
principles of Total Quality Management (TQM), as their basic principles are:

1. the primary responsibility lies with higher education institutions for the quality and quality
assurance of their provision;

2. quality assurance responds to the diversity of higher education systems, individual higher
education institutions, their degree programs and students;

3. quality assurance supports the development of a quality culture;

4. quality assurance considers the needs and expectations of students, other stakeholders and
society.

Of particular importance is the fact that the ESGs framework provides for the
implementation of self-assessment, in the implementation process section 2.3, specifically:
“Implementing external quality assurance processes should be reliable, useful, pre-defined,
implemented consistently and publicly available. These processes include - a self-assessment
or equivalent; - an external assessment normally including a site visit; - a report resulting from
the external assessment; - a consistent follow-up” (ESG,2015)
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3.2 Quality management methods for evaluation of an organization’s performance

Each organization should fulfill its social mission efficiently and effectively, while
efficiently means that it should fulfill all its social obligations, and effectively capitalize at the
same time (each organization must have entrepreneurial behavior).

The assessment of efficiency of the (business) behavior of an organization is based on
assessment of the extent to which it has been able to meet its strategic objectives, meeting its
social responsibility commitments at the same time, while respecting generally accepted
principles of business ethics.

The assessment of the effectivity of organization's business behavior is based on
assessment of the level of its business performance, a ratio indicator, that compares the amount
of operating income and total assets that have been used to achieve this value.

The difference between efficiency and effectiveness was perfectly defined by P. F. Drucker
in his quote: "Efficiency is doing things right, effectiveness is doing the right things."

(Harvey, L., Green, D., 1993)

In performance measurement, managers should not focus solely on the assessment of
financial indicators, since such a focus would most likely not ensure the long-term prosperity
of the organization. The organization is an open business system and the results of its social
impact should be assessed systemically - not only according to a single, though significant
indicator, but comprehensively, according to several complementary and dimensionally
compatible indicators. This applies to both business and non-business organizations, while in
the case of universities, the area of social action is naturally dominant, but it can ensure a
sustainable situation in the area of economics and governance of these institutions. (Galas,
2017).

A proven and recommended approach to measuring organizational success is monitoring of
Key Performance Indicators (KPIs). The organization must first define its strategic and
operational objectives and then choose key indicators which best reflect its ability to achieve
those objectives.

Currently, there are several management tools (concepts and models) to be used in both
business and non-business entities to ensure such assessment, i.e. systemic performance
measurement of different indicators. Katic et al. (2011) define two groups of models that they
also consider most used:

- models emphasizing self-evaluation - e.g. EFQM Excellence Model. These help the
organization to identify those areas in which it can continue to improve (so-called self-
assessment within the organization) but also allows comparison with competitors;
- models designed to support the management and improvement of business processes, such as
the Performance Pyramid or Balanced Scorecard (BSC).

The development of non-financial indicators and the connection with the corporate strategy
are considered to be the main functions of these models. Critical assessment of business
performance models was provided also by Vouldis and Kokkinaki (2011), who have defined
the following business performance measurement tools by analyzing the mentioned models:
BSC; EFQM; ISO 9001; Performance Prism; Six Sigma; Tableau de Board. The Common
Assessment Framework (CAF) model can also be associated with models underlinin self-
assessment. In general, these are Total Quality Management (TQM) models that aim to find
ways to increase organizational efficiency. Benchmarking can also be appended to the systemic

56



14" IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

performance measurement tools. A survey conducted by the Global Benchmarking Network
showed that 39% of respondents used benchmarking for performance comparing; and a forecast
for the future stated that the use of benchmarking would continue in the private sector and its
use in the public sector and non-profit organizations would be expanded.

These tools for measuring organizational performance are regularly included in one of the
largest foreign studies focused on selected tools supporting decision-making of firm
managements “Management Tool and Trends”. (Searles et. al., 2013). Since 1993, the study
has been carried out annually by Bain & Company. (Fig. 1). Compared to the most
comprehensive research conducted annually by the aforementioned company and the research
that is presented the state of use of management methods in the Slovak Republic (Fig. 2), it
can be concluded that Benchmarking and TQM models underlining self-assessment are among
the most widely used tools for assessing the organizational performance in the last two decades.

W The top 10 tools have varied over time, though 4 remain from 1993
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4 Status of application of QM methods in HE in the Slovak Republic

In this chapter, an overview of the use of management methods to measure performance in
business and non-business organizations — higher education institutions in the Slovak Republic
- will be presented.

Generally, there is no long-term research on the number and structure of performance
measurement and management tools usage in the Slovak Republic. The penetration of these
tools into business practice in Slovakia has been much slower and less intense than abroad. In
spite of this, several research studies have been carried out, focusing on management methods,
tools and systems in Slovakia. Out of them, the research covering benchmarking, Balanced
Scorecard (BSC) and application of the self-assessment method, which is used to analyze the
management and organizational performance effectiveness and is mainly grasped by
comprehensive (total) quality management models, will be presented.

In October 2016, the project of The Ministry of Education, Science, Research and Sport of
the Slovak Republic in cooperation with SAAIC, the national agency for the programme
Erasmus+ for Education and Training, entitled “Support for Implementation of Reform Tools
in Slovak Higher Education” (SIHE), was carried out by a questionnaire survey focused on
innovative changes in processes and their management at Slovak higher education institutions.
The survey involved 22 universities shown in Figure 3 in the following ratio: 25% states
universities, 70% public universities and 5% private universities.

@ Public university

@ State university
Private university

Fig. 3 Source: SIHE project, seminar 1 December 2016, Krupovd, A., results of a questionnaire
survey

® Yes
@ No

Fig. 4 Source: SIHE project, seminar I December 2016, Krupovd, A., results of a questionnaire
survey
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Based on the results of the survey shown in Figure 4, it can be stated that universities in the
Slovak Republic have a high degree of implementation (78,9 %) of internal quality systems. It
can be concluded that the internal quality systems have been applied at a high rate, however in
different forms and scope. The diversity in the implementation of the internal quality system is
a positive rather than a negative thing, but the essence is that universities should implement
diagnostic self-assessment based on the principles of the PDSA cycle in terms of process quality
assurance. Together with the clear structure of the individual steps, respectively, the phases of
the PDSA cycle - a functional, transparent and dynamic system, will be set up to achieve the
aims and objectives of higher education institutions in the area of process quality assurance of
higher education.

5 Challenge for higher education institutions in QM area

Starting from the classic definition of the term "quality" by Harvey and Green, a systematic
study of the Bologna declaration content, as well as publications and studies of institutions
supporting implementation of the elements of this Declaration, the authors of this paper support
the view that the essence of the “higher education quality” is in the search for basic balance of
all major education institutions’ activities. Quality assessment at higher education institutions
with a clear preference for research and academic publishing performance assessment currently
requires setting up balance of the three key functions of higher education - education, science,
research and art, as well as related activities (support activities and the social role of universities
— called “Third mission”). It is necessary to focus principally on the historical function of the
university - educational, which is currently underestimated.

Return to this balance is necessary, in particular, with regard to the requirements of
efficiency in the use of public resources, the principle of equal access to education, social
responsibility, globalization and internationalization. On the one hand, university management
as well as academic staff have adapted to the shift in the evaluation criteria towards scientific
and research performance, but on the other hand, especially in recent times, they have identified
a certain shortcoming in this shift. Strong pressure to be a credible partner for interested parties,
clients recruiting the graduates, arises. Conditions for the students have to be assured by
universities so that they can use adequate learning outcomes and achieve personal development
enabling relevant employment in the current economic and social environment.

However, even in this situation, any of the three so highly interconnected functions of a
higher education institution cannot be underestimated or undervalued, and in focusing on the
quality of education, the second two functions cannot be redelegated to be secondary in
comprehensive (total) quality management. Assurance, or the management of quality of a
higher education institution, must cover all its functions - education, research and related
activities. At the same time, internal quality management systems should be designed so that
they are able to achieve objectives leading to fulfillment of minimum requirements, and, in the
case of ambitious intentions of the higher education institution, they should be an instrument
for excellence.

Although the quality assurance (management) and evaluation (verification) elements are
already present to a varying degree in higher education, the crucial task will be to further
develop and complement them so as to create a meaningful, functioning, efficient and, at the
same time, outwardly transparent system in terms of two equivalent aspects: content and
process.
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The method of implementing the content of the internal quality system for higher education
institutions set up under the new legal rules in the Slovak Republic corresponds to the terms
'quality assurance' or 'quality management'. The implementation of the procedural aspect of the
internal quality system for a higher education institution corresponds to the terms ‘quality
verification’ or ‘quality evaluation’. In this context, the internal system of quality assurance
(management) and verification (evaluation) of higher education and related activities can be
understood as a set of principles, rules and procedures that verify compliance with minimum
quality requirements and create scope for their development, improvement and innovation.
Analysis of good practice in management methods to measure performance in business
organizations can be considered for the application in higher education institutions in terms of
the procedural aspect of the internal quality management system.

6 Conclusion

Based on extensive theoretical background, knowledge of the organization and management
of higher education institutions and experience in implementing a comprehensive quality
management model in such an organization, the authors of this paper are convinced that the
management methods used in a long term in business-type organizations are possible,
appropriate, even desirable to apply in non-business organizations - higher education
institutions. Of them, the self-assessment method is considered by the authors to be an
innovative and effective management tool for improving performance in higher education
institutions in the Slovak Republic.

In order to support this view, the authors of this paper contribute to the development of
approaches to the governance of higher education institutions by presenting their own concept
of a chosen method - self-assessment. The choice of the self-assessment method is supported
by the fact that it is part of a key document for improving the quality of education in the EU
Member States - Standards and Guidelines for Quality Assurance in the European Higher
Education Area (ESG). At the same time, the paper pays attention to the fact that when
implementing a quality management system in higher education institution, it is necessary to
focus the activities of management consciously on two equal areas, namely content and process.
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Exploiting Advanced Information Technologies More Fully
in Business English Courses

ZUZANA HRDLICKOVA
University of Economics in Bratislava
Bratislava, Slovakia

Abstract: Advanced information technologies have increased the demand for highly skilled
knowledge workers. Higher education is seen as the focal point for the knowledge economy. The
purpose of a business English e-course in LMS Moodle is to provide undergraduates with concepts
of business and economics from online articles of English-language newspapers and magazines, to
develop their comprehension of business and economics texts, and to provide them with
opportunities to express concepts both verbally and in writing. The paper is part of the KEGA
Project ‘Idioms in Business Communication’ carried out at the Faculty of Applied Languages. It
aims to demonstrate the challenging work of 20 students of the Faculty of Economic Informatics
over one semester. A questionnaire about working in Moodle and both quantitative and qualitative
analyses of texts will be applied. Via a quantitative analysis, individual corpuses of business texts
will be built. Consequently, a qualitative analysis will reveal readers’ preferences in chosen topics.

Keywords: text; vocabulary; reading skill; technology; literacy.

JEL Classification: A2: Education, Pedagogy, A220: Undergraduate Curriculum, Undergraduate
Teaching

1 Introduction

The Department of English Language of the Faculty of Applied Languages provides
courses in business English entitled ‘Business English for Advanced Students I, II, III.’
Irrespective of an acquired English language level — B1 (Intermediate English) or B2 (Upper-
Intermediate English) or C1 (Advanced English) in concordance with CEFR (Common
European Framework of Reference for Languages) — undergraduates have to follow Market
Leader Business English Course Book Upper Intermediate [4]. During the semester, they
study four units and at the end of the semester, they are examined on the semester’s work via
common departmental testing that focuses on vocabulary, grammar, reading comprehension,
and writing a summary. On the basis of achieved results in testing, it can be stated that
undergraduates put a lot of effort in written examinations. In order to help them attain a C1
English language level, as the undergraduate curriculum guarantees, the Department of
English Language has launched the KEGA Project aimed at developing reading literacy in
English and improving communication. So far, 395 students from different faculties of the
university have participated in it and had to tackle challenging tasks.

In the summer semester of 2017/18 twenty first-year students from the Faculty of
Economic Informatics (FHI) joined the project. It was a mixed group of students; 8 with a B1
English language level and 12 with a B2 English language level. Apart from the compulsory
subject matter, mainly focused on management, they worked individually to accomplish a
demanding task. They were asked to find an online English-language newspaper or magazine
in order to read 12 texts of their interest, to get the main idea of each one, to focus on
unknown words, and to find at least two idioms in each one. By means of authentic articles in
the main sources — MoneyWeek, Adweek, and Elite Business, as well as others — Forbes, The
Independent, and The Guardian — they improved their reading skills, extended their previous
knowledge, and broadened their horizons.
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The paper tries to show how undergraduates can become more knowledgeable by working
with texts in LMS Moodle and getting immediate feedback from their lecturers. The purpose
of a business English e-course was to supplement the traditional one. Although students faced
difficulties and overcame obstacles, research findings revealed in a questionnaire prove that
students were interested in working with online texts as well as acquiring economic concepts
and idioms from them. Needless to say, they developed reading, media, information,
financial, and cultural literacies at the same time.

2 Gaining knowledge from authentic articles

Everyone dealing with English for business studies needs to have wide, specialized
vocabulary to communicate successfully in English. In a traditional business English course,
learners acquire new vocabulary in vocabulary sections as well as by working with texts in
reading sections in Market Leader Business English Course Book [4] that include interesting
and relevant texts from The Financial Times, Bloomberg Businessweek, The Telegraph, The
Sunday Times, CBS, and The Corporate Knights. However, business English is not only about
acquiring new vocabulary, doing grammar exercises, reading articles, or writing summaries. It
is, first and foremost, about skills.

Duttlinger, Fanizza-Scheiper and Linares i Zapater [9] describe many communication
activities in which management, business and engineering students are involved, and duties
they perform during their study, e.g. attending lectures, solving case studies, working in
teams, giving presentations, writing academic papers, term papers, articles, summaries, or
reports, working with textbooks, using the Internet, reading, understanding and following
instructions, taking examinations, studying abroad within mobility, and having socio-cultural
skills. To manage these activities and duties, more time should be devoted to developing skills
within genres, such as attending lectures with discussions, giving presentations, reading
several texts, writing analyses or syntheses, understanding official documents, writing letters,
and having conversations.

To develop business skills, Donna [5] suggests practising activities such as talking to
clients, telephoning, dealing with visitors, talking to colleagues, reporting to foreign
managers, participating at meetings, negotiating, note-taking, giving presentations, writing e-
mails, report-writing, and understanding the news. Taylor [15] provides tips for improving
business English that are included in sections on networking, socialising, presentations,
telephoning, negotiations, writing e-mails, meetings, reading business texts, listening,
business vocabulary, and grammar.

If learners want to keep their English up to date and practise their reading skills, they
should read British or American newspapers occasionally. Newspapers use modern
vocabulary and expressions aimed at native speakers. Learners should start by choosing one
of the more serious papers, such as The Times, The Guardian, The Washington Post, or The
Sarasota Herald-Tribune. Tabloid newspapers, such as The Sun are filled with idioms, slang,
and national pop culture references, which often make them more difficult to understand.
Learners should also try one of these papers later [15]. Joyce [13] believes that newspapers
are a useful tool for improving reading skills in the ELT classroom. She encourages students
to read newspapers outside the classroom because ongoing reading can help them discuss
ideas more fluently as well as read and understand a whole variety of texts. In Budden’s view
[2], learners should read the news. The four main media sources — TV, the Internet,
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newspapers/magazines and radio — give them opportunities to consider their advantages, to
talk about the news and express their own opinions.

In agreement with the above-mentioned scholars, Hrdli¢kova [12] focuses on reading texts
and understanding the news — the basic skills business English students need to develop. She
states that reading enables them to improve their reading skills and, with the help of a lecturer,
to learn essential vocabulary. Additionally, it allows them to broaden their knowledge and
keep up with national or international economic developments.

3 Knowledge, Management, and Knowledge Management

Businesspeople or students dealing with business English engage in various activities, such
as management, marketing, operations, finance, accounting, and information technology.
Students must be educated to acquire sound knowledge from the functional areas of business
and economics. Moreover, since businesses run on internal and external communication,
students and employees need to be trained to be effective communicators.

‘Knowledge’, as Lea et al. [14] state, can be understood as understanding of a subject that
is gained through study, research or experience, or the state of knowing about a particular fact
or situation. If economics students want to be knowledgeable about economic and business
activities, they must read a lot of mandatory and optional literature as well as supplementary
materials. They must be aware of the proverbial ‘knowledge is power’. The more one knows,
the more one can control. Equipped with considerable knowledge from the university, they
might set up and manage their own business, work as managers in small- or medium-sized
businesses, or work in big international companies and multinationals.

To manage an organization or to lead a group of people, one needs to have basic
knowledge of the field of management. Drucker in Cole and Kelly [3], who is often called
‘The Father of Modern Management’, states that ‘management’ is concerned with the
systematic organization of economic resources and its task is to make these resources
productive [3]. According to Lea et al. [14], ‘management’ is a description of a variety of
activities carried out by those members of organizations whose role is that of a ‘manager’, i.e.
a person who is in charge of running a business or a similar organization, or part of one, or a
person who either has formal responsibility for the work of people in the organization or who
is accountable for specialist advisory duties in support of key management activities. Well-
known classification of the tasks of a manager comes from Drucker [7]. The work of a
manager can be divided into five tasks: planning (setting objectives), organizing, integrating
(motivating and communicating), measuring performance, and developing people. Bartol and
Martin [1] discuss the activities such as planning and decision making, organising, leading,
and controlling. Cole and Kelly [3] summarise the groupings of management activities as
follows: planning, organising, motivating, and controlling.

Drucker [8] states that the most important contribution of management in the 20th century
was an increase in the productivity of the manual worker in manufacturing. The most
important contribution management needs to make in the 21st century is to increase the
productivity of knowledge work and knowledge workers. The most valuable asset of a 20th-
century company was its productive equipment. In contrast, the most valuable asset of a 21st-
century institution will be its knowledge workers and their productivity.

Drucker [6] predicted that the major changes in society would be brought about by
information. He argues that knowledge has become the central, key resource that knows no
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geography. Drucker’s definition of knowledge is as follows: ‘The knowledge that we consider
knowledge proves itself in action. What we now mean by knowledge is information in action,
information focused on results.” In his view, the largest working group will be ‘knowledge
workers’, i.e. people whose job involves producing or processing information. Every
knowledge worker in a modern organization is an ‘executive’ if, by virtue of his/her position
or knowledge, he/she is responsible for a contribution that materially affects the capacity of
the organization to perform and to obtain results [6]. He states that new industries will employ
mainly knowledge workers rather than manual workers. The defining characteristic of these
knowledge workers is the level of their formal education. Therefore, education, development,
and training, will be the central concern of a knowledge society.

Drucker states that in developed countries, the main challenge is to make knowledge
workers more productive. They have become the largest single group in the workforce of
every developed country. It is on their productivity, first of all, that the future prosperity — and
indeed the future survival — of the developed economies will increasingly depend.

Dealing with management, it is necessary to understand the term ‘knowledge management’
(KM), as well. For instance, Firestone [10] describes KM as human activity that is part of the
‘knowledge management process’ (KMP) of an agent or collective. The KMP is an ongoing,
persistent, purposeful network of interactions among human-based agents, through which the
participating agents aim at managing (handling, directing, governing, controlling,
coordinating, planning, and organizing) other agents, components, and activities participating
in the basic knowledge processes (knowledge production and knowledge integration) in order
to produce a planned, directed, unified whole, producing, maintaining, enhancing, acquiring,
and transmitting the enterprise’s knowledge base. This definition is another way of stating the
idea that KM is management of KLC and its outcomes.

In specifying KM further, it needs to be said that the KMP is a business process. Firestone
[10] breaks it down further into three task clusters: interpersonal behaviour, knowledge
processing behaviour, and decision making behaviour. Each cluster then must be further
categorized into several clusters.

In brief, the nature of knowledge management is that it is a complex process that consists
of the task clusters broken down into task patterns, executed by agents through decision
cycles composed of planning, acting, monitoring, and evaluating activities. Further
specification of KM, therefore, involves breaking down these task clusters [10].

Bruce Karney in Garfield [11] describes ‘knowledge management’ as the process of
improving the job performance of knowledge workers by eliminating relevant ignorance and
inability as quickly and inexpensively as possible and providing the proper environment,
motivation and role models.

The simple definition comprises a very broad range of worthy activities, including: a)
identifying internal or external proven practices and adopting them as standards, b) making
sure that useful innovations move quickly throughout the organization, c) useful training
efforts, d) internal communication and journalism, and ) managing, coaching and mentoring.

To sum up, knowledge management is simply management — of people and of processes —
in any organization that is predominantly made up of knowledge workers. Because knowledge
resides in people, knowledge management is people management — and must address the
hearts, as well as the brains, of the workforce.

66



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

4 Research — material, methods, and participants

The research aims to demonstrate the challenging work of 20 first-year students from the
Faculty of Economic Informatics participating in the KEGA Project. Apart from four units —
Job satisfaction, Risk, Management styles, and Team building — in Market Leader Business
English Course Book [4], they were asked to read articles related to the four units, or later of
their individual interests, in online English-language newspapers or magazines. A majority of
students read Adweek, MoneyWeek, and Elite Business. Since Forbes, The Guardian, and The
Independent were read by other groups of students participating in the project, only four
students read these sources. The ones chosen for the research are described briefly.

MoneyWeek is a weekly investment magazine that covers financial and economic news and
provides commentaries and analyses across the UK and global markets. It is the UK’s best-
selling financial magazine.

Adweek is a weekly American advertising trade publication that covers creativity, client-
agency relationships, global advertising, accounts in review, and new campaigns. It is the
leading source of news and insight serving the brand marketing ecosystem and the second-
largest advertising trade publication.

A quarterly Elite Business magazine catalogues ongoing business trends facing primarily
UK businesses but with an eye towards international events. Each issue promises an on-hand
look at start-ups and small- and medium-sized enterprises, their success and the challenges
that they face in the modern business climate.

Forbes is an American business magazine featuring original articles on finance, industry,
investing and marketing topics as well as reporting on related subjects like technology,
communications, science, politics, and law.

On the basis of the above presented information, both quantitative and qualitative analyses
of articles will be carried out. The main aim of a quantitative analysis is to build a corpus of
articles read by individual students. Subsequently, a qualitative analysis will identify the
functional areas of business and economics. A questionnaire will reveal whether students
faced any problems and how they evaluate working in LMS Moodle.

5 Results and discussion

From the following research findings it is evident that the participants took this task
seriously. Each student was supposed to read 12 texts in order to be able to summarise them,
to get the main idea, and to investigate them for idioms. They worked individually, read
different articles, and found lots of idioms. It can be seen that individual students built
corpuses of different length. Two out of nineteen students did not join the project as they had
serious problems with English. However, there were also two other students who did not pass
a standardised written examination once or twice, and subsequently they did not complete this
task in LMS Moodle.

Figure 1 shows the assignments in a business English e-course in MLS Moodle. As it can
be seen, in the summer semester of 2017/18, students from the Faculty of National Economy,
the faculty of Commerce, the Faculty of International Relations, and the Faculty of
Informatics joined the project. Within Unit 8 Team building, students from the Faculty of
Informatics submitted their work with Texts 10, 11, and 12 to Moodle in order to get feedback
from their lecturer. Moreover, the same students had the possibility to improve their grammar.
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Fig. 1 Assignments in Unit 8 Team building

The following tables show the corpuses of texts read by individual students.

Tab. 1 Student 1 (Forbes)

No. |Headline Total
T1 | Who Has More Free Time? 487
T2 | Europe Aims to Fill ‘Climate Diplomacy’ Vacuum Left by U.S. 705
T3 | Put the Risks on Health Insurers, Where It Belongs 741
T4 | As Robots Threaten More Jobs, Human Skills Will Save Us 834
TS5 |The Theory of Everything: Remembering Stephen Hawking’s Greatest 848

Contribution
T6 | Yes, AI Will Affect the Future of Life Insurance — Here’s How 784
T7 |Rise of Les Machines: France’s Macron Pledges $1.5 Billion to Boost Al 633
T8 | Amazon New Roundup: Ad Revenue to Reach $20B by 2020, and a Sales 800
Tax Kerfuffle
T9 |8 Steps to Consider after Getting Your Tax Refund 664
T10 | Twenty Years and Nothing to Show for It: Italy’s Broken Economic Model 665
T11 | Alls a Death Knell for Many Traditional IT Vendors 835
T12 |If North Korea Opens Up, Rason Could Become North Korea’s Shenzhen 808
--- Total 8,804
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Student 1 read articles in Forbes and focused on the categories, such as Business — T1
(Policy), T2 (Energy), T8 (Retail), T10 (Manufacturing); Opinion — T3; Leadership — T4
(CMO Network); Innovation — TS5 (Science), T6 (Al), T7 (Al), T11 (Al); Money — T9
(Personal Finance); and Asia — T12 (Its Role in the Global Political Economy).

Tab. 2 Student 2 (MoneyWeek)

No. | Headline Total
T1 | A Fairytale Day at an Unbelievable Price 916
T2 | A Too-warm Welcome for New Fed Chief Jeome Powell 202
T3 | The Golden Age of Central Banking Is Nearly Over. What happens Now? 906
T4 |It’s Time to Buy Silver (and Sell Gold) 1,101
TS5 | Trump Launches a Trade War 738
T6 | Trump’s Trade War Is the Perfect Excuse for a Market Sell-off 811
T7 | Unilever Leaves Britain 478
T8 | Forget Bitcoin — the Best Hedge Against Inflation Is Gold 397
T9 | Hitting Russia Where It Hurts 483
T10 |Macron’s Medicine for France 636
T11 |Searching For a Market Top? Keep an Eye Out for Mega-deals 854
T12 |Put a Lid on the Minimum Wage 736
- Total 8,258

Student 2 read articles in MoneyWeek and chose the following categories: Features — T1
(Spending it); Economics — T2, T3, T5, T6, T9, T10, and T12; Stock markets — T7;
Investments, Commodities — T4 (Precious metals — Silver & other precious metals); T8
(Precious metals — Gold); Investments, Bonds — T11 (Corporate Bonds).

Tab. 3 Student 3 (Adweek)

No. |Headline Total

T1 |Inside McDonald’s New ‘Serial’ — Style Podcast Telling Its Side of the 626
Szechuan Sauce Story

T2 |How to Create an Effective Digital Video Campaign That Actually Converts 1,125
Customers

T3 | BlackBerry Refuses to Give Up 599

T4 | Snapchat’s Ecommerce Strategy Hit a New High When It Sold Out the New 603
Air Jordans in Minutes

TS5 |Lacoste’s Iconic Crocodile Makes Room for 10 Endangered Species on 344

Brand’s Polo Shirts
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T6 |Can Traditional Beauty Companies Compete with Disruptors Dominating 817
Instagram?

T7 | Wendy’s Super Bowl Ad Makes an Epic Burn about McDonald’s 274

T8 |Brands Need to Join the 21st Century and Tap Into Radio Advertising 946

T9 | How Brands Can Wield Their Power to Inspire Unity Among Consumers 720

T10 |5 Lessons Big Brands Can Learn from Startups 951

T11 |How to Find the Corporate Partnership That Works Best with Your Brand 569

T12 | Why FedEx’s Transportation of $1 Billion in Egyptian Artifacts Is Big for 698
the Brand

- |Total 8,272

Adweek contains five categories: News, Events, Webinars, Connect, and Your Career.
Student 3 read the articles from the following subcategories: Brand Marketing — T1; Digital
transformation — T2; Mobile — T3; Mobile Video — T4; Ad of the Day — T5, Voice — T6, T8,
T9, T10, and T11, the Big Game — T7, and Marketing Innovation — T12.

It is worth mentioning that some articles include short videos, e.g. T5: Lacoste x Save Our
Species that can also be watched at https://www.youtube.com/watch?v=qsbCoaUxnhl. Thus,
the student can develop his listening skills.

Tab. 4 Student 4 (Elite Business)

No. | Headline Total
T1 |How Does Falling Real Wages Affect Startups? 579
T2 |How Flux Is Revolutionising Receipts 1,555
T3 | Two-thirds of Shoppers Would Not Buy from a Retailer Who Has 335

Previously Ghosted Them
T4 | How Africa Might Be Your Business Future 932
TS5 | 74% of Brands Could Disappear and Consumers Wouldn’t Care 399
T6 | BME Tech Workers Earn Less Than Their White Peers 442
T7 | Millennials Are Rejecting Job Opportunities in Ugly Offices 317
T8 |LinkedIn Reveals Why These Companies Are Loved the Most By Their 334
Employees
T9 | UK Investment in Technologies Is outpaced by European Neighbours 427
T10 |What You Can Learn from Companies with Improving and Declining 531
Reputations
T11 |Is Trust Just Nice to Have or Essential for Business? 745
T12 | Number of Employees Working While Sick More Than Triple Since 2010 359
--- Total 6,955
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Student 4 read articles in Elite Business and focused on the following categories and
subcategories: Interviews — T2 (Scaling up); Finance — T4 (Growth); Sales & Marketing — T3
(Audience), TS5 (Content), T10 (PR); People — T1, T7, and T8 (Talent), T11 and T12
(Wellbeing); Tech — T6 (Tech talent), and T9 (Innovation).

Figures 2 and 3 show the
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As it was mentioned, the students had the possibility of improving their English grammar by doing
two exercises focused on tenses. Figure 4 shows the lecturer’s feedback and some recommendations.
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Fig. 4 Revision of tenses

Figure 5 shows the lecturer’s marking of the exercise. Needless to say, it was the work of a
student who achieved B1 English language level at high school. It clearly demonstrates that
there is a big difference between the students with level B1, B2, or C1. This student was
struggling with the exercise.
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9 Dear Eileen
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5 of tea to cheer myself up, because the milkman (6) doesn’tcome & (not come) this
- morning. Don’t know why — I'm sure I (7) .. (pay) his bill.
2 Alice (8) ...got.... (get) married last week, so now all Mary’s kids (9) aze
] IWEISH (/eave) home. She won’t know what to do with herself, will she?
5 Lucy Watson (10) w: | |
& ..died.................. (dig) she (12)
i attack, apparently. I'm sorry she (14) gone
§ neighbours (16) sinee 0l (since/for) thirty years,
G (ahways be) friendly and ready to help out.
< Amy (18) isleft (leave). My cleaning lady, you re ber? I'm glad. She (19)
8 wasn't, . (0t be) much use, and I (20) wasn’t {€d (not trust) her
= since she (21) . . (break) all those plates and (22)
S L1 W—— as. (be) the cat.
= There (24) (not be) much change in the village. Some new people
5 @5 i (take) over the shop. They seem quite nice. Hope they’re more
= efficient that old Joe.
a No more news. Write when you’ve got the time. Love Emma =
Stranaiz2 Pocetslov:844 L% anglitina (Spojené krélovstvo) w [l B - 1 + 100%

Fig. 5 Revision of tenses (Exercise 1)
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The qualitative analysis revealed the students’ preferences in choosing the topics. The
same goes for the rest of the students. It is surprising that students did not choose more
articles focused on information technology.

The questionnaire included 10 questions that were mostly focused on working with texts.
For this research, we have chosen questions 4, 6, and 10.

Question 4: You submitted twelve texts to Moodle. Which of them was the most difficult
and why?

S1: A majority of texts were difficult. The easiest text was T3 — Put the Risks on Health
Insurers, Where It Belongs.

S2: T1 — A Fairytale Day at an Unbelievable Price and T2 — A Too-warm Welcome for
New Fed Chief Jeome Powell were the most difficult texts. For me, also texts with some
statistics or unknown vocabulary in the area of business English.

S3: T3 — BlackBerry Refuses to Give Up because it was not interesting for me. However,
I did not have a big problem with it. TS — Lacoste’s Iconic Crocodile Makes Room for 10
Endangered Species on Brand’s Polo Shirts — was the most interesting for me.

S4: T1 — How Does Falling Real Wages Affect Startups? — caused me the biggest problem
without taking its content into consideration. Simply, for me, it was an unknown task and, in
principle, I was not sure whether what I was doing, was right.

S5: T8 — Ten Lies Entrepreneurs Tell Themselves — because it explained a lot of terms.

Lecturer: In our view, this text is very useful since it deals with launching a company. It
can be easy to kid oneself when he/she is an entrepreneur. But being able to be honest and
confront the little fibs and fabrications one feeds him/herself can be the key to fending off
failure.

S6: T6 — A Trade War Would Be Bad, but Trump Does Have a Point — because it contained
many unknown words.

Lecturer: This text appeared in The Guardian and it was focused on economics. In general,
many students had difficulties with texts about a trade war.

S7: T2 — Home Ownership among Young Adults Has ‘Collapsed’, Study Finds — because
I did not understand many words in this article.

Lecturer: This text also appeared in The Guardian and it dealt with money, more exactly
with property.

S8: I do not know exactly which text was the most difficult, but some of the latest ones
because they were more difficult.

S9: T3 — Bitcoin Price — Latest Updates: Cryptocurrency Value Continues Steady Recent
Growth — was the most difficult. I chose it because I wanted to know how Bitcoin works and
therefore it was the most difficult for me.

Lecturer: This article appeared in The Independent. Articles like this are very difficult to
understand.

S10: T12 — BMW recalls 300,000 UK cars over safety issues — because I did not have
enough time to work with it. Its content was not difficult. I had to focus on the exam period.

73



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

S11: T4 — Digital Banking’s Appeal Is High but Consumers Doubt Challenger Offerings —
was the most difficult. There were things I did not understand.

Lecturer: Usually, topics connected with money are difficult. But this is a bit surprising, as
it was supposed that the students would like topics from the field of technology — applications
and gadgets.

S12: T1 — Latvia’s Chief Banker Arrested by Anti-corruption Olfficials — was the most
difficult text, because I did not know what to find and where to find it.

Lecturer: This student achieved B1 English language level at high school. She chose the
source https://www.euractiv.com. Instead of choosing an article from the category ‘Digital’ or
‘Economics & Jobs’ she chose an article from ‘Politics — Justice & Home Affairs’, which was
really difficult for her.

S13: T7 — Charles Koch Derides Donald Trump’s Tariff Plan — because the text was hard
and my readability was poor.

Lecturer: This article appeared in Newsweek and it was focused on business. Usually,
economics topics such as tariffs are also difficult to understand.

S14: I cannot determine which text was the most difficult.
S15: T11 — Big Data Has a Big Value — there were more expressions I did not understand.

Lecturer: Apparently, it pays to be informed — research shows a fifth of businesses place a
financial value on their data. This article was also very useful. It appeared in the category
‘Tech — Enterprise’. It is possible that the student has heard the word ‘enterprise’ for the first
time in her life. Students are often confused with terms ‘business’, ‘firm’, ‘company’,
‘corporation’, ‘enterprise’, ‘venture’, etc.

S16, 17, 18, 19, and 20 failed at a written examination, so they could not take an oral
examination, as it was a combined examination. Thus, they did not fill in the questionnaire.

Question 6: You submitted the articles in Moodle. Were you satisfied with the teacher’s
feedback?

S1: Yes, I was.

S2: Yes, I was. At the beginning I could not orientate myself, but later it was comfortable.
S3: I was very satisfied with the teacher’s feedback.

S4: I think it helped me to move forward.

S5: Yes, I was. I knew where I had made mistakes. After the third text, I knew how to
work with them.

S6: Feedback was very useful, because I could see my mistakes.
S7: Yes, I was. Feedback was quick.

S8: Yes, I was very much satisfied with feedback. It was seen that you were very particular
about it.

S9: Yes, I was satisfied. However, the work in Moodle was more demanding because some
things did not work and I had to solve it for a long time.

S10: Yes, I was. Feedback was always on time.

S11: Yes, I was satisfied.
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S12: Yes, I was very much satisfied with feedback was very helpful and comprehensible.

S13: Yes, it was very good. However, I tried to correct the text after it was submitted, but
there was no chance.

S14: T was very satisfied with the teacher’s feedback. She corrected our work visibly and
consistently. Mistakes eventually explanations were highlighted comprehensibly. All in all, I
evaluate it positively.

S15: Yes, I was satisfied. I always received nicely highlighted feedback.

Question 10: Did you like business English seminars supported by LMS Moodle?
S1: Yes, [ did. It was different, wealthier in comparison with the previous semester.

S2: Yes, I did. It was something different. It was not like boring reading from the textbook
without the interaction of students. Although it was challenging from the beginning,
I definitely see the asset to my English.

S3: I liked the seminars. They were very good.
S4: Yes, [ did. The seminars were more interesting.
S5: Yes, I did. It is an interactive and modern form that is suitable these days.

S6: Yes, Idid. Seminars were more interesting and we had the possibility to learn
interesting things.

S7: Yes, I did. Working in Moodle was interesting and for me a new experience. I hope it
will bring me certain advantages.

S8: Yes, I liked it very much. It was something new.

S9: Yes, 1did. For me, working in Moodle was a new experience that made the teaching
and learning process more interesting.

S10: Yes, I did. First, I had problems to log in to Moodle, but then after it was solved, it
was OK.

S11: Yes, Idid.

S12: Yes, I did. It was an interesting way of working in seminars. Thank you.
S13: Yes, definitely. It is great for homework.

S14: Yes, seminars I liked seminars supported by an e-course in Moodle.

S15: Yes, 1did. Seminars were enriched, we did not have a monotonous teaching and
learning process.

6 Conclusion

Many approaches, methods, and techniques can be used in the teaching and learning
process. It depends on the lecturer whether he/she will use advanced technologies in the
process and what activities he/she will do to develop different types of literacies.

From the questionnaire, it is obvious that texts containing many unknown words, or
unfamiliar or difficult topics about a trade war, money, cryptocurrencies, applications and
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gadgets, politics — justice and home affairs, economic topics such as tariffs, enterprises, etc.
cause problems for students.

On the other hand, it is worth mentioning texts that were very easy or interesting, e.g. TS —
Lacoste’s Iconic Crocodile Makes Room for 10 Endangered Species on Brand’s Polo Shirts —
the one with a short video which was really riveting.

Regarding Question 6 — the teacher’s feedback and Question 10 — working in Moodle,
there were only positive responses. Extra work in Moodle enriched the students from the
Faculty of Economic Informatics and it is hoped they will be better prepared for using other
advanced technologies during their study.

To conclude, it is clear that students still need to learn a lot. Online platforms like LMS
Moodle are ideal for students in higher education. By means of texts focused on economics,
business, management and leadership, finance, marketing, technology, and the like, they can
gain knowledge from these areas, and thus they can develop themselves. More experienced
graduates will have better chances to get a good job when they enter the world of work.
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Academic Integrity as an Education Quality Improvement
Tool
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Abstract: The overall quality of higher education is closely related to the academic integrity,
whose breach represents enduring international concern. Although students are the group most
affected by academic integrity rules, they are generally applied in such a way that students are
rather passive recipients of initiatives in this field. The two basic strategies to maintaining
academic integrity in higher education institutions involve a policy-based approach and an
integrity approach. Focus on the educational aspect supports the idea that rather than force students
to be compliant, schools should create environment and further develop students so that the
students can not only choose to comply but also have the opportunity to learn and grow from
ethical failure.

Keywords: academic integrity; quality; plagiarism; education

1 Academic Integrity and Quality of Education

Academic dishonesty and plagiarism are certainly no longer an unknown phenomenon. In
today's digital world, there are countless opportunities for easy access to information of any
kind, which also increases opportunities for plagiarism and other forms of unethical behavior.
In the academic field, we encounter plagiarism almost every day and it is not an unknown
phenomenon in other spheres of our lives, including government institutions and their
representatives. There is no doubt that plagiarism negatively affects the quality of education
since it reduces the credibility of particular work. Besides, a person who does something like
copying information without giving a credit to the source is depriving himself of learning
important skills, such as research, citing, structuring an essay or basic communication skills in
general. Also, the reputation of an institution that does not repel plagiarism effectively is put
at stake. Academic dishonesty cases can reduce the value of a degree earned at a particular
institution, which then negatively affects the chances of being hired by a dreamed company or
accepted to a program of further study.

It is difficult to talk about the quality of education if students receive grades or even a
college degree by fraud. According to a study conducted in Slovakia by MESA 10 that
focused on defining the reasons for the unfavourable situation in the Slovak education system,
plagiarism appears to be one of the most common ways of cheating. Only 16% of students
think that their classmates have never submitted a plagiarized paper. One reason for
plagiarism is that students do not know what plagiarism is. “As many as half of the
respondents stated as a reason for plagiarism that the student is not such an expert to write the
original text. However, in order to avoid plagiarism, it is sufficient to mention sources when
reviewing the literature, ’says analyst Stanislav Lukac¢. Other answers suggest that plagiarism
may also be caused by the absence of sanctions. Students believe that their classmates
plagiarize because of the fact that in the seminar work plagiarism is not monitored (37%) or
that teachers do not read their work (25%) (todarozum, 2019).
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2 Fighting Plagiarism in Slovakia

One of the reasons for plagiarism in the academic sphere is its difficult detection. Without
IT support, it remains the responsibility of teachers to reveal copied text and to use their
knowledge of the texts that students use to create their work. So, how is plagiarism in the
education system being combated? Foreign experience suggests that introduction of any anti-
plagiarism measures leads to its reduction. Many higher education institutions use plagiarism
detection systems, and some even provide services to others. There are several commercial
companies providing such services. Slovak higher education institutions do take steps to
support the fight against plagiarism using information technology as well. Thanks to the
initiative of the Ministry of Education of the Slovak Republic with the aim to implement a
comprehensive solution of the system for detection of plagiarism at the national level, the
Central Registry of Theses and Dissertations was created in 2010 (cms.crzp.sk, n.d.). It
collects the graduate publications and compares them with each other and against selected
Internet resources through an anti-plagiarism software system. The result of the check is an
electronic document showing identical or similar parts of the text compared to other work or
documents stored in the system’s databases.

Higher education institutions in Slovakia use and used other systems for plagiarism
detection before the creation of the Central Registry of Theses and Dissertations. These are
systems that work more consistently, due to their extensive database, long-term practice and
continuous development based on the requirements and suggestions of the users themselves.
One of these systems is Turnitin by the American company iParadigms LLC, which is the
world leader in anti-plagiarism systems. It works on a similar principle as the mentioned
system used by Slovak institutions. However, its database consists of over 250 million
archived works, 24 billion websites, 90,000 periodicals and e-books and is used by 15,000
educational institutions in 126 countries (iParadigms, LLC, n.d.). Nonetheless, such and
similar electronic systems also have their drawbacks. Electronic systems, however perfect, are
not yet able to clearly determine whether the work is plagiarism. They only indicate textual
correspondence with other documents, which may contain generally known facts or cited
information and, last but not least, are limited by the scope of their databases. It is unrealistic
to expect teachers to be able to devote time to determining the originality of the text for a
large number of students and their work. However, the human factor still plays an
irreplaceable role. This creates a requirement for the allocation of human resources, which
would systematically be devoted to the control of work identified by electronic systems as
suspicious. It is questionable whether schools are interested and able to provide such
resources. In schools with thousands of students, we are talking about tens of thousands of
papers per year when not only final theses but also seminar and course papers are to be
examined. The credibility of such an initiative is enhanced by the fact that there is a specific
person or team of people involved in the fight against plagiarism, and not just anonymous
individuals in the background, or a committee that meets only when necessary and not
regularly. The existence of such so-called departments raises the attention of students and
leaves them in no doubt that the school is really trying to take the issue of plagiarism and
academic integrity seriously and expects it to be taken the same way by the students and staff
themselves.

The author has interviewed higher education institutions in Slovakia with the question
whether they use any system of education and prevention in the field of academic integrity.
Out of a total of 35 public, state and private universities, we were able to obtain a statement
from 25. We found that in addition to the disciplinary order, codes of ethics and use of the
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already mentioned CRZP system, our universities do not pay increased attention to education
and prevention. The only exception is Matej Bel University in Banskda Bystrica, which,
according to prof. Fobela, the director of the Center for Ethical Counseling, is active in the
Ethics Committee, which is currently working to develop technical prerequisites,
methodology, and ways of working to raise awareness of academic ethics. The College of
International Business ISM Slovakia in PreSov, the Academy of Police Force and the School
of Management in Trencin are the only higher education institutions that, in addition to the
CRZP system, use other systems for detecting plagiarism not only in students' final theses but
also in seminar papers. It is the already mentioned system Turnitin used at the School of
Management in Trencin, the system Ephorus at the Academy of Police Force and the system
Odevzdej.cz, which is used by ISM in PreSov.

3 Approaches To Building Academic Integrity Environment

Approaches to cheating students vary from highly decentralized to highly centralized, and
most schools fall somewhere in this spectrum. The more decentralized the school's response
to cheating, the more dangerous, and probably more unjust and inconsistent, it is. At schools
with highly decentralized responses, faculty members deal with cheating at their discretion.
Institutions with centralized responses require the faculty to report to the academic chairman
or an academic integrity office, which then manages it.

There also tend to exist two dominant strategies to maintaining academic integrity at higher
education institutions. The policy-based approach tells students what they should not do while
the integrity approach gives students guidance on what they should do. The two strategies
differ according to the goal, method and tone. However, both attribute the cause of the
problem to the nature of an individual student who is considered to be acting inappropriately.
The Rule Compliance approach has a disciplinary focus as opposed to development. In other
words, it seeks to increase the cost of breaking the rules. The aim of this approach is to create
an environment where students follow the rules. The primary method used is discipline, and
its tone is usually very legal and adversarial. There is a great deal of administrative
involvement. The other strategy is to create an environment where students choose to act
ethically. So, the school is responsible for students’ ethical development. This Integrity
approach is primarily developmental and uses discipline only as a tool. It means that penalties
are used if they help the student to develop as a human and not just punish him/her. The tone
is generally more about forgiveness and second chances. Schools that use an integrity
approach rely heavily on the involvement of faculties and students. Raising awareness of the
academic integrity is done through discussion, events or other activities (Gallant, 2012).

Twomey (2009) also supports a holistic approach to prevention in the field of academic
ethics, which includes academic integrity education instead of the threat of sanctions. Another
author (McCabe, 2005) found that a pedagogical, educational integrity approach increased the
likelihood that the pedagogical staff reported students’ offenses to the personnel in charge,
compared to a repressive or rule compliance approach. Proponents of the pedagogical
approach to academic integrity do not disapprove of the repressive approach in this area but
promote the link between clear sanctions with education and prevention. Several authors
agree that simple and understandable definitions of unethical behavior are not as effective as
educational description of what plagiarism is and ways to avoid it. Such information should
be accessible both physically and digitally. Researchers at universities in Ontario (Canada)
have recommended greater consistency in addressing the so-called unintentional plagiarism
and the application of sanctions, as well as the attitude of educators to this issue in their own
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publications, in which they should lead by example. One way of learning in this area is
webinars, which should be preferred to traditional lectures as students can return to them at
any time if necessary (Griffith, 2013). A study by Jacob and Dee (2010) found that students
who had had the opportunity to go through an online tutorial on the rules of academic ethics
reduced the level of plagiarism through education. They concluded that the tutorial had taught
students how to adhere to the rules of academic ethics compared to the expectation that they
would increase their belief in the possibility of being caught in violation. Simply put, the
Internet provides educational opportunities in academic integrity in a more accessible way
than paper. Many academic portals abroad provide students with textual information about
academic ethics, but most of them also use the Internet as a dynamic medium to provide
quizzes, interactive tutorials, power point presentations, student or teacher videos, links to
other sites on this topic, Word and Pdf documents. Such sites also allow educational
institutions to provide education in this field to different groups.

Price-Mitchel (2015) considers Integrity to be the basis of social harmony and action.
Despite societal forces that test integrity, young people deserve a world that values truth,
honesty, and justice. Linked by research to self-awareness, sociability, and the five other
abilities on the compass (Compass Advantage Model below), integrity is one of the 8
pathways to every student's success.

Fig. 1 The Compass Advantage Model (Price-Mitchell, 2015)

There are five ways teachers develop a culture of integrity:
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1. Fill integrity into class culture.

Teachers should clearly express the expectations of academic integrity and the
consequences of cheating. But they should go beyond cheating and create a culture that
rewards success beyond borders. If students only have grades to measure themselves, then
cheating is often a rational strategy to defeat the system. If students are also rewarded for their
courage, hard work, dedication and respect for classmates and colleagues, they see and
understand that the learning process comes first. This kind of culture promotes integrity.

2. Develop moral vocabulary.
The five core values of academic integrity are:
* responsibility
* respect
* fairness
» credibility
* honesty

Incorporate the teaching of these five values into the curriculum and help students use
vocabulary to discuss different historical topics and current events. Students shoul be guided
to find examples of how individuals stood up for their beliefs and values in a way that made a
difference to themselves or to the world.

3. Respond appropriately to cheating.

While teachers cannot control student behavior, they can respond consistently to enforcing
school and learning policies. Dishonest behavior provides an opportunity for teaching. To
help internalize learning, teachers should encourage students to think about and gain meaning
from their behavior. Listen to their suggestions, respect and then reiterate expectations that
dishonesty is never acceptable in the class.

4. Use quotes to start meaningful conversations.

Famous quotes can be used as discussion starters to help students reflect on topics related
to integrity, moral development and other attitudes that will help them develop positive work
habits and respectful relationships. They can be used as starters for journal or essay-writing
projects.

5. Help students believe in themselves.

Students who adhere to the principles they believe in have a high degree of self-efficacy.
The students who developed integrity said that their teachers had helped them to believe in
themselves through their:

* Passion for teaching and giving back to the next generation

* Modeling a clear set of values and acting in a way that supported these values
* Commitment to freely giving their time and talent

* Selflessness and acceptance of people different from each other

* Ability to overcome obstacles and showing students that success is possible
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When young people learn to believe in themselves, dishonesty and disrespect no longer make
sense. Life with integrity becomes a way of life (Price-Mitchell, 2015).

4 Conclusions

Thus, to develop an efficient academic integrity environment in order to fulfill the purpose
of fighting acts of dishonesty, the system must clearly define the rules and, consequently, the
penalties for violating them. Most higher education institutions have such rules or codes. How
consistently the students are informed about how their compliance is monitored is
questionable, though. Every system is as good as the people responsible for its functioning. If
compliance is not closely monitored and violation is not penalized, the academic integrity
program loses its ground.

It is also important to inform students about academic dishonesty, i.e. prevention. Students
should be made familiar with the rules of academic ethics and, hence, with the issues it
addresses, such as plagiarism, at the beginning of their studies in plenary sessions, which
should be compulsory. It is also important to remind students of the existing rules and how to
follow them at the beginning of each subject. Supporting literature in the form of brochures
clarifying the issues and ways to avoid plagiarism is also important and should be easily
accessible. The creation of academic writing courses and their inclusion in the curriculum
right from the start of their studies is an important aspect, too. There should be clearly defined
penalties for violating the rules. Last but not least, student involvement in all educational
activities and events focusing on the benefits of academic integrity should be supported.

The aim of any institutional program fighting academic dishonesty should be to make the
students aware that the value of an academic degree depends upon the academic integrity of
the institution awarding it and that academic honesty is mandatory for that integrity.
Achievement of a degree through the use of dishonest practices lowers the value of the degree
and the whole value and pursuit of the educational process. Exams, tests, and papers should
be an individual work since the grade a student receives shows the value of the author’s own
work, not the work of someone else. The academic integrity program should teach the
students think and work ethically. Still, the ultimate goal is not to catch and punish cheaters
but to build a name of institutions whose graduates are people with high ethical standards.
This reputation will make the graduates more competitive on the labor market and more
attractive in the eyes of all businesses that value ethical principles of their employees.
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Abstract: Knowledge has always been a key matter for survival and progress of any, even the most
"common" business. The leaders of smaller businesses need to understand the value of knowledge
and how to treat it systematically. The goal of this article is to show that smaller businesses should
not ignore knowledge management because they think it is a topic for large organizations or because
it is too sophisticated or expensive.
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1 Introduction

Many managers of smaller firms fatally underestimate knowledge management under a false
impression that it only matters for larger organizations. Knowledge has, however, always
been key matter for survival and progress of any, even the most common business. The leaders
of smaller businesses need to understand the value of knowledge and how to treat it
systematically.

The goal of this article is to show that smaller businesses should not ignore knowledge
management because they think it is a topic for large organizations and because it is too
sophisticated or expensive. It is true that technologies, even the sophisticated ones, are used in
knowledge management. Culture and behavior are far more important, though, which will be
illustrated by practice of renowned global companies. Most importantly, this article offers
examples of KM activities easily applicable into the practice of smaller firms that are not
demanding financially nor organizationally.

2 What Is Knowledge Management and Is It Too Sophisticated and
Expensive?

Dalkir (2005) defines knowledge management as systematic coordination of people,
technology, processes, and structures in organizations in order to add value through the
promotion of creating, sharing, and applying knowledge and through feeding valuable lessons
learned and best practices into corporate memory in order to foster continuous organizational
learning.

Technologies play an important role in knowledge management. However, a lot of effective
tools and practices are not (primarily) technology-based and alot of technologies used in
knowledge management are not technologies originally developed for KM purposes.

Moreover, experience of the leaders in the field says that a bigger part of KM is culture and,
not technologies (Bure§, 2007). This notion is supported by the concept of a learning
organization, where “people continually expand their capacity to create the results they truly
desire, where new and expansive patterns of thinking are nurtured, where collective aspiration
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is set free, and where people are continually learning to see the whole together” (Senge, 2006,
p- 3).

The efforts to approach knowledge systematically would not be effective without the culture
emphasizing positive attitude towards change and values like trust, openness, cooperation,
creativeness, experimenting, and continuous learning; where human and social capital is not
considered the biggest organizational asset; where the leadership styles do not represent, form,
and support the above values; without flatter/boundaryless structures, decentralized decision-
making, and opportunities for employees’ initiatives (Cejthamr & Dédina, 2010).

Learning Organization

Learning Enabling

culture structures

Fig. 1 Pillars of the learning organization

3 Knowledge Management in SMEs and How To Start

As mentioned before, small businesses feel that knowledge management, similarly to
organizational culture or strategy, is matter for corporations. One reason is probably the way
these topics are popularized among businessmen. They feel that they do not quite understand
them and that specifically knowledge management is too sophisticated and even expensive.
According to some sources, knowledge management seems like something that is heavily based
on advanced technologies not affordable for small businesses (Bures, 2007).

So how can a small business start thinking about knowledge systematically? First, they need
to understand the key competences for survival, operational ability and progress in their
industry and how they can acquire them. For most small businesses, this knowledge is tightly
connected to the people they work with. So, the very fundamentals of knowledge management
start with thinking about whether there is enough quality and quantity of human capital, what
to do to maintain and develop it when it is available, and how to find and attract it when it is
not. Deficit of quality personnel is becoming still a bigger and bigger problem for a growing
number of industries. It starts with knowledge acquisition, then preventing the knowledge from
“walking away‘ along with the leaving employees, and the ways to “copy the valuable
knowledge throughout the organization all the way to the point when businesses are able to
routinely apply new knowledge and incorporate it into virtually any aspect of their activities.
The next, core chapter of this article provides a few practical tips and real-life examples of good
practices in all of these mentioned areas in a structured and very comprehensive manner.
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In the previous chapter, the key role of organizational culture was mentioned. It is definitely
the way to begin, and not only with knowledge management. As the decisive knowledge
“holders* are still people, a good example can be core values and principles focused on
employees at Hewlett-Packard. The company has defined a set of key values and assumptions
driving the overall behavior of the company in the new economy, which is often referred to as
knowledge-based. Not all of them are necessarily or directly KM-related, but they are all key
for survival and growth in any kind of industry, not only the ones that are the most dynamic
and knowledge-intensive like the IT sector. These are called people-centered practices and
include (Kreitner & Kinicki, 2012):

Job security

Careful hiring

Power to the people

Generous pay for performance
Lots of training

Less emphasis on status

Trust building

NoUnAWDD=

4 Case Studies, Examples, and Tips for Knowledge Management
Application in Smaller Firms

Phase 1: Knowledge Acquisition/Creation and Capture

Leading principles: openness, respect to the people (as the main source of knowledge), careful
hiring (systematic approach to search, attraction, selection and management of human
resources), continuous learning

Key question: How to get the knowledge we need and how to capture it?

Some businesses are virtually obsessed with crying out that there are not enough good
people. Rather than this, they should be equally as obsessed with exploring the ways to find
them (e. g. through long-term active cooperation with schools, by better management of HR
and thus by an increased ability to promote themselves as good employers, etc.). The effort to
present a company as an attractive employer is much easier and cheaper today, for example
with good use of social media.

Thinking about how to separate knowledge from (concrete) people is a legitimate and
necessary process. This is largely not just about replacing people with machines or other people.
It is about the ability to make knowledge explicit and capture it when it is necessary or about
systems of newcomers/juniors training/orientation, for example through mentoring or action
learning in case of tacit knowledge (Mladkova, 2005).

Example 1: Fluctuation in hospitality business

Relatively high fluctuation is common in the restaurant industry in Slovakia. In this example,
we are taking this as a fact and do not try to find the ways to prevent it. What we are dealing
with is the ways to prevent changes in quality when key people are leaving, namely the meal
quality after a chef’s departure. How many restaurants are thinking about a serious threat that
their chef will leave? How many of them are serious enough in looking for a possible
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replacement? How many of them are systematically creating opportunities for prospective new
chefs to learn from seniors while they are still here? How many of them systematically keep
and update detailed recipes and how are they made available for prospective new cooks so when
there is a change in this key post, the customers do not notice a dramatic change in the taste of
their meals? All these things are considerations and tasks for the restaurant managers, and they
relate largely to knowledge management.

Example 2: Performance management and continuous learning

The question in this example is not whether to provide learning opportunities for employees
but how to make the learning systematic. A lot of companies do some training, but many times,
this training is ineffective and even annoying. This approach can be called something like
»training for the sake of training”. So how to make our development efforts a meaningful
activity? How do we know what the learning needs are and how to individualize them for every
employee? It starts with performance management. Managers should regularly provide
feedback to employees about their performance. It is not primarily about criticizing people
when they do not perform well. The main purpose of performance evaluation is to assure that
well-performing employees feel appreciated and that their positive impact continues or even
grows and to assist in case people struggle in their jobs (Kreitner & Kinicki, 2012). In one case,
employees might be ready for promotion, which can require specific learning needs (e. g. in
management skills). In another one, we need to identify the causes of underperformance. Very
often, they rest in deficit of some important knowledge (e. g. IT skills). When we ask how to
arrange training activities in our company meaningfully, using the findings from performance
evaluation can be a good start. That, however, assumes that we do performance management

(right).

Phase 2: Knowledge Sharing and Dissemination

Leading principles: cooperation/teamwork, communication, and support
Key question: How to spread knowledge throughout the company?

Now that we have gained and captured knowledge, we have to make sure it is available
where it is necessary. It might be surprising, but even in this culture it is more important than
anything else to include communication and information technologies. This is even more
significant in the case of the most valuable kind of knowledge — tacit. Tacit knowledge is
defined as something very complex (sometimes so complex that it is not only hard to transfer
but also hard for ourselves to even realize that we have it and what exactly it is), experience
accumulated over a long time, excellence in doing something, ability to cope with unique
situations, etc. (Hvorecky & Kelemen, 2011).

Example 1: Salesforce training in a small company

A small business has four sales people. For a longer time, the situation with their
performance is that one of them is performing very well and the remaining three are behind.
The management tries to deal with this situation by sending them to various trainings and by
quite frequent changes in these positions. External trainings are not very effective as they are
not responsive to the unique context of the sending company. Moreover, the trainings are quite
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expensive and because they require frequent absences of the already too busy salesmen, they
are also a source of more unnecessary stress. The company has never even thought about the
alternative of involving the well-performing colleague in the development process of the
remaining team members. It does not necessarily have to mean a lot of time for the senior to
spend by lecturing or mentoring although these are also choices to consider. The development
could rest in the opportunity for the juniors or newcomers to observe the work of the top
performer directly in action. This would, however, assume existence of culture of support and
team spirit rather than unhealthy internal competitiveness.

Example 2: Departments As Knowledge Communities at VSM

Vysoka Skola manaZzmentu (The School of Management) lacked the system of learning
content update as well as the ability to maintain standards in various programs and geographic
locations shortly after it was established. These problems have largely been removed by a
unique approach to otherwise traditional organizational bodies of higher education institutions
—departments (katedras). Rather than a part of an organizational hierarchy, katedras were built
as communities of practice based on the principle of natural networking of experts in particular
fields (mathematics/statistics, marketing, finance, IT, etc.), serving as a platform for exchanging
ideas and experience aimed both at the learning content and teaching methods. The role of the
department heads in this kind of setting was to serve as facilitators, coordinators, and
intermediaries between the community and the rest of the institution (other communities,
management, etc.).

Phase 3: Knowledge Understanding and Application

Leading principles: innovativeness, curiousness, experimenting, knowledge-based actions

Key question: How to apply knowledge meaningfully?

The main purpose of the systematic approach to knowledge should not be just to gain and
share the knowledge but mainly to use it practically in every possible aspect of organizational
activity — innovations of existing or new products/services, increasing of efficiency of processes
and overall company’s operations, improving and acceleration of decision making, and building
any business functions on knowledge (Kubicka & Stropkova, 2013). Both of the upcoming
examples demonstrate one more important thing companies realize after they start treating their
knowledge with particular care. By the way, this could also be observed in one of the previous
examples. Often, it is not necessary to look for new knowledge outside of the organization.
Surprising wealth of knowledge is already available and waits to be discovered, sometimes just
through careful consideration, sometimes by chance, or via the use of advanced but not
necessarily expensive technological solutions and analytical methods.
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Example 1: Data-Driven Marketing in a Small Manufacture

A small manufacturing company producing original wooden ties is using social media as the
main distribution channel. This enables wide and quite cheap and easy (but still legal)
opportunities for customer profiling. How would you estimate a customer prototype of this
business? You would probably say it is a male, probably a younger white collar not sticking to
conventions so much, coming from the richer parts of Slovakia — west, maybe regional capitals,
maybe Bratislava. OK, quite an interesting description. What is the truth, however? By
checking the basic data in the orders (that could have been done with any kind of orders whether
sent via email, traditional post, etc. — you just need to do the analysis and that is often the main
problem), you would discover that there is probably a difference between who wears the tie and
who orders it. How would you otherwise explain the fact that a typical customer of the wooden
tie producer is a woman? She comes from Eastern Slovakia and probably considers a wooden
tie a luxury but still affordable gift for her husband or boyfriend. Thanks to the richness of
information provided by social media, you can learn more than in case of traditional channels.
Further analysis made the customer profile even more precise — a typical customer of the
company is a married middle-aged woman from Eastern Slovakia. After adjusting advertising
campaigns based on this knowledge, the orders of the company increased by 100% before
Christmas 2018 (Rybansky, 2019).

Example 2: Beer With Your Diaper

If you are afraid of the terms business intelligence or datamining, check the following story.
As an aid in product placement, a chain of convenient stores conducted a market basket analysis
— a statistical method studying what items customers tend to buy together. One of the store
manager’s hypotheses was to place all items related to infant care together (which is
conventional wisdom in this kind of stores). A simple correlation check was run to validate that
mothers of newborns did in fact tend to buy items such as baby powder or cream when they
came in to purchase diapers. To their surprise, the highest correlation for an item that tended to
be bought at the same time as diapers (baby size/format) was a case of beer. This was explained
by the observation that it was probably the fathers who were more likely to be sent to the store
to buy more diapers, and while they were there, they tended to pick up other items they
considered equally essential (Dalkir, 2005).

Example 3: Expert System in a Travel Agency

At the end of this part — one more example, this time from the “scary” field of artificial
intelligence. Al is typically not a sci-fi robot hard to distinguish from a human. Al has been
around for a while and it helps us with a lot of practical things, such as monitoring health or
decision making. One of the examples of how Al is applied in business is expert systems. They
are defined as automated reasoning systems that deduce or infer a conclusion based on the
provided inputs (Kelemen, 2007). The company exsys has created an expert system helping
travelers interested in the Caribbean to select the most suitable island for their holidays. Instead
of complicated and mainly time-consuming study of various catalogues and other sources, the
travel agency clients just provide important inputs in the form of criteria such as cleanliness of
beaches, accommodation affordability, opportunities for diving, night life, etc., and the system
produces the results with a recommended destination in a matter of seconds without the
necessity of long talks with an agent experienced in the area (if such a person is available at
all).
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Conclusion

This article intended to aim attention of smaller businesses at the importance of systematic
approach to knowledge. It explained the domain of knowledge management as well as KM
practices easily applicable in SMEs in a comprehensive manner supported by a variety of real-
life examples. In this way it also wanted to disprove the opinion that knowledge management
is only necessary for and affordable by larger organizations.

Knowledge management often starts by awareness of the crucial role of knowledge in any
business and of what knowledge we have and need so our business can smoothly run and grow.
Further, even smaller businesses need to focus on what to do to be able to acquire, share, and
apply knowledge. Effectiveness of these efforts is influenced more by organizational culture
and behavior than anything else, including technologies. Culture supporting knowledge
management should promote values such as openness, continuous learning/improvement,
respect to people, empowerment, trust, and cooperation/communication.
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Abstract: The paper focuses on the topic of online business. This article also aims to link the theme
of online food business. What are the possibilities of common food through e-shop in the Czech
Republic. The main focus of the paper is research, research of literary and scientific sources. The
importance of building a position in the online environment tends to be underestimated in
companies. Success in an online business may be associated with a happy coincidence of favorable
circumstances, but in most cases success in any business is underpinned by self-effort, self-
confidence and entrepreneurial knowledge. To manage success, you need to know the factors and
circumstances that determine and influence it. Through their knowledge, entrepreneurs can
purposefully manage and regulate their path to success.

Keywords: online, business, companies, food, e-shop

1 Internet

Kotler states that[19] ,,he Internet is a huge public network of computer networks that allows
users of all kinds from around the world to communicate with each other and access incredibly
large resources.” The Internet is one big information highway on which bits can be transmitted
from one location to another at incredible speed. According to author Bandara [3] ,,with the
emergence of the World Wide Web and Internet browsers in the 1990s, the Internet has turned
from a mere communication tool to a truly revolutionary technology.” Today, the Internet is
almost surrounded by people of all ages.

Hesmathi said [11] ,,this makes trading online much easier and more popular. Today, almost
anything can be bought online. People buy clothes, electronics, books, furniture, gifts of all
kinds, but also experiences.” Online shopping allows for convenience, saves time and does not
put stress on buyers. Goods can be picked up at any time of the day and can be purchased from
the other side of the world. Buying and selling via the Internet brings many opportunities and
opportunities for businesses and customers.

Remondes et al. [22] said ,,a growing phenomenon is currently buying food online. Choose
food from the comfort of your home, take the time to study information about each food, not to
push in the store and queue with other customers and get imported buying to the door of your
apartment, isn't it a dream? Online grocery shopping is becoming increasingly popular, has its
advantages, but unfortunately also disadvantages, and most people are still skeptical about this
kind of shopping.” The question is whether we will see a time when online grocery shopping
people are totally forfeited and will no longer want to shop in traditional brick-and-mortar
stores.

Kotler describes [19] ,,e-business in translation means e-business using information and
communication technologies and the benefits of the Internet in business. E-business is the
implementation of business processes on the Internet.” Sedlacek said [24] ,,these processes
include the purchase and sale of products, supplies and services, customer service, payment
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processing, collaboration with business partners, and in particular all electronic information
exchange within and between the company and customers”.

According to Kavaf [17] ,,e-business uses electronic platforms (ie intranet, extranet and
internet) to realize the business of the respective company (business entity).” Zaoh said [28]
,,companies set up websites to inform customers about their products and services, build an
intranet to communicate employees and an extranet to exchange information with major
suppliers and distributors”.

According to Bandara [3] ,,the difference between e-business and e-commerce lies in their
scope. While the term ebusiness covers e-business more comprehensively, e-commerce has a
narrower definition.” E-commerce is the process of buying and selling by electronic means,
especially the Internet Ecommerce can also be defined as the process of purchasing affordable
products and services over the Internet using secure connections and electronic payment
services. E-commerce includes not only error-free online transmission of information and
documents, but above all also contracting and partnership through the Internet. Simply put, e-
commerce consists in setting up and adding a store to the Internet, allowing visitors to access
store pages and browse through a virtual catalog of products or services online. Qiu said [23].
.1 ecommerce, businesses can act as pure online businesses that are not represented in the
traditional market, or as hybrid businesses that have started using e-marketing for their
traditional physical business.” Hybrid stores have more benefits they have well-known names,
larger clientele and offers customers more options than purely online stores.

2 History of e-commerce

Chao states that [15] ,,the first online purchases were made in the early 1990s.” The Internet
has brought a major breakthrough to the world of business. With the emergence of "http" and
"www", e-commerce began to emerge in 1994 and 1995, as we know it today. Chen said [16].
Until then, companies used the Internet as a space for presentation and contact with visitors.

Holden said [13] ,,internet shopping in Europe, respectively. in the Czech Republic had a
different development than in the USA.” In America, Europe and the Czech Republic, e-
commerce has gone in different directions. The online store in the USA has developed greatly
due to the great popularity of online payments, which in turn have created distrust in European
customers. Payment security is related to the establishment of SSL3 in 1994, which encrypts
both the recipient and the sender of an online transaction. SSL provides data encryption
regarding name, address, credit card number, ie. all data "browsing" on the Internet. Fleich [9]
said that ,,since then, a service that allows you to transfer money from different sources without
revealing your payer card details, and that is PayPal.” A common development in all parts of
the world was the promotion of large retail chains with their own online stores. An example of
an e-commerce connection to a stone chain is Target.com Walmart. com or Bestbuy.com.

2.1 Advantages and disadvantages of e-commerce

Escobar-rodriguez [7] states that,,e-commerce offers many benefits for both buyers and
sellers.” Benefits for buyers include convenience, buyers have the opportunity to expand their
leisure time and make purchasing decisions at any time, 24 hours a day, without restrictions.
Heshmati said [11] ,,customers are more private, they usually have more choice and better
access to products on the Internet.” Buyers can also easily find information about companies,
products and competitors on the internet.
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Zhao said [28] ,,e-commerce enables traders to achieve lower prices, they can continuously
update their offer without great additional costs, which would be increased, for example, in
classic mail order sales.” Internet sales also save labor costs, but also the sales area. According
to Hwangbo [14] ,,the main benefits for sellers include the ability to build customer
relationships more efficiently, bringing lower costs, higher speed and efficiency. E-commerce
offers more flexibility and allows you to reach customers from all over the world”.

According to Awa [1] ,,the main disadvantage of e-commerce for buyers is the inability to
visually, physically inspect or test the goods. Lack of contact with the goods and the seller,
limitation of impulsive offer, but also limitation of social contacts in the actual implementation
of the purchase, may be another minus for customers shopping over the Internet.” There is also
arisk of transactions with an unknown seller and fear of Internet fraud. This is related to security
and ensuring privacy and consumer rights. Baethge said [4] ,,disadvantages for merchants are,
for example, the costs of computer technology and information technology and the need to have
knowledge of information technology at different levels and the associated higher demands on
skilled labor™.

3 Online buying and selling food

Kirby-hawkins said [18] ,,the domestic and European food markets are undergoing a
fundamental change, which is the dynamic arrival of online sales. Online shopping is beginning
to threaten the traditional position of brick and mortar stores in different categories of goods.”
The category of food, beverages and drugstores is still bought mainly in the stores. However,
even these goods are not safe from the Internet in the future. The reason is the increasing
demand of the Czech customer and the penetration of new technologies into this traditional
industry.

According to Humair [19] ,,buying food in an ordinary shop is a duty for people and gives
rise to negative emotions. According to Incoma FutureBuy 2013, buying food is compared for
the purchase of clothing, where in-store purchases are described negatively as tiring and
frustrating as compared to online purchases. We give the definition of consumer behavior
primarily because of the distinction between consumer and customer, where the consumer and
the customer may not be at all the same person. This changed later in the 1990s, when customers
learned to buy in larger quantities thanks to new opportunities. In the early 1990s new ones
began to appear in 1991, Mana, Billa or Delvita stores were newly opened in the Czech
Republic. After 1996, the first hypermarket chains began to appear, including Globus.

Zhou [29] ,,defines a supermarket as follows: A supermarket is a large-capacity store with a
full range of groceries and basic types of non-food goods.” The number of goods in the
supermarket is between 5 000 and 10 000 items, a significant part is made of food and non-food
is complementary segment. The supermarket's strategy is to offer a complete range of daily
necessities, that is to say, offering a great selection, quality, freshness, all at affordable prices.
The main difference between supermarkets and hypermarkets is mainly in the size of sales
areas. Hypermarkets have larger sales areas, which is associated with a wider range of products.
In hypermarkets, besides food, there is also a wide range of non-food goods, where the largest
hypermarkets can offer up to 50,000 items. The number of supermarkets, discounts and
hypermarkets has been increasing rapidly over the years. At the beginning of 2016, there were
318 hypermarkets and 1334 supermarkets in the Czech Republic. For almost half of Czech
households, hypermarkets are the main shopping place and customers spend most of their
expenses on food. The number of online sellers of food registered with the Czech Agriculture
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and Food Inspection Authority is growing by 100 to 200% year-on-year. Today, consumers /
consumers are most interested in looking for local, quality and fresh food. Quality is the most
important factor in food choice. Another factor is the price, less important is the composition
of foods. However, this has started to change over recent years and the food composition
criterion is becoming more with the stated purchase criterion. According to Riyush [21] ,,the
Czechs are known for their approach to price, when the price is often better than quality when
shopping. Even this trend is gradually changing and the price begins to be conditioned by
quality.” The trends in food purchase include large, so-called supply purchases. Big purchases
are cheaper and more convenient, which makes grocery stores especially useful. The big
shopping trend also applies to online food sales, and most of the virtual baskets contain durable
foods or beverages. The constant trend is that women make more decisions about purchases.
This is also true for online shopping where women shop more often than men.

Bednatova said [6] ,,online food and beverage sales are currently among the smallest retail
segments in terms of size, but have the greatest growth potential.” According to KPMG Czech
Republic's 2015 Purchasing Habit Survey, it turns out that 21% of Czechs have ever bought
food online, of which only 2% they were buying food regularly. The survey also showed that
23% of Czechs are still planning to buy food and drinks online. In the European Union, as well
as in the Czech Republic, the purchase of food online is mainly used by residents of large cities.
It is logically conditioned by the momentary unavailability of the service in the given locations.
It is possibleassume that the volume of online food purchases will increase in proportion to the
expansion of the areas where these services operate. However, the survey also shows that almost
half of Czechs are strongly opposed to buying food online. Holden presents [13] ,,the greatest
potential the risk for the respondents was the delivery of a different quantity or quality of
products. The disadvantages of buying food online are the same for those who have already
purchased and those who do not want to do so.” They consider the disadvantages of the price
of transport, the fact that someone must be at home when taking the goods or the inability to
find out more information of goods. The biggest advantages of online shopping are comfort and
time savings.

Fleisch states that [9] ,,from a psychological point of view, it is also about overcoming
certain habits and stereotypes that we have built up in shopping behavior over time and the
ability to prepare to learn something new.”
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Tab. 1 Competitive analysis for www.rohlik.cz

Online Rl S- Number of
food URL Availability rank GTPR | pack links

Prague, Central Bohemia,
Brno, Pardubice, Hradec
Kralove, Pilsen, Liberec,
Jablonec nad Nisou.

Rohlik | https://www.rohlik.cz/ 65 6/10 12 382

Prague, Central Bohemia,
Pardubice, Chrudim,
Hradec Kralove, Plzen,
Liberec, Jablonec nad
Nisou, Usti nad Labem,
Teplice.

Kosik | https://www .kosik.cz/ 82 4/10 157

Prague, Central Bohemia
and surroundings, Brno,
Blansko and surroundings,
Breclav, Hodonin and
surroundings, Pardubice,
Hradec Kralove and
surroundings, Mlada
Boleslav and surroundings

Tesco | https://www.itesco.cz/ 40 5/10 754

Source: own processing

This could be the result of competitive analysis for the website [29]. www.rohlik.cz
(http://rohlik.cz). Specific data collected for each e-shop with food should be selected according
to the purpose of the analysis and its expected further use.

The following search engine queries were used in the analysis:
a) about buying food online
b) for home food,
¢) Import of food.

This information was discovered by researching the sites found and by: o Search Status16
extension for Firefox to detect Google Toolbar Page Rank. o Hl.cz SEO extensionl7 for
Firefox to detect S-rank. o The query "link: required URL" to determine the number of back
links of each website in the search engine.

According to Remondes et al. [22] ,,developments in e-commerce and purchasing in
consumer behavior are causing more and more customers to buy more often through the
Internet.” They buy clothes, electronics and more recently, groceries online. Internet sales of
food are a small segment, although sales are expanding throughout the Czech Republic.
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Fig. 1 Shopping basket 2018

SHOPPING BASKET 2018
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Usage of Business Intelligence Solutions within the
Mergers and Acquisitions process
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Abstract: The more markets are developed, the more difficult it becomes to open up intrinsic
business growth. Mergers and acquisitions are on the agenda. While this used to be a topic for large
corporations in the past, this form of transaction is now becoming increasingly important for small
and medium-sized companies as well. It is important to obtain a quick, yet holistic and well-founded
overview of a company in today's fast-paced world. Due to a lack of time and ressources it is
important to use intelligent solutions to support the process.

Keywords: Business Intelligence; Data Warehouse; Data Analytics; Scorecard Model; Mergers and
Acquisitions

1 Introduction

The approaches for company growth are diverse. Organic growth through the gain or
recovery of market share are possibilities as well as the development of new markets and the
acquisition of competitors or complementary companies [1]. Depending on time, market and
company, the right approach needs to be chosen. While in the past Mergers and Acquisitions
(M&A) were more likely executed by multinational companies, the number of transactions of
mid-size companies is nowadays growing steadily [2]. In addition to the above-mentioned
background, there are still two specific approaches for smaller companies for a vertical or a
horizontal expansion. On the one hand, the negotiating power with regard to customers and
suppliers increases as a result of the increase in volumes. On the other hand, small and mid-size
companies all around the globe facing the challenge of not having a successor of the company

[4].

M&A are based on a thorough examination [5]. In big companies, whole de-partments are
entrusted with the so-called Due Diligence (DD) in the context of company acquisitions. As a
basis of the DD, the company to be examined is split into different subdivisions. Each one is
examined with separate checklists to ensure that the essential points at each level have been
subjected, analyzed and audited. However, the capacity of the company's internal assessment
of the findings and the drawing of the correct conclu-sion are often limited due to a lack of time
and experience. Therefore small- and mid-size companies often involve external partners to
cover the missing experience and capacity [2].

Despite the fact that DDs have been outsourced and external experts such as con-sultants
have been involved, companies are not seldom in a state of economic problems after the
takeover. Sometimes the whole transaction is being completely cancelled. The success of an
M&A activity is strongly depending on the analysis of the target company during the DD
process. The success rate of M&As could be increased by integrating the DD into the strategic
controlling approach of the company and evaluating the target company in the same way
company controls its organization by using Business Intelligence (BI) solutions.
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2 Controlling

Behind company-wide, active controlling and active corporate management, there is much
more than a cost control system. An integral part of company-wide integrated controlling is the
commercial, technical, sales, market and environment-based controlling. Nowadays,
controlling by means of detailed and constantly reviewed planning and simulations prevents
wrong decisions and efficiency losses of all kinds. Companies gain access to transparent
structures and procedures, in which improvement and cost-saving potentials as well as growth
potentials can be identified. It is the crucial foundation for current and market-oriented
corporate governance. In general, it helps to permanently improve results, to plan the success
of individual departments in detail and to detect and eliminate weak points. Controlling and the
associated BI systems are a key factor in business success, regardless of size and global
positioning. KAPLAN AND NORTON understood the shortage and inefficiency of the
classical Performance Measurement System (PMS) and created a model that had a more holistic
view which eliminated the problems of classical PMS. With the invention of the Balanced
Scorecard (BSC), organizations focused on short and long-term goals, monetary and non-
monetary indica-tors and perspectives of external and internal performances [6]; [7].

The ultimate goal of the BSC was to translate strategy and vision of an organiza-tion into
measurable objectives. Those objectives can be subdivided into four different perspectives:
Financial, customer, internal-business-process and learning and growth [8]. The expectations
of the shareholders define the financial perspective. The customer perspective identifies how
the organization wants to be seen by its customers. The internal-business-process perspective
explains the business processes the organization adapted to satisfy the expectations of
shareholders and customers. The learning and growth perspective shows the improvements and
changes the organization needs to implement in order to translate vision into strategy. KAPLAN
AND NORTON encouraged managers to monitor Key Performance Indicators (KPIs) of the
four respective categories that picture a balanced view between short and long-term goals,
monetary and non-monetary indicators, and a perspec-tive of external and internal performance
[6]. But all KPIs should be linked with financial goals because if the employees are not satisfied
with the new formed organization, their performance will not increase over time and hence the
in-ternal processes will not become leaner [20]. Therefore, customer requirements cannot be
pro-cessed in an appropriate time which can lead to unsatisfied customers. As a consequence,
sales will drop, and this will impact the financial KPIs.

3 Due Diligence

There is not one overall valid definition of DD in the existing literature. It can be described
as a detailed examination of a company and its financial records, executed before becoming
involved in a business arrangement, such as buying or selling its shares [3]. It is the
investigation with a reasonable standard of care [2]; [9]. Further specified is the careful analysis
and valuation of an object in a business transaction [10]. Concept and wording were created
and established in the United Stated of America as part of the security laws and is nowadays
used all around the globe [11].

It does not primarily refer to the components and circumstance of the test but to the quality
of the tested components [12]. Initially, the main components were financial, tax, legal,
commercial, organizational and technical DD. Due to developing markets and the differences
between industries the number and the content of DD can be different [23]. The reasons for a
DD are diverse and range from the departure of a shareholder, on to the transformation of the

101



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

company form. Other reasons can be the follow up with a turnaround of an enterprise after its
recovery and the final sale of the company [19]. The basic structure is further subdivided and
adjusted depending on the reasons and the resulting focus of the audit. Depending on the scope
of the test, a distinction is made between full and partial DD. When buying a company, a fully
comprehensive audit is performed, which also has a high level of detail [14]. The main
requirement is to recognize the opportunities and risks of a company purchase in advance and
thereby to prepare the fundamental decision regarding a company purchase [2].

It is the goal to conduct a complete and consistent assessment of the target company.
Therefore all all transactions that are responsible for the success of a company with a 360-
degree view of the company need to be analyzed [24].

4 Business Intelligence

The term BI stands for an integrated, enterprise-specific, IT-based overall approach to
business decision support [ 16]. The goal is to create in-house data sets, analyzes and evaluations
supplemented by external data. These must then be made available to decision-makers in the
company, according to the rights and roles within the company. It is important to clarify that
BI systems cannot replace a cost-effective accounting within a company. However, they
represent a supporting factor. This is especially the case when the controlling systems cannot
provide the available data in the desired form and when there is a need for data analysis to
obtain information.

Moreover, in times of internationalization and globalization a well-functioning BI solution
is an essential resource in this context for creating a strategic competitive advantage [16]. To
enable successful, strategic action, it is mandatory that those responsible have an in-depth
understanding of the company's performance. The link to the corporate strategy is fundamental.
The best BI solution is useless, if it does not result in improved business decisions that support
the business strategy. Successful BI solutions should, therefore, include measurable business
goals, KPIs and actions based on business results. Implementation of a BI system offers the
company the opportunity to question the strategic goals and uncover inefficiencies in the
organization's decision-making process. A very important factor of success of such a system is
the acceptance by potential users. Accordingly, from the beginning, it must be considered which
employees should have access to the system and which goals should be linked to the use of the
system [30].

The BI approach consists of three main components. These components are referred to as
Data sources, Data Warehouse, and its analysis tools. For a holistic view of the BI approach in
a broader sense, the work below deals with the components used directly or indirectly for the
decision support in more detail. The delineation of the individual BI subareas makes sense,
since some concepts are used synonymously in practice, they are all components of BI, but
based on completely different concepts. Overall, the BI approach can be seen as a value chain
in which information is extracted from data at different stages, which information is captured
by the users in the form of knowledge and ultimately leads to an action that improves the
situation. The goal is more efficient management of resources which can generate a big
advantage in the M&A process in terms of saving resources [21].

4.1 Data sources

The first step is to identify the information needs of users and decision makers. It is thus
necessary to clarify which data are required to obtain the relevant information. It needs to be
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evaluated if the data can be found internally or if additional sources of procurement need to be
found for data that are not yet available [22]. The problem with obtaining data is a lack of
consistency, a lack of up-to-dateness, a missing time reference, version problems and missing
semantics. All this leads to performance losses and cost increases [21]. If possible, this step
should be automated as much as possible; qualified employees should be more concerned about
analysis than about preparation of the data and the data collection [31]. After determining the
internal and external data requirement, automatism must first be created in the data acquisition
and data transmission necessary for the operation of the system [16].

4.2 Data Warehouse (DWH)

Information is the fourth factor of production and also a decisive competitive factor in a
company. The DWH meets the challenge of this task. It serves to create an information offer
and forms the basis for the management of the production factor [21]. The goal is to develop a
comprehensive database with the DWH to enable the analysis of complicated issues [17]. The
idea for this is originally from the year 1990 and was conceived by INMON [26]. The term is
used to describe a database isolated from operational data processing systems, which serves as
a company-wide, consistent database of current and historical data as a management support
system [23]. The difference between operational systems and the DWH is the following: in
operational systems, the current data are stored. This can be changed by updates at any time. A
DWH, on the other hand, contains a whole history of data [23].

Setting up DWHs improves the internal and external reporting of a company significantly in
terms of consistency and availability of data as well as flexibility of the department in the
information retrieval. High standardization in development based on a DWH specific process
model also reduces both development time and costs, as well as subsequent maintenance costs
[29]. The DWH contains the finest data granularity. All derivations, aggregations, and domain
related relationships are referred to as data marts. The advantage is that the DWH creates a
common information base. Data marts can individually access DWH data and external data. All
data are collected centrally in the DWH. From this consistent database, called hub, function-
related data marts are created. The issue of the heterogeneous data foundations described above
influences not only the technical standardization but also the technical structure of the DWH
[30].

4.3 Analysis tools

Nowadays, business is done in a confusing world of data. Data overflow and a lack of
information are not contradictory. Internal data originate from the operative business; external
data can be procured by third parties. The challenge is to prepare the relevant data out of large
data volumes in such a way that they can be further processed by using suitable tools. The first
big hurdle is taken with construction of the architecture and regular updating of the database.
However, the data alone are not an added value [21]. Therefore, the extensive data stored in the
DWHs and Data Marts must be analyzed. This only makes sense if they are brought into a
context, resulting in valuable information. The problem is thus to process the large amounts of
data with suitable tools to obtain relevant information [31]. For this, it is necessary to know if
and if so, which relationships exist between the data and how they can be evaluated. Within BI,
there are numerous approaches to analyzing the data. In the following text, three possible tools
are presented: data mining, online analytical processing (OLAP) and reporting, which
essentially provide the basis for all systems used in practice. Their use is essential to implement
customer orientation [36]. In all kinds of businesses, Microsoft Excel is a popular tool for
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processing information. Although it can not generally be defined as a BI instrument, it does
represent a data source and a proven assisting tool [30].

a) Data Mining

The data mining process helps to identify and uncover new, previously unknown
relationships and hidden patterns in large volumes of data before any concrete need for
information or analysis exists [31]. The basic techniques of data mining are multivariate
statistical methods, such as regression, factor and cluster analysis or induction, neural networks
and data visualization. In this way, algorithms and associations are found which help to discover
classifications and to make corresponding groupings. With the help of the association rule,
correlations between different KPIs can be demonstrated. It is important to understand the link
between the different levels of the company and how one perspective influences the other [36].

b) Online Analytical Processing (OLAP)

Another tool for analytical data evaluation is the OLAP concept. This is a hypothesis-based
analysis method. Either the multidimensional structures revealed by data mining or manually
generated queries are checked. The established hypothesis is then confirmed or rejected by the
analysis result [30]. It is important to present the knowledge gained in the system in such a way
that the provider can simply process it further. Thus, the alignment of the data to the needs of
the management takes place. Specific views on multi-dimensional but hierarchically condensed
data are typical. The analysis allows the user to break down the data into layers and cubes to
get an overview of the data from different perspectives. OLAP supports the ability to perform
ad hoc queries in addition to predefined queries as faster responses are delivered through shorter
re-times. OLAP is particularly suitable for analysis of data in time dependencies and for
filtering out deviations and outliers [29]. Furthermore, it is possible to change the level of detail
within a perspective and change to another record on one perspective [37].

c) Reporting structure

The fast pace and complexity of the markets has an impact on the planning and controlling
processes. They are increasingly in need of optimized reports that allow rapid adjustment.
Furthermore, there is an increased need for well-founded information on the income and risk
situations of institutions as the basis for decisions. In the past, this led to even more diverse,
partially redundant and not user-friendly reports, which were very complex and, therefore,
difficult to understand. The areas in which reports are generated can be divided into internal
and external. Internal reporting includes the view on profitability, sales performance, risk,
organization and processes. The external reporting system can be subdivided into supervisory
law and accounting [37]. Reporting should increase the quality of information for users.
Therefore, the reports must be easily accessible and must contain information for the purpose
of the user [38]. It is very important to pay attention to the level of detail [29]. The individual
reports must be linked together in the sense of a logical and technical top-down link in order to
identify causes for changes [38]. The difficulty can be seen in the abundance of past-related
data and the future-oriented strategy of deducing targeted actions. Furthermore, organizations,
must be future oriented, this is why the importance of qualitative factors increases.

5 Mergers and Acquisitions setup

How could the theoretical concept of controlling, DD and BI end up in an overall setup
combining all three aspects? It is the objective to increase the success rate of M&As by
integrating the DD into the strategic controlling approach of the company. Furthermore, it is
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the target to evaluate the target company in the same way as the company controls its
organization by using BI solutions. The idea is to combine the different theories in a so-called
DD Scorecard.

5.1 Due Diligence Scorecard

The DD Scorecard allows a potential acquirer of a company during a DD process to get a
fast overview of the actual situation of the company.

For all the dependencies, the KPIs need to be defined to make the dependencies measurable.
First of all, it is important to define goals. Goals which are measurable via KPIs and goals which
can be compared via benchmarks. Those goals need to be defined for each marketing program,
which has the goal to create customer engagement. An im-portant part of the marketing
planning process is identifying up-front what decisions need to be made to drive company
profits, and then building the measurements to capture in-formation that facilitates these
decisions [25]. Things should not be measured because they are measurable, but because they
will guide the company towards the deci-sions which need to be made to improve the
company’s profitability. It is important to set up control groups to evaluate the spending levels
across markets to measure relative im-pact and to have an internal benchmark. This kind of
variance within the marketing program is important to improve marketing programs as well as
marketing precision and mix [18].

Benchmarks given by the market or the company need to be considered. The benchmarks
differ depending on the company and the area the company is acting in. The experience and
existing knowledge, as well as the resulting comparability of companies, are greater in the case
of competing companies than the comparison of complementary companies up or down the
value chain. A dashboard for the marketing program, there-fore, relates to companies which are
in direct competition with each other [27].

As mentioned before there is a lot of data around, the important thing is to define, which
ones are the relevant KPIs which help to measure the success of the company’s marketing
program. A small number of metrics is enough to lead, but the selection needs to show the key
financial metrics [25]. But not only the right selection is im-portant, also the presentation needs
to be considered. Speedometers for example show progress versus goals. Line charts show
trends. KPI alerts are effective to indicate your upward, downward or flat progress against KPIs
[18].

5.2 Back End

The DWH architecture is created according to the requirements of the implementing
company. It is based on the key figures or the data needed to calculate them. The structure is
important for future evaluations and relevant to the smooth migration of historical, current and
future data. When building the solution, it makes sense to integrate as many components as
possible into the back end from the technical side as changes in the structure are easier to
implement there than at the front end [31].

It does make sense to outsource the Back End to a DWH server, which is hosted by an
external provider. This leads to cost reduction through improved use of the hardware. Another
advantage usually is increase in performance as the server structure of professional providers
usually allows access to a variety of data sources. For the files of most different formats, there
are extensive possibilities of transformation. The metadata are centrally managed and used
throughout the company. This allows all users to access the same information without requiring
synchronization. There is a high reuse in the platform based on user permissions and data
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descriptions. The data must, therefore, be kept relational and multidimensional so that a parallel
read in different aggregations is possible. The centralization of the metadata thus influences all
areas of the concept. Subsequently, the historical data must be migrated into the new DWH
structure [30].

5.3 Dashboard as Front End

For optimal communication with the internal and external partners, such as consutants and
the target company visualization of the information must be done with web-based dashboards
[28]. This can maximize the benefits of a BI system and minimize or, at best, eliminate the
risks, including time and cost issues. Applications for laptops and smartphones also enhance
this service. In addition, DWH data are always up-to-date as changes and entries in the system
lead to an immediate update. These framework conditions are the basis for the realization of
targeted and cause-appropriate decisions. In a web-based BI system, all the BI functionalities
that are required are contained in the form of a total solution. This includes reporting,
dashboarding, analytics, self-service, process integration, and upstream data integration. The
service starts from a historical perspective and allows you to query historical events and results.
Besides that predictions for the future are possible as well. Furthermore, the visualization as
well as forecasts and developments for the future can be derived from the current business
process. Root cause analysis minimizes risk by greatly reducing the time it takes to find
irregularities and abnormalities. Each user has an individual dashboard, which in turn consists
of predefined elements according to his roles and rights. For the tools, it is important to have a
common, consistent operating philosophy that makes the job easier for the user. This creates a
high level of acceptance [29].

The template shown below is an example of a dashboard, including some examples of the
defined KPIs and evaluation according to their benchmark, is displayed. While in the lower
part, the evaluation of soft KPIs is shown, the upper part shows the financial level and a
selection of its key figures. The indicators are shown in different ways, which allows the
evaluating employee to get a fast overview and to do further research on the ones in a critical
stage.
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Fig. 1 Strucutre of the Dashboard

The data provided will be of benefit to the company only if they are also utilized by the use
of tools [37]. In addition to the predefined key figures per level, it is possible to make individual
adjustments. The output is in the context of result tables and graphics. They tell you what value
each of these metrics currently has, how far away they are from the next critical value, and what
size would be the optimal value. They illustrate the current situation and the expectaiton for the
future. The top strategic targets are presented graphically. The number of parameters should be
limited to about five. The user can access the underlying detailed information via a drill-down
function from the highest hierarchical level of the various control and business areas. For
example, if misconduct of a key figure becomes clear when opening the entry page, the decision
maker can go directly to the next lower level by selecting the key figure and receive more
detailed information there [38]. Presenting the most important data not only in the tabular form
but also graphically provides the opportunity to give a quick overview of the degree of
achievement of the tasks to be fulfilled. This results in a high degree of acceptance among the
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respective process owners as they are supported in their task fulfillment and direct activities
can even be initiated from a predefined set of measures [10].

6 Conclusions

Companies are limited in knowledge and capacity within the DD process. By establishing a
standardized procedure companies can first create the knowhow of the DD process in house,
which makes them being more independent from external consultants. This will already
decrease the costs for coordination expenses within the company and the fees to be paid directly
to the external consultants. Furthermore, it will be a concept, which can be multiplied and used
for different DDs up to come in the future. Considering the scale effect the one time set up cost
will pay off with a number DDs as well.

As the approach of the DD is new and generates a new and faster way of the DD this will
not only save the time of the potential acquirer but as well of the potential seller. It makes the
DD leaner and more efficient. The collaboration will be easier and this will increase the
satisfaction of both parties involved. In every market, the players know each other. M&A are
taking place in every one of them not depending on the business area. They are delicate as the
involved parties do have different interests. A structured and transparent procedure helps to
understand the parties, to understand each other better. At the end, the atmosphere during the
DD process will be better, it won’t even be important, if the merger is finally going to happen,
as the parameters are clear and understandable for everyone. This will help to increase the
respect and the reputation of the potential acquirer. As the rest of the market players will receive
this information as well this can be a competitive advantage for future sales, when companies
are searching for interested acquirers. The market will take note of the innovative approach
which might even cause an interest of other companies in adapting to the model, which could
even cause a new business model for the future.

The prodcut lifetime in IT is relatively low compared to other technologies. What still
represents the state of the art today may not be up-to-date tomorrow. In addition, not everything
that is technically feasible also makes economic sense. But there is no doubt that the BI
approach offers companies a great opportunity to use their resources and potential more
effectively and to increase their efficiency. However, individual distinguishing features are in
the service from the customer's point of view. It is, therefore, advisable to carry out such a
project with a partner who, in addition to the business administration knowledge, has the
necessary IT know-how. It is important to understand that support can make a difference to
successful implementation of such a project. Industries in which industrialization has already
progressed have been aware of this fact for some time. The focus is, therefore, increasingly on
product development, customer satisfaction and improved quality in the processes.
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Abstract: Social collaboration is a concept, which is modern and its importance starts to become
more intensive by using new technologies in companies. Social collaboration brings many
advantages in communication and knowledge sharing within the company. The contribution clarifies
the importance of social collaboration with a focus on knowledge management and offers an
overview of IT tools supporting it. The aim of the contribution is to investigate social collaborative
IT tools and coming out from the survey in (Girchova, 2018) to bring new opportunities in education
at higher schools and universities by using these tools.
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1 Introduction

The business environment is rapidly changing in the last ten years. The automatization
and the using of artificial intelligence changes not only the business processes and technical
environment, but also the nature of work. Hansson in (Hansson, 2017) writes “Over the past
20 years companies have automated and outsourced much of their structured or process-
oriented work. What work is left is unstructured, complex, and highly collaborative”. These
features are typical for most international and distributed companies over the world. The
production is oriented on the distributed processes and the companies hire the people for
projects. The product as a result of the project-oriented process is the result of human know-
how. Therefore, good project management has a great impact on the success of a whole
company. The unstructured work is creative work hidden often in the tacit knowledge of
employees. It is the dynamic complex process, which is technology-centred dealing more with
digitalization and emphasis on collaboration. The usage of mobile devices, plenty of software
application and the ubiquitous Internet is a cornerstone for open and fast communication and
work over the world.

The great impact on the changing working environment has also brought about by the newest
generation of employees. The generation of “Millennials” (born 1977-1997) has the strongest
influence on the changing nature of work right now. They are more oriented on using
technologies, expect the flexible workplace and ,,instant access to information, immediate
feedback from superiors, the ability to express their opinions honestly and openly with those
with whom they work, and opportunities to engage in personal development and career
advancement whilst working* (Hansson, 2017). The business environment has to admit the new
philosophy of work, which is based more on open collaboration. The Millenials do not accept
the strong hierarchical management and prefer to communicate about their knowledge, skills,
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ideas, job requirements and expectations. All these expectations are projected in the term
,,social collaboration®.

2 Social Collaboration

There are two very similar terms, which can describe the work in the company. They have
the same “word” in some leanguages (e.g. in the Slovak language). These two terms are
Cooperation and Collaboration. Although it seems to be the same, Downes in (Downes, 2010)
described the difference between these two terms given by the role of the individual in the group
collaborating people: ,,Collaboration belongs to groups, while cooperation is typical of a
network. The significant difference is that, in the former, the individual is subsumed under the
whole, and becomes a part of the whole, which is created by conjoining a collection of largely
identical members, while in the latter, the individual retains his or her individuality, while the
whole is an emergent property of the collection of individuals.*

Other authors as (Hansson, 2017) stated that ,,Collaboration® can be defined as a
»[c]ooperative arrangement in which two or more parties...work jointly towards [the
achievement of] a common goal*. (Hansson, 2017)

Or, collaboration means: “...working together with co-workers or external stakeholders on
documents, project plans, reports, or other types of content in order to create a revised or final
version of that content or enable project execution. (Alfresco, 2015)

The deeper insight into the topic of social collaboration is given by Downes, who uses four
dimensions of it: Autonomy, Diversity, Openness and Interactivity. The social collaboration is
very popular in the groups of young people.

Autonomy means “the actions of the individual are determined with reference to the needs
and interests of the group and are typically directed by a leader or some sort of group decision-
making process. Groups often have a 'common vision' to which each member is expected to
subscribe.” (Downes, 2010) It is the opposite of the cooperation where each participant follows
own profit by using the cooperation with other parties.

Diversity. The group of people who practice collaboration use the “same language” to follow
the same unique aim. There are no more aims, so there is no diversity of aims and objectives.
Although the participants have different roles, they follow one common aim ( e.g. to make a
product; to offer a service to customer etc.) On the other hand, there is no joining member by
cooperation. The participant uses his/her own language, tools following own preferences in the
cooperation.

Openness. The social collaborative group has an exact “border”. It means there is clear who
is a member of the group and who is not. By cooperation, the members can join cooperation
and go away from cooperation if they want.

Interactivity. In the case of a collaboration, information typically diffuses from the centre to
the periphery. It comes from the role of “informal leader” (or leaders) in the group and the core
of strong members in the group. Dynamic of the collaborative group comes from the ideas of
“centre” to other participants in the group. In the cooperative group is the equality between the
members.

Many modern companies prefer doing projects and project management. Project thinking
plays a crucial role by their producing, acting or hiring the employees. The dimensions of social
collaboration support this way of management and create a collaborative work environment.
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Also, it brings a few advantages as “Streamlined operations; Reduced costs; Enhanced
cohesiveness amongst teams; More engaged employees; Greater employee retention rates;
Better customer experiences; Increased referrals; and A significantly better bottom line”
(Hansson, 2017).

3 IT tools for social Collaboration

Today companies and enterprises are usually international and distributed over many
countries in the world. Departments are in various countries and sometimes the department is
located in several countries. There is no possibility to have personal operative meetings for
discussing the problems. So the natural way how to manage the production and acting the issues
is to use IT for cooperation a social collaboration.

All the IT tools supporting collaboration and cooperation are called Groupware. The term
groupware covers with a large scale of possibilities on how to use and combine many IT
technologies. According to Pinola (Pinola, 2019) ,,...groupware references several types of
computer-supported collaborative working environments®....,,collaboration software operates
as a portal from which users create and update version-controlled documents, manage online
content, share assets like calendars and inboxes, and confer through chat and messaging
features®...“The term groupware covers both very broad and very specific software
implementations.“ (Pinola, 2019). Here are some classification aspects of social collaborative
IT tools. We can classify them by the type of collaboration, by the way of collaboration, by the
functions which they are able to offer the user, by the way of deployment (Girchova, 2019).

By the type of collaboration (in terms of response speed and content): Synchronous, where
users are working or doing tasks together at the same time (known as “realtime” collaboration
software) or asynchronous where the users work at different times.

By the way of collaboration: conference tools, communication tools and coordination tools.

By the functions they provide and their intended use: business communication tools, content
and document management tools, including knowledge and information sharing, time and
human resources management tools, and project management tools. Often there is no exact line
between the types and one IT tool can provide more functions.

By the way of deployment: The software can be installed on its own corporate servers, or the
company can use the servers of one of the web hosting providers, or use the cloud services and
leave the management of the tool to its provider. Each solution has its advantages and
disadvantages and not every company suits all solutions.

The companies gain many advantages by using the social collaboration software and IT
tools. Some of them are mentioned in (Patterson, 2019). Although there is no methodology on
how to measure the effectiveness of IT tools for social collaboration, Patterson wrote, that some
results in companies proved the effectiveness of them.

a) “Social learning approaches have a 75:1 ROI ratio compared to formal web-based
training.

b) Course completion increased to 85% on HBX, a Harvard Business School online
education initiative when it introduced social learning.

¢) Productivity gains enabled through using a social learning platform can be as high as
35% by being able to connect with others using social tech.
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d) 82% of businesses that use social learning tools want to increase their use in the
future.” (Patterson, 2019).

However, the usage of social collaboration IT tools bring advantages to companies, but to
achieve mentioned effectiveness is necessary to know all features of the tools. The survey in
(Girchova, 2019) showed several contradictions. The survey was carried out the IT company,
where we supposed (Girchova and Rakovska) that the employees have some information about
social collaboration IT tools and they were inclined to use them. More than half respondents
answered first and second questions “No” (The first question: “Do you know or have you got
in touch with a term “Enterprise social collaboration”?”’; second one: “Do you know or have
got in touch with a term “Enterprise social collaboration tools”?). Further questions were deeper
in the topic of social collaboration IT tools and the survey offered the questions whether the
respondents use specific groups of IT tools (synchronous, asynchronous, communication,
conference, project management tool etc.); whether the respondents use a specific tool (instant
messaging, video calling, document publishing, blogging, project managing, news,
conferencing, time and task tracking). The respondents were more informed about specific IT
tools. Most of them use these tools regularly. Here we can see the first contradiction - the
employees know the IT tools, but they do not know that specific IT tools belong to groupware
or to social collaboration IT tools. Then we asked about using the software: ASANA, Azendoo,
Salesforce, Chatter, Confluence, Jira, Jive, Ryver, Salesforce, Community Cloud, Google docs,
Samepage, Slack, Skype, Social table, Webex, Workplace by Facebook and Zimbra. The
respondents mostly use Confluence, Jira, Google docs, Slack, Skype, Webex. None of the
software is universal so none has all the functionalities and features. So it is natural, that users
prefer to combine the software tools of social collaboration. Second contradiction was, that
although the software as Google for works, IBM Connection and Office 365 are the leading
Vendors in the group of social collaboration suites (Technology Advice, 2019), the respondents
prefer open source software (Google docs, Slack etc.) This specific users™ approach comes from
the character of the company (IT company).

The result from the survey shows that people often do not understand social collaboration
terminology, but they use intuitively the tools, which are useful for them and the usage of it has
an intuitive interface. Ranking lists of social collaboration software offer a various combination
of three best software tools, depending on the importance of the chosen software features. Here
are some examples of the best and popular social collaboration tools for the year 2019 and 2020:

e) Techradar (FEARN, McCASKILL, TURNER, 2019) mentions (2020): Office 365,
Slack, Asana, Podio, Ryver etc.

f) Finance-online (Financeonline, 2019) mentions the most popular software (2019):
Monday.com, Wrike, Zoho Projects, Asana, Jive etc.

g) PC (DUFFY, 2019) mentions (2019): Zoho Projects, Asana, Liquid Planner, Podio,
Slack etc.

As we see, the variability for comparing the social collaboration IT tools and software is
wide and is based on the type of company (IT company, sales company, production company
etc.) It is not easy for managers to choose an appropriate tool in the company. So it is necessary
to start teaching the students more about social collaboration and IT tools for supporting it. It
is important for managers to know the terminology and functionality of each IT tool and how
to combine them. Another important thing is, to teach the students how to use all these software
and IT tools in an effective way.
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4 Collaboration Software IT tools at schools and universities

As it was mentioned before, it is good to prepare young people how to use social
collaboration software in an effective way. Though they use much software for communication,
sharing documents, pictures, voices, music etc., they do it an intuitive way. Some of the basic
schools, secondary schools and the universities prefer to use Learning Management System
(LMS) and the leader of LMS's in central Europe is LMS Moodle (open source with good
documentation, case-studies and also official support (PragoData Consulting, 2019)). LMS
systems is very good for teachers (for managing and evaluation assignments, various tests,
tasks, discussions etc.), but it seems that is too robust for students.

Project thinking starts to be very popular in the last years in education. Many times it is
confused with essays or seminar papers and the term "project” is popular. We can teach project
thinking also to small children and lead them to real collaboration and cooperation. IT tools can
be very useful for teachers and are also supportive of teaching handicapped children. Especially
children with an autistic spectrum of disorders who prefer media and IT tools communication.

The market offers plenty of software tools helpful in education for social collaboration skills
development. Website Common Sense Education (CommonSenseEducation, 2019) introduces
groups of student-collaboration tools from small children to secondary school. The authors
wrote: ,,These tools mix productivity and creativity, getting students to share and collaborate
on projects, give and take feedback, annotate, brainstorm, make media, or just hang out. No
matter the use, there's tech here that'll show students how collaboration leads to better
knowledge building as well as the development of social and emotional skills like teamwork.*
(CommonSenseEducation, 2019). Some tools are for small children (e.g. Drawp Unlimited,
Makers Empire, Minecraft —Stellar collaboration tools) and advanced tools are for students at
secondary school to university (e.g. Piazza — Advanced Q&A tool compels collaboration,
higher-order thinking; Google drive, Microsoft Teams etc.).

The social collaboration is natural for students as a way of learning, sharing information and
knowledge. They often prefer face-to-face collaboration before exams in the groups with a
leader (or a person who divided roles and coordinates work or explains topics). They know
social collaboration software as web-based tools that encourage the sharing of ideas, division
of effort, and group-wide accountability.

As we mentioned before, the social collaboration tools are important also for developing
emotional skills and teamwork. It is a very important feature because often the university
students are not able to work together within the teams, which are created by the teacher. They
are not able to accept other students. The wise students refuse to cooperate with other students,
so here we can see ,,strong* groups and ,,weak* groups without a leader. The group without a
leader with low creativity and low intelligence of work is not able to work effectively over
projects and after the presentation of project they are depressed, frustrated and they want to stop
working in the teams. Real work and real companies environment are not created only from
ofriendly groups®, so it is necessary to train the children and students to
collaborate with all types of people and the social collaboration software allow it very
effectively. The main role of the teacher is not only teaching students how to use the software
from a technical point of view but show them how to introduce and set the rules of collaboration,
which are fair and comfort for all users of this software.

The university students should be able to use all features and functionalities of social
collaboration tools (which are in Fig. 1) from a technical point of view (especially IT students
or students with technical thinking). But many of them use only asynchronous communication,
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the function of a social network, communication and conference tool, instant messaging, voice
and video calls, presentation features with screen sharing and publishing the documents and
articles. Only a few students are able to use advanced tools for project managing, time
managing, track tasks, linking the data, reporting data or use the tools supporting the customers.

of Social collaboration software

Functions and features

Communication tool [Conference tool |Coordinate tool |Instant messaging|Voice andvideo calls
Asynchronous
communication (ability
to add comments, Publication of Integration with |Integration with
create questionnaires, ([documents and data storage and |communication |Integration with third |Customer
send emails) articles backup services |[services party services - others|support
Presentation
Function of social features with Project Supported
network screen sharing manage ment Shared calendar |[Tracking task languages
Reporting,
graphical Deployment on
representation of |Mobile device Deploymentin servers at the
Time tracking data support the cloud customer

Fig. 1 Some of the features and functionalities of social collaboration software

The main role of using the mentioned tools is to prepare the students for a real work
environment in the companies, where often employees need not only technical skills but
also ability to use the tools in an effective way. The practice in the 21st century is oriented
more on project and teamworking and it needs soft skills as better communication skills
(clarity, confidence, respect, empathy, constructive feedback, friendliness etc.),
teamworking skills (conflict management, listening, delegation, idea exchange,
negotiating etc.), adaptability, problem-solving etc. This is the reason why it is necessary
to spend more time preparing students on how to use social collaboration by using the
groupware. The usage of professional IT tools for social collaboration in education brings
the following benefits and supports:

a)
b)
c)
d)
e)
V)
8)

h)
i)
J)
k)

Creating the working environment (e.g. cloud solution)
Virtual learning teams

Problem- oriented projects

Case-based learning (working on the case)

Project management and project-oriented education
Creativity

Collective thinking (brainstorming or using other techniques of knowledge
acquisition)

Goal oriented thinking
Responsibility for individual parts of the project
Self-assessment

Collective evaluation of project
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5 Conclusions

The Forbes (Forbes, 2018) introduces other advantages coming from using of social
collaboration tools in companies: faster communication, comfortable collaboration, increasing
team morale, allowing remote control, getting off of email, decentralization and flattening,
coaching using real examples or conversation, more instant access, removing geographical
barriers and harvest best practices. The respondents from the above survey agree with these
advantages in the practice. Though they agree, the survey shows, that most of them use only
the limited functionality of the social collaborative IT tools. They focus on the same
functionalities mentioned in section 4 (the same functionalities as the students use). Here is the
room to train the students in soft skills by using the professional open-source software of social
collaboration. The soft skills are very important for teamworking and bring more creativity a
satisfaction in organizational culture within companies.

50

Asana
45%

Basecamp

|
G Suite
Slack
40
I ‘ B Trello
i
35%

BROUGHT TO YOU BY v Capterra

»

[N

Fig. 2 The top-rated collaboration apps for education professionals (Capterra, 2018)

It is the highest time to follow the new trends in the social collaboration software Fig. 2 and
orientate some important study topics (e.g. Project Management, Software engineering,
Knowledge Management) towards a new way of teaching by using some of the software tools
of social collaboration.
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Abstract: The rapidly growing literature on Industry 4.0 is devoted mainly to technological and IT
aspects of the Fourth Industrial Revolution. Human factor‘s role has been underestimated to some
degree. The basic objective of the paper is to outline the role of the human factor in the coming era,
changes in the required labor skills, motivation, desirable organization culture and management
system. The key role of the education system to prepare a workforce for the industry 4.0 is generally
accepted, and new requirements and methods of education are going to be formulated. Life-long,
continuous education and training is regarded as an imperative to prepare the workforce for Industry
4. However, this training is to be performed also by companies (employers), reskilling and
retraining their existing workforce to meet the new requirements and integrating higher institutions*
graduates into the exsting workforce communities. In these communities, the cooperation and
knowledge sharing between different age groups is inevitable. What is almost ignored in the
literature is the fact that the human factor means not only workers (the knowledge worker of a new
type is to be formed) but also human beings as end customers. Knowledge is important also for
them to enable them to practically use new sophisticated products and services. Insufficient IT and
new technology knowledge is typical of the older generation, and even developed countries have to
take measures to eliminate the intergenerational digital divide.

Keywords: Industry 4.0, human factor in industry 4.0, changes in labor skills, final customers in
Industry 4.0., intergenerational aspects of digitalization.

1 Introduction

The Fourth Industrial Revolution (Industry 4.0) represents a fundamental change in the way
we live, work and relate to one another. It is a new chapter in human development, enabled by
extraordinary technology advances commensurate with those of the first, second and third
industrial revolutions. These advances are merging the physical, digital and human worlds in
ways that create both huge potential benefits and promises as well as potential peril and risks.
The speed, breadth and depth of this revolution is forcing us to rethink how countries develop
and increase their competitiveness, how organisations work and create value and even what it
means to be human (World Economic Forum, 2019).

The bulk of literature on Industry 4.0 is devoted to technology and IT aspects of this
revolution - basically from the point of view of the manufacturing industry. This is logical
because the up-to-date technology is the material background of this revolution. The list of
advanced technologies contributing to creating the Industry 4.0 is long, but probably the most
important is the convergence of artificial intelligence, cloud computing, internet connectivity
between people and physical objects, new interfaces between humans and machines and the
capacity to collect, process and use massive data sets.

However, the Fourth Industrial Revolution is about more than just technology-driven
change; it will impact everyone, including leaders, policy-makers and people from all income
groups and nations. Human aspects of this transformation were first mentioned in connection
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with the potential losing of jobs due to robotics applications. Discussions about the relation
between robots and the human factor are still frequent in theory and policy, and practical
implementation of robots in different companies, industries and countries will make it possible
to test different hypotheses regarding the robotization’s impact on employment.

Later on, other aspects of the role of the human factor in Industry 4.0 have come to the fore.
Practical experience shows that human skills and motivation are the crucial factor for the
efficiency of smart factories and all organizations in the digital era. The new business model
requires rethinking of the whole HR functions, management style, organization culture, etc.

The present paper tries to outline the new role of the human factor more broadly. The second
part deals with changes in labor skills and combination of skills in different professions, and
shows that human labor is still important even in highly robotized enterprises. Life-long
training and education are underlined as a prerequisite to forming and adjusting the workforce
to the new and continuosly changing environment. The third part is devoted to some “more
soft” aspects of the workforce development strategy — the new functions of HR policy, impact
of the industry 4.0 on management style, organization culture and leadership role. In the fourth
part, some intergenerational aspects of all the mentioned processes are outlined and in the 5%
part, the necessity to improve IT literacy of older population is pointed out.

2. Changes in labor skills, workforce structure and the imperative of life-long reskilling
and (re)training

Digitization, automation and advances in artificial intelligence disrupt the world of work.
Accoding to McKinsey Global Institute’s report (McKinsey, 2018), by 2030 approximately
375 million workers (roughly 14 percent of the global workforce) may need to change
occupational categories and be retrained to develop new skills to be able to work effectively
in the new era.

The demand for basic digital skills, as well as advanced technological skills such as
programming, will rise by 55 percent and by 2030 will represent 17 percent of hours worked,
up from 11 percent in 2016. The demand for social and emotional skills such as leadership and
managing others will rise by 24 percent, to 22 percent of hours worked. The demand for higher
cognitive skills will grow moderately overall but will rise sharply for some of these skills,
especially creativity.

Other skill categories will be less in demand. Basic cognitive skills, which include basic
data input and processing, will decline by 15 percent. The demand for physical and manual
skills, which include general equipment operation, will also drop, by 14 percent but will remain
the largest category of workforce skills in 2030 in many countries. The competition for high-
skill workers will increase while displacement will be concentrated mainly on low-skill
workers, continuing a trend that has exacerbated income inequality and reduced middle-wage
jobs. However, even some knowledge workers of today can be replaced (Sorko, S. R., Rabel
B., Richter H. M., 2016; Bonecamp & Sure, 2018; Caldarolla et al., 2018). Figure 1 illustrates
the changes in required work skills.

An increasing number of companies are aware of the required changes in labor skills and

are taking measures to retrain their workforce and build the workorce of the future. This is
the most important way to increase their competitiveness.
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Fig.1 Automation and Al

Automation and Al will change the skills needed in the workforce
Total is for United States and 14 Western European countries
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Source: McKinsey, 2018, p. 5

In general, it is expected that repetitive activities and routine jobs with a low value added,
which are easy to algoritmize, will be automated and more complex, and creative activities
will be performed by humans (PWC, 2018; Deloitte, 2018). Humans’ role will be to control
work of robots and possibly detect technical problems in the working of machines or their not
responding to changes in the environment.

As shown in the literature several years ago, robots do not have two abilities:
- Pattern recognition
- Complex communication (Levy-Murnane, 2004)

Performing these roles still belongs to the human factor. Although recent development of
artificial intelligence has questioned the inability of robots in the two mentioned skills, there
still prevails the view that there are tasks that have proven to be very difficult to automate, in
particular those involving flexibility, judgement and common sense. Even companies that
practically implement the smart factory model confess that human workers are necessary in
Industry 4.0. “Human workers are still more flexible than robots and they can adjust to
workflow changes much quicker” (Tesla, 2018). In inter-personal roles — leading and
motivating people — the human factor is indispensable.

The crucial role of education and training to prepare the worforce of the future is generally
accepted. Not only radically new skills and knowledge will be important, but also the demand
for different skills and their combination will change dynamically. “The future of work will
be arace between education and technology,”“ says Mauricio Maceri, the president of
Argentina at the 2018 G20 summit. The new role of education cannot be just reduced to
educating more engineers, creative designers or data analysts (Accenture, 2018). It is also
important to ask how roles will be redefined and in what ways tasks will be affected by
intelligent technologies.

The fourth industrial revolution will influence actually all workers (although with different
intensity and sometimes indirectly). The same technologies responsible for increasing
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complexity of work (which are, for the time being, mainly visible in manufacturing) make also
possible using of new methods of training. New technologies let employees self-guide their
way through new processes and enable collecting of data on trainee process in real time,
allowing for continuous improvement. Real-time data empower supervisors to
provide feedback flexibly, and the entire learning and training process becomes more efficient.
Artificial Intelligence (AI) enables the personalization of learning, improving relevance and
heightening the impact for each individual.

For companies, the first step to solve the skills mismatch (or skills crisis) can be training
in the form of experiential learning (learning by doing). Learners are active participants, not
passive recipients of knowledge (Accenture, 2018). This method should be the basic form of
retraining of the existing workforce within life-long education schemes but also of training of
new employees. The very skills that are growing in demand according to several analyses
(complex reasoning, critical thinking, creativity and socioemotional intelligence) are the ones
best acquired through experiential learning techniques (Accenture, 2018, p. 16).

A traditional form of learning that is ,,close to reality* is apprenticeship. The nature of
apprenticeship ensures that participants practice the full range of skills that a job demands. The
chance to build these skills and gain familiarity with the world of work while continuing studies
can be attractive. However, in some countries (in Slovakia as well) young people and their
families regard this form of education as less valuable than, e.g. universtity studies. However,
both forms of education need not be mutually exclusive. In educating future engineers,
a theoretical approach in the classroom should be enriched by real-life projects, such as the
,learning factory* or ,,teaching factory* paradigm (Stavropolusa et al., 2018).

Education and training (or retraining connected with a change of job) cannot be just a once-
for-all task. It is a continuous and life-long process. Its necessity must be — especially under
conditions of Industry 4.0 — deeply rooted in the human mind. Lifelong learning starts early.
School systems should be designed to ignite passion for lifelong learning. Children should be
encouraged to develop a growth mindset.

3. Human resource management for Industry 4.0

With the changing role of the human factor in Industry 4.0 and increasing requirements on
continuous innovation and learning, a new role of the HR management comes to the fore.
Companies should have a long-term vision and strategy of their development and a strategy of
HR development should be a part of it. Future jobs and skills required should be forecasted
(of course, forecasting them is not so easy). Due to the continuous automation of simple
manufacturing processes, the number of workspaces with a high level of complexity will
increase, which results in the need of high level of education of the staff. The challenge is to
qualify employees to shift their capacities to workspaces with more complex processes and
ensure the retention of jobs in changing working environments.

Developing the workforce to meet present and future market needs postulates the
identification of required competences. Competences are defined as “the set of skills, abilities,
knowledge, attitudes and motivations an individual needs to cope with job-related tasks and
challenges effectively” (Hecklau et al., 2016). For Industry 4.0, most authors mention four
main categories of competences:

a. technical, job related knowledge and skills;
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b. methodological skills (skills and abilities for general problem solving and decision
making);
c. social competences (ability to cooperate and communicate with others);
d. personal competences (individual values, motivation, attitudes).
Qualification is understood as the process of developing the required set of competences
through training and education (Hecklau et al., 2016, p. 2).

On the basis of global economic challenges, social challenges, technical challenges,
environmental and political challenges, companies should define their strategy, and required
competences for the workforce should be derived (estimated). The derived competences can
be structured (clustered) into the four mentioned categories of competences. Then the role of
the HR management is to prepare, hire or retrain the workforce according to the required
competences.

Forming the workforce structure corresponding to Industry 4.0 requirements cannot be just
mechanical calculation of necessary skill shifts and their administration. It is extremely
important to influence the workers‘ mindset and their willingness to learn and adjust, to form
an innovation and learning supporting culture in companies, to create and keep clear
communication channels (within the company and also with cooperating partners), etc.

In preparing the workforce for the new era, companies apply the ,,three R strategy*:
- retention
- retraining
- recruiting.

The method of contracts with skilled workers from outside (contracted freelance skilled
workers or consultants) can be added to these three basic methods. Retention of the existing
workforce can be applied in the form of redeployment of parts of the workforce by redefining
work tasks or redesigning processes. The interacion between the mentioned methods and
strategies is illustrated in Figure 2.

According to many authors, transition to Industry 4.0 requires a new business model and
changes in the management style (Roblek et al., 2016). Although we cannot find a complex
and generally accepted definition of this new business model, some features are often
mentioned: self-organization and decentralization, flattening of organizational hierarchies,
smart products, a new system of distribution and procurement, manufacturing processes closely
connected across corporate boundaries, digital sustainability, etc. Sometimes, six factors are
mentioned as benefits of the Industry 4.0 implementation: smart economy, smart mobility,
smart environment, smart people, smart living and smart governance. However, some
empirical research suggests that actual behavior of companies is far from this ideal (Deloitte,
2019; PWC, 2018).
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Fig.2 Workforce skills
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Digital technologies have influence not only on the area of information technology but also
on how businesses are managed and what kind of leadership styles are applied.

,Today’s organizations are not a collective of bosses and followers... Leaders emerge from
across the board and collaborate with each other to bring forth innovation* (Rana & Sharma,
2018).

Essential elements determining digital leaders are the ability to move from fixed cycles for
assessing employee performance up to the ability to understand that situations determine the
need for assessing employees and teams equally, the ability to distribute tasks based on the
situation and team competence, high level willingness and ability for change, encouraging high
level agility between the market, customer, partners, and employees, the ability to create an
open atmosphere with the learning effect in errors and a collaborative atmosphere for handling
conflict situations, the ability to create a transparent framework for information distribution,
and counting on employees’ and teams’ self-responsibility (Oberer & Erkollar, 2015, p. 6).

4. Inter-generational aspects of forming the human factor of the future
All the mentioned changes (actual and expected) in the role of the human factor have
significant inter-generational implications. Radical changes in required labor skills have

different impact on different age groups, and perspectives of the Industry 4.0 are differently
perceived by different generations. A widespread opinion is that the youngest generation,
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»children of the internet”, especially wellcome the advent of this era and will support the
required changes.

Companies are aware of the fact that the existing composition of the workforce is multi-
generational. Employees in the middle age (,,generation X*) and even older workers are
valuable for the transfer of knowledge, based on previous experience, contacts, etc., and they
are an important part of the company‘s human capital. Moreover, they are loyal to the
company, and their role as representatives of the ,,organization memory* (especially baby-
boomers and seniors) can be important for the organization culture. Retention of the valuable
human capital and its required retraining is important for companies competitiveness.

Of course, digital capabilities of different generations are different. However, practical use
and effectiveness of these capabilities is significantly influenced by the knowledge acquired
through the companies practical experience and ,learning by doing* (which is, to a high
degree, the tacit knowledge of the existing employees). Intelligent technologies can’t be just
transferred to a company from outside. A particular type of a digitized system and a human-
automation symbiosis in a company should be developed and further adjusted with the
employees of the company, not imposed upon them. The workforce should be not only
informed about new approaches but also committed to the changes. And this workforce is
multi-generational. That means inter-generational cooperation is important in developing the
new digitized systems and their continuous improvement. In the process of this cooperation,
digital capabilities of workers with lower digital skills should be improved (applying the
learning-by-doing approach).

Let‘s start our excursion into generational aspects of the problem ,,How ready the workforce
is for Industry 4.0 by analyzing strengths and weaknesses of the youngest generation
(millenials and Generation Z), which is usually regarded as the basic supporter and human
driver of Industry 4.0. Our basic source of data will be The Deloitte Global Millenial Survey
2019 (Deloitte, 2019 b). The 2019 report is based on the views of 13,416 millennials questioned
across 42 countries and territories. Millennials included in the study were born between
January 1983 and December 1994. The report also includes responses from 3,009 Gen Z
respondents in 10 countries. Gen Z respondents were born between January 1995 and
December 2002. The Survey was oriented on millennials’ (millennials are sometimes called
GenerationY) perception of the current economic development, business motivation and their
relationship to technology, especially the advent of Industry 4.0. All the respondents from the
millennial cohort were working. Most of the respondents from Generation Z were still
studying; some of them were simultaneously employed.

The views of respondents are rather pessimistic, and the Survey called them “a disrupted
generation”. According to the Survey, young participants are increasingly pessimistic and
mistrustful of both their careers and the world around them. Respondents expressed a strong
lack of faith in traditional societal institutions, business motivation and macroeconomic
perspectives. Among 20 challenges facing the society that most concerned respondents on a
personal level were (in a given order) climate /environment, income inequality, unemployment,
crime, corruption, terrorism and - on the 7" place - education and skills training.

The top priorities of the respondents were: travel and seeing the world (57 %), high salary

(52%), buying a home of their own (49%), making a positive impact on the community/society
(46%), and - on the 5" place — having children/starting families (39%).
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Millenials’ opinions about business are pessimistic. Only 37 percent of millennials believe
business leaders make a positive impact on the world, and more than a quarter (26 percent) say
they don’t trust business leaders as sources of reliable and accurate information.

For our paper, the most important is the attitude of millennials to the advent of Industry 4.0
and its impact. Forty-nine percent of millennials believe new technologies will augment their
jobs; 25 percent expect Industry 4.0 to have no impact, and only 15 percent fear it will replace
all or a part of their job responsibilities.

Only about one in five respondents believe they have all the skills and knowledge they’ll
need for a world being shaped by Industry 4.0, and 70 percent say they may only have some or
few of the skills required and will need to evolve their own capabilities to increase their value.
There are various views of how to acquire new skills. Millennials say business (30 percent) has
the greatest responsibility for preparing workers, followed by educational institutions (24
percent). Generation Zs put the onus on colleges, universities, and secondary and vocational
schools (36 percent). Both cohorts agree that individuals— through self-education and ongoing
professional development—should improve their skills. However, millenials” view that
businesses should play the leading role in preparing workforce for Industry 4.0 is in
contradiction with the view of business leaders formulated in one of the previous Deloitte
Surveys (Deloitte, 2019a). Business leaders think that the responsibility to prepare for Industry
4.0 falls on individuals, governments and schools rather than business.

A serious problem for companies can be a high fluctuation rate of young people. 49 percent
of respondents would, if they had a choice, quit their current jobs in the next two years. If
companies invest in the training of this youngest part of their human capital, this will lead to
a loss. Although labor mobility is regarded as one of the requirements of the new era, there
must be some limits to the drain of talent. The basic reason of this fluctuation is dissatifaction
with the pay. However, 28 per cent of millenials do not see an opportunity for training and
development in their company.

On the other hand, 28 percent of millenials plan to stay in the company longer than five
years. There were strong correlations between those who plan to stay in their current jobs and
those who said their companies delivered best on financial performance, community impact,
talent development, diversity and inclusion. That could be why many companies that
traditionally focused primarily on profitability are working hard to adopt new mindsets that
coincide with what younger generations seek.

An appealing option for young people is to enter the gig economy, to do freelance or contract
jobs. However, only 6 percent of millennials said they had chosen to be part of the gig economy
instead of working full time. Most of them regard a freelance job as a supplement to full-time
employment.

According to the Deloitte Survey, millenials and Generation Z make up more than half of
the world’s population and, together, account for most of the global workforce.They can be —
and should be — the crucial part of the workforce for Industry 4.0. The young respondents are
aware of the new demands for labor skills that are connected with the advent of Industry 4.0.
They were educated for a digital society and wish to use and improve their digital capabilities
to achieve their personal satisfaction but also some broader social objectives.
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However, these generations, for the time being, are not a very stable part of the workforce
of individual companies. Their training and preparing for the new demands should happen in
multigenerational teams. In these teams, they should get acquainted with the practical side of
the (current and future) business, and inter-generational transfer of knowledge can happen.

What are the other generations participating in the workforce today? Another generation
(passing from the youngest workers to higher age groups) is the Generation X. This cohort
includes people born between late 1960s and the first half of 1980s. Due to a lower birth-rate
at that time, this demographic group is not large (in comparison with millenials or baby-
boomers). As an opposition to their mothers‘ workholism, they prefer balance between work
and personal (family) life; work should be interesting and creative for them and independence
is among their most important values. Members of this generation have some common features
with millenials: independence, need of creativity, being skeptical of authority. The basic
difference is their longer work (and practical) experience, which has somewhat mitigated their
original ambitions and values. Nevertheless, the generation X is perceived as a cohort that has
disrupted some traditional societal values.

Over 60 percent of the Generation X in developed countries have university education. They
are technologically adept. They are comfortable with smartphones, email, laptops, tablets, and
other technology used in the current workplace. Technology is inextricably woven into their
lives. They are flexible, adapt to change, friendly and tolerant of alternative lifestyles. After
some retraining in the up-to-date technology, they can be valuable members of the Industry 4.0
workforce. However, some problems can arise if their workload (due to required cognitive
capabilities and management responsibilities) are too high to satisfy their preference for
balance between work and personal life.

Another generation is the baby boomers — people born after the war, between 1946 and mid-
1960s. It was the largest generational cohort in the USA up to 2015, and it still is an
economically and politically influential generation. Many of them are at the top management
positions. Most of them entered the workforce in the period when computers were in their
rudimentary stage. Those baby boomers that were using IT in their professional careers have
basic IT capabilities. However, today most baby boomers are approaching the retirement age
or are already retired and represent (in the USA and some other developed countries)
a relatively wealthy group of the ,,silver generation* — they form an important component of a
demand for new products and services. This demand can be of a long-term character because
baby boomers (in the USA) are the longest living generation in the history.

Today, baby boomers hold a large amount of the wealth in North America, making them
a prime market segment. As they have aged, baby boomers (that were at the top management
positions) have shaped the focus of companies to satisfy older people’s needs more.

Baby boomers that are at the top positions in organizations (or in the government) today can
significantly influence the way and degree to which countries will be prepared for the Industry
4.0. Their strategic thinking, ability to create a supportive environment in companies, emphasis
on continuous innovation and learning can be very important.

The influence of this generation on the economy and markets is sometimes called a ,,baby
boomer effect®. This term was originally used in the realm of technology and referred to the
importance of simplifying the interfaces of consumer electronics to encourage the wealthy
baby boomer generation to upgrade. Although today the term is used in a broader sense, the
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problem of simplifying the consumer-new products interaction can be topical for the new,
Industry 4.0 era.

Younger workers see baby boomers at the top positions as a barrier to professional growth
of younger specialists. On the other hand, several studies have shown a drop in productivity
when boomers retire due to the loss of organizational intelligence. For the work ethics, it is still
important to keep some basic principles that the baby boomer generation introduced into
practice.

The generation of “veterans” (people born before the war or during the war) is usually not
mentioned in connection with the digital society although with the aging population, the share
of people in 55+ in the total population, and even in employment, is growing. However,
according to demographic classification, these people represent actually the oldest group of
baby boomers. In V-4 countries in 2016, the share of people in the age group 55-64 years that
were working was 41.6 percent, with the highest number in the Czech Republic (almost 90
percent). In Slovakia, this share was a little lower than 50%, but most of these workers were
employed full time. Older seniors, in the age 65+ have a much lower employment rate. The
average for V-4 countries is 3.4 percent, for Slovakia less than 3 percent (Kostrova, 2018:
EUROSTAT Database, 2017).

Veterans that are still working are usually in jobs where digital capabilities are not required.
Many of them have access to the internet but they do not use it in their work. However, in this
age group, we can also find specialists that are actually knowledge workers (mainly researchers
and university teachers) and that have been forced to acquire digital capability. Due to their
tacit knowledge and experience, this part of the older generation can be valuable in educating
the future workforce.

5. Improving (or forming) digital skills of the older population

The human factor not only includes workers, but it also represents all the citizens, including
children, retired persons and other individuals that are not working for various reasons. All of
them are tax payers (at least of indirect taxes); they have to communicate with government
authorities; they will be included in the e-health system, and, mainly, all of them will be final
consumers in an ever more digitalized society. In the era of Industry 4.0, some digital literacy
will be necessary for all the people.

Statistical data show that digital literacy is unevenly distributed between different age
groups. The digital divide, which exists not only between countries but also between different
groups within the same country, is usually treated as the differing amount of information
between those who have access to the Internet (specially broadband access) and those who do
not have the access (OECD, 2018).

Let’s look at some data from a survey on access to the internet and use of it in Slovakia,
during recent years (Kokles, M. et al., 2017). Respondents of the survey were 2906 Slovak
citizens older than 18 years. 60% of them were women, and 40% were men. The respondents
were from various regions and age groups. 68% of the respondents had high school education,
and 31% had university education. Digital capabilities were self-assessed by the respondents,
at the scale ranged from one (I am able to do very well) to five (I am not able at all).
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There were three basic groups of indicators: hardware (work with computers, mobiles,
computer peripherals, access to the internet), software (work with various operating systems)
and the way of using the internet (search for information, e-mail, chat, social networks, calling
by internet, e-commerce, internet banking, communication with government institutions, etc.).
In the 1st group of indicators (hardware), assessment of men is higher than that of women.
About 10% of the whole sample are ,,not able at all* to work with computers, and a similar
share has no access to the internet. As can be expected, digital capabilities are increasing with
the level of education and declining with the increasing age. In the age group 65+ there was
the lowest value for almost all the indicators of digital capabilities. The lowest level of an
individual indicator has been achieved for ,,the work with databases®, which is very important
for the work skills in Industry 4.0. Just 10% of respondents said they were able to do it very
well.

The survey has shown that a digital divide in Slovakia exists — between persons with
different educational levels, between generations, regions, etc. An interesting conclusion from
the survey is that 72 percent of the respondents indicate that they have acquired digital
capabilities by self-study, not during formal education. The educational system in Slovakia is
clearly not successful enough in educating the labor force with the required level of digital
capabilities.

From the point of view of our paper, a more detailed analysis of digital capabilities of the
older generation is required. The generation of seniors cannot be regarded just as an
undifferentiated group of low-skilled persons, digitally almost illiterate, and refusing to learn
and acquire digital capabilities. Today’s generation of seniors includes also some workers
(sometimes even knowledge workers of the past) that have digital capabilities corresponding
to the years of their active participation in the workforce. They are interested in improving
(updating) their digital knowledge - not only because they would like to be regarded as a
potential part of the skilled labor supply or plan to use this knowledge in a freelance job, but
also because they need it as customers of sophisticated products and services and as citizens in
a more digitalized society.

That’s why improving digital skills of the older generation is important. It shouldn’t be
based just on individual initiative and self-learning activities. Help from outside is necessary.
It can take the form of courses organized by public authorities (also local ones), mass-media
activities, or even some forms of companies” communication with final customers, explaining
them the benefits and working of new products and services. All these activities can help to
overcome the inter-generational digital divide.
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Abstract: Knowledge brokering is a tool for facilitating the exchange of knowledge between its
producers and users. It regards people and makes possible the creation of productive and dynamic
relationships that enhance the movement of ideas and link different perspectives, levels of
knowledge and understanding among people. The main role is attributed to knowledge brokers —
individuals or organizations — that facilitate the sharing of different kinds of knowledge between
knowledge sources and knowledge needs. We report findings of the primary qualitative research
conducted in the field of culture-led urban revitalization in Slovakia in the view of effective
knowledge brokering. Special attention is paid to the distinctions between knowledge workers and
knowledge brokers from the perspective of six specific functions (Michaels, 2009, 2011; Shaxson,
Gwyn et al., 2010) performed by knowledge brokers.

Keywords: Knowledge broker, knowledge worker, culture, urban revitalization.
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1 Introduction

Knowledge brokering is atool for facilitating the exchange of knowledge between its
producers and users. It regards people and makes possible the creation of productive and
dynamic relationships that enhance the movement of ideas and link different perspectives,
levels of knowledge and understanding, among people. All knowledge workers possess
certain knowledge which they may share and exchange with others. The concept of
“knowledge workers” was introduced by Peter Drucker (1954), who described them as people
who, when working, use their brain more than their muscles. According to Horibe (1999, p.
xi), knowledge workers add value through their ideas, their analyses, their judgments, their
syntheses and their designs.

Kelemen et al. (2010, p. 141) point out that knowledge workers represent already more
than half of the employees in advanced economies. In addition, Horibe (1999, p. x, xi) claims
that in the New Economy — the economy based on the flood of information coming at
lightning speed — the demand at the workplace is almost exclusively for knowledge workers.
However, what is the difference between knowledge workers and knowledge brokers?

The knowledge brokers are defined as individuals or organizations that facilitate the
sharing of different kinds of knowledge between knowledge sources and knowledge needs
(Soussa, 2008). A distinction between knowledge brokers and most other knowledge service
providers (e.g. consulting companies, state agencies, business intelligence firms) lies thus in
their active role in the transformation processes. The knowledge brokering is used to improve
the process of knowledge transfer and sharing among different members and actors in the
network.
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According to Porumb and Ivanova (2014), it is the knowledge distribution among diverse
actors that can be the most sensitive aspect of the knowledge management practice.
Knowledge brokers act as catalysts, accelerating the combination of complementary
knowledge and skills necessary to solve innovation problems, by making the right
connections and links with solvers and seekers (Soussa, 2008). In this regard, Karner et al.
(2014) highlighted the knowledge brokerage as a way to link different perspectives, levels of
knowledge and understanding among people.

2 Six Functions of Knowledge Brokers

Sarah Michael (2009, p. 994-1011; 2011, p. 997) identified six different strategies of
knowledge brokers as informing, consulting, matchmaking, engaging, collaborating and
building adaptive capacity. Each strategy has a complementary function to the others and
reflects a different stage in the knowledge brokering process. They are listed in the order of
increasing intensity of relationship building and commitment of resources so that the
strategies that involve more effort subsume those that involve less. In addition, Karner (2010,
p. 14-15) points out that while informing, consulting, and matchmaking require quite a low
level of involvement, engaging, collaborating and capacity building need a higher level of
engagement and personal interaction in order to be effective. Shaxson and Gwyn et al. (2010,
p. 4) implemented the six strategies of knowledge brokers and developed a model (Fig. 1) for
knowledge translation and brokering in public policy making. The adjusted functions of
knowledge brokers include informing, linking, matchmaking, focused collaboration, strategic
collaboration and building sustainable institutions.

The six functions of knowledge brokering

Linear dissemination of knowledge from producer touser ¥ Co-productionof knowledge

Focused collaboration: Buildinginstitutions: 8ehavicur change and \‘\‘

Linking: finking Matchmaking: Strategic collaboration:

Informing: : e : i i
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Fig. 1 The Six Functions of Knowledge Brokers
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Source: Shaxson, L. and Gwyn, E. et al. 2010. Developing a strategy for knowledge translation and
brokering in public policy making. Special Workshop on Knowledge Translation and Brokering.
Montreal, Canada, 2010, p. 4. Adaptation from Michaels, S. 2009.

* Informing

Disseminating content, targeting decision makers with information, making information
easily accessible and digestible. Examples include factsheets, research synopses, web portals,
databases, end-of-project seminars.

¢ Linking

Linking expertise to need in a particular policy area, helping policymakers address a
specific policy issue by seeking out the necessary experts. Examples include project or
programme advisory committees, focus groups, LinkedIn.

* Matchmaking

Matching expertise to need across issues and disciplines, helping policymakers think more
broadly about a topic, finding experts with relevant knowledge from another discipline,
helping them take a strategic overview to address the fullness of the issue. Examples include
departmental expert advisory committees, general conferences, university internships in the
government, mapping the evidence base for an issue.

¢ Focused collaboration

Beginning to construct formal relationships to focus on a particular issue, contracting
people or organisations to provide knowledge on an as-needed basis. Examples include
contracted research programmes, electronic knowledge networks, working groups, wikis.

* Strategic collaboration

Lengthening and deepening the collaborative process, strengthening relationships and
moving to a situation where all sides jointly negotiate the questions to be asked. Examples
include joint agreements where the emphasis is on equality in the relationships between actors
such, as joint agreements and communities of practice.

* Building sustainable institutions

Deepening the collaborative relationship to the extent that all parties jointly frame the
issue; broadening institutional capacity of institutions to respond to several issues
simultaneously. The focus is on co-production of knowledge and joint learning from doing;
the arrangements are self-sustaining in terms of both funding and function, with all sides
contributing resources. Examples include co-management arrangements, local enterprise
partnerships, self-sustaining consortia.

3 Methodology

The study was based on a qualitative research method, with the use of personal interviews
carried out with the leading personalities of selected organizations involved in urban
revitalization (Olejarovd, Tajtdkova, 2018). In order to search for similarities and/or
differences within the identification of successful knowledge practices, it was crucial to use a
set of identical questions through all the studied categories. Our intention was to analyse,
compare and thus to identify successful practice based on knowledge transfer and sharing.
Moreover, the purpose of the used method was to obtain opinions of creative and innovative
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actors, recognize their know-how and collect sufficient amount of data for creating a learning
model. Our interest was also concentrated on indicating internal and external factors,
opportunities and barriers. The existence of creative and innovative elements distinguishing
the leaders (knowledge brokers) and their teams from the others and contributing to obvious
success was a part of our research as well.

The sample consisted of six organizations listed in the table 1. The studied subjects were
located in three different regions of Slovakia: Kultirne centrum — KC Dunaj (Cultural Centre
Dunaj) — Bratislava, Stard trznica (Market City Hall) — Bratislava, Stanica (Local Train
Station) Zilina-Z4riegie — Zilina, Nova Synagéga (New Synagogue) — Zilina, Intercity (IC)
Culture Train — Vysné Opatske, and Tabacka (Tobacco Factory) Kulturfabrik — KoSice. We
identified three leading managers — founders/co-founders of civic organizations focusing on
regeneration urban processes, as creative and innovative knowledge workers representing the
knowledge brokers.

Tab. 1 The Studied Sample

Subject City Original vs. Present Purpose Reconstruction date
1 . . Department Store
KC Dungj Bratislava Independent Cultural Centre summer 2010
2. | Star4 trznica Bratislava Market Hall fall 2013-2015,
Cultural Centre, Market Hall ongoing
Stanica Zilina Local Train Station spring 2003,
Zariecie Independent Cultural Centre ongoing
Nova S Jewish Synagogue . .
Synagdga Zilina Cultural & Community Centre spring 2011, ongoing
IC Culture o Suburb Community Centre
Train Kosice Independent Cultural Centre 2005-2008
Tabacka Tobacco Factory
6. . Kosice Independent Cultural Centre & 2009, ongoing
Kulturfabrik .
Creative Incubator

Source: Own processing.

Findings of the qualitative research were analysed by using description and comparison
of existing approaches and preferences of the research phenomena, including the internal
and external environment of the selected cultural organizations. Moreover, the SWOT
analysis of innovative and creative approaches focusing on urban revitalization processes
enabled us to highlight effective tools and methods in order to formulate criteria and
conclusions.

4 Results

Projects included in the sample reflected creative and innovative approaches aimed at
achieving sustainability of the accomplished culture-led urban revitalization projects. Our
findings confirmed a significant role of project leaders who were acting as change agents —
knowledge brokers. In total, three knowledge brokers were identified. They were involved in
more than one project team (usually two projects) and transferred their knowledge gained in
one project to another project. After monitoring, comparing, analysing, and evaluating the
activities and transformation processes of knowledge brokers, we applied the perspective of
knowledge management through different knowledge brokers' strategies as defined by
Michael (2009, 2011) and further adapted by Shaxson and Gwyn et al. (2010). In the
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following text we present the six knowledge brokers functions as identified within the
analysis of the knowledge brokers in our sample.

* Informing

In order to share gained knowledge, the knowledge brokers regularly took part in
workshops, conferences and seminars.

¢ Linking

Besides knowledge distribution, the examined knowledge brokers were particularly
successful in attracting and involving other individuals, activists, and experts, who became
team members, regular or occasional participants, or advisors of the projects.

* Matchmaking

Opportunities for exchanging knowledge bring together experts, managers, community
workers, students and others to get inspiration and, at the same time, to inspire the others
through activities such as residential stays, pilot projects and volunteering.

¢ Focused collaboration

The know-how gained within a culture-based urban regeneration project became a
valuable and stimulating base of knowledge not only for the studied organizations but also for
other peer individuals and institutions. Moreover, it appeared very useful to participate in
diverse platforms providing opportunities for presenting experience and skills and thus help
and encourage other organizations. The intention was also to support and connect
communities, local and neighbouring creative industries, students, small producers and
farmers.

* Strategic collaboration

The role of the knowledge brokers brings expectations and demands for continuing
improvements. Therefore, the identified change agents not only presented their experience
and skills but also participated as active members in local, national and international networks
and institutions. Such platforms do not only mean a significant opportunity to learn about
other successful projects but also enable establishing cooperation, bringing experts together,
and providing the spill-over effect.

* Building sustainable institutions

Visible enthusiasm and a creative and innovative approach were significant for all
knowledge brokers and their teams and resulted in building and strengthening long-term and
supportive relationships with different stakeholders including communities, city and regional
structures, donors, enterprises, institutions and volunteers.

5 Conclusions

We conclude that the main role of knowledge brokers resides in the effective knowledge
transfer and management between knowledge banks and knowledge needs. The identified
knowledge brokers demonstrated the ability to learn and share valuable knowledge and
experience not only from their previous projects but also from the interaction with other
national or international peers. They also demonstrated effective knowledge transfer and
management between knowledge banks and places of knowledge needs. The six functions of
knowledge brokers were performed by the leaders of culture-led urban revitalization projects,
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who shared and distributed their knowledge towards new or parallel culture-based urban
regeneration projects.

In spite of the fact that the revitalized venues were located in different cities and regions
of Slovakia (considering possible demographic and economic deviations), the summarized
outcomes indicate prevailing compliance visible in all the studied subjects. It is also necessary
to mention that the studied organizations were active members of several national and
international platforms for sharing knowledge and experience related to similar urban
regeneration projects, e.g. ANTENA, T.E.H., etc. This was particularly important in the view
of knowledge brokering and knowledge transfer among different revitalization cases and
teams.

In addition, the knowledge brokers received several prestigious awards and invitations to
cooperation on future urban regeneration projects, which can be seen as evidence of the
correct approach and appropriate knowledge management.
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Abstract: The paper deals with the possibilities of prevention of nonresponse in statistical surveys.
Effects of nonresponse on the estimators are described. Then the causes of nonresponse are analyzed.
Finally, the methods of increasing of response rate, based on careful choice of a mode of
administration, are presented. The method of randomized response for prevention of nonresponse to
sensitive questions is analysed in details and its use is illustrated on the example.

Keywords: statistical survey; nonresponse; method of randomized response

JEL Classification: C83

1 Introduction

Knowledge management can be defined as the process of creating, sharing, using and
managing the knowledge and information of an organisation [4]. One method of obtaining
useful information and creating the knowledge for an organisation is obtaining the information
by statistical surveys and their analysis. Obtaining of data by statistical surveys is related to the
problem of nonresponse.

In the past, the problem of nonresponse in statistical surveys was not so significant. Due to
changes in society, there is currently a different social climate, which very often causes less
willingness to provide data. It is necessary to cope with the analysis of data obtained with a
higher nonresponse rate, which is common in current surveys. A high level of nonresponse can
significantly impair the quality and reporting capacity of the survey results.

In general, two types of nonresponse may be considered: unit nonresponse, which lacks the
values of all variables in the questionnaire. Item nonresponse means that the value of at least
one but not all variables in the questionnaire is missing [8]. Both types of nonresponse reduce
the accuracy of estimates, but are generally difficult to avoid. In many surveys, obtaining at
least 50% of the response rate requires a lot of effort and financial resources.

Imputation means the substitution of a missing variable values by near values. It is used in
the case of item nonresponse. Most often, surveys are performed by first imputing to units that
have not responded partially, and then only thinking of not responding of units is being
considered and weighting is being done for adjusting the nonresponse. Such an approach is
called combined [8].

The influence of nonresponse to estimators and the causes of nonresponse are described.
Then some methods for prevention of nonresponse are studied, and the method of randomized
response to prevent the nonresponse to sensitive questions is analyzed in details.

2 The Influence of Nonresponse on Precision of Estimators

The aim of most sample surveys is to estimate, with the utmost precision, the parameters of
the population, such as mean, total, or proportion. Unbiased point estimators of these
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parameters for different sampling designs are known (for more details see, for example, [9],
[11], [12]). The main problem caused by nonresponse is the potential bias of estimators. The
higher the nonresponse rate, the greater the potential bias of estimators.

We will define three different sorts of populations.

The target population' is the population to be studied in the survey and for which the basic
inferences from the survey will be made. The target population is regarded as the ideal
population to be studied.

The subset of the target population that is represented by the sampling frame is referred to
as frame population. Ideally, the target and frame populations are equal. In practice, this ideal
is seldom achieved. In order to select a sample from the population, one must compile a list (or
frame) of all units in the target population so that an appropriate sampling can be implemented.

Finally, the respondent population is a purely hypothetical concept since it is impossible to
identify all the members of this population. It is defined as that subset of the frame population
that is represented by units who would respond to the survey if selected. In [2] is supposed that
the frame population was divided into two strata (subsets) - the respondent stratum and the non-
respondent stratum. Persons selected for the survey who respond are assumed to be randomly
selected from the respondent stratum, and those that do not respond may be regarded as
representing the non-respondent stratum.

Suppose that the population mean g of variable y under study is estimated in the population
of the size N. Let target and frame populations be equal.

Let:

N, — number of units in respondent stratum,

N,,—number of units in non-respondent stratum (N,, =N -N,),
M, — the mean of respondent population,

M., —the mean of non-respondent population.

The mean of y in the target population is

NRIUR + NNRIUNR )
N

U=

Suppose, the simple random sample of size n was realized. When the sample contains n,

of responding units and X is their sample mean, then

! Sometimes referred to as the inferential population.
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E(X)= 1,
and B()?) - the bias of X is

B(X)=p, - =, -

NR#R +NNR#NR = NNR —
~ ~ (et = )

In general, the effect of non-responding depends on proportion of units who would non-
respond to the survey if selected and on the difference between the means of units who would
respond and who would non-respond. Unfortunately, the values of N,,, 4, and K, are not

usually known.

The last relation shows that the bias given by non-responding is independent of sample size
n and cannot be reduced by its increasing. But it can be reduced by decreasing of proportion of

. . N L .
units who would non-respond if selected (ﬁ). This indicates the great importance of

preventive measures to reduce the proportion of units that would not respond.

3 The Causes of Nonresponse

The quality of survey data is largely determined at the design stage. Often, when preparing
a sampling plan, little time is devoted to analyzing the problem of possible nonresponse. Many
less experienced, but sometimes also more experienced people, simply start collecting data
without carefully considering the risks of nonresponse. They mail questionnaires to everyone
in the target population and analyze those that are returned. Such surveys have frequently poor
response rates. Some surveys reported in academic journals on purchasing, for example, have
response rates between 10 and 15%. It is difficult to see how anything can be concluded about
the population in such a survey ([7], p. 332). An analyst with good knowledge of the population
should be able to anticipate the causes of nonresponse and implement effective prevention.
Most analysts, however, do not know as much about the reasons for nonresponse as they think
they do. Design of experiments and applying quality improvement methods to data collection
and processing can be used to identify the causes of nonresponse.

The causes of nonresponse can be categorized as follows ([7], p. 333):
e Survey Content
e Methods of data collection
* Respondents characteristics

Among the three mentioned categories, mainly the methods of data collection can be
effectively influenced. We will take a closer look at some of the options for increasing the
response rate associated with data collection methods. Then we will study in details how to
increase the response rate to sensitive questions by the method of randomized response.
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4 The Prevention of Nonresponse

The following are some factors that may influence the response rate and data accuracy.

*  Survey content. Many surveys involve questions that persons might view as
sensitive. Some persons may protect their personal information by refusing to respond to the
survey or to some questions, while others may give inaccurate answers. The general advice in
questionnaire design is to avoid sensitive questions if possible.

. Time of survey. Some calling periods or seasons of the year may yield higher
response rates than others. The vacation month of July and August, for example, would be a
bad time to take a one-time household survey in Slovakia.

*  Data-collection method. Generally, telephone and mail surveys have a lower
response rate than in-person surveys (they also have lower costs, however). E-mail and Internet
surveys often have also low response rates.

*  Questionnaire design. The questionnaire design has a large effect on the
response rate; it can also affect whether a person responds to an item on the questionnaire (for
more details see, for example, [1], pp. 43 — 63, [7], pp. 11 — 16, [13], pp. 9 — 18).

*  Respondent burden. Persons who respond to a survey are doing you an immense
favor, and the survey should be as nonintrusive as possible. A shorter questionnaire, requiring
fewer details, may reduce the burden for the respondent.

*  Survey introduction. The survey introduction provides the first contact between
the interviewer and a potential respondent; a good introduction, giving the recipient motivation
to respond, can increase response rates dramatically.

*  Follow-up. The initial contact of the sample is usually less costly per unit than
follow ups of the non-respondents. If the initial survey is by mail, a reminder may increase the
response rate. Not everyone responds to follow-up calls, though; some persons will refuse to
respond to the survey no matter how often they are contacted.

4.1 The Prevention of Nonresponse to Sensitive Questions

Sometimes inclusion of sensitive questions such as “Did you understate your income on your
tax return?” or “Do you use cocaine?” is needed. These are questions that “yes” respondents
could be expected to lie about. If the survey contains some sensitive questions or it is directly
focused on a sensitive topic, such as financial matters or drug use, sometimes the response rate
can be increased by careful choice of the mode of administration.

Many studies report that higher percentages of people say they have used illegal drugs when
they fill out the questionnaire themselves than when the questionnaire is administered by an
interviewer. Some surveys on sensitive topics use computer-assisted self-administration, where
the respondent types answers directly into the computer. The questions are displayed on-screen
and are also played through recording. An interviewer may be in the room to answer questions,
but the interviewer does not see the responses typed into the computer. ([7], pp. 540 - 541).

Another interesting possibility to prevent the nonresponse to sensitive questions is applying
the method of randomized response. In [7], p. 541 is described the method suggesting inclusion
of a pair of questions: the sensitive one and an innocuous one. A randomizing device (such as
a coin flip) determines which question the respondent should answer. If a coin flip is used as
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the randomizing device, the respondent might be instructed to answer the question “Did you
use cocaine in the past week?” if the coin is heads, and “Is the second hand on your watch
between 0 and 307" if the coin is tails. The interviewer does not know whether the coin was
heads or tails, and hence does not know which question is being answered. It is hoped that the
knowledge that the interviewer does not know which question is being answered will encourage
respondents to tell the truth if they have used cocaine in the past week. The randomizing device
can be anything, but it must have known probability p that the person is asked the sensitive
question and probability (1 — p) that the person is asked the innocuous question. The key to
randomized response is that the probability that the person responds yes to the innocuous
question, p; is known. We want to estimate py, the proportion responding yes to the sensitive
question. If everyone answers the questions truthfully, then the proportion of “yes” respondents
in the population is

m = P(respondent replies yes) =
= P(yes|asked sensitive question)P(asked sensitive question) +

+ P(yes|asked innocuous question)P(asked innocuous question) =

= psp + pi(1—p)

Let 7 be the estimated proportion of “yesses” from the sample. Then pg can be estimated by

, -1 -p)p
ps=—"T"— €Y)
p
and the estimated variance of Py is
D&

The larger p is, the smaller the variance of ps . But if p is too large, respondents may think that
the interviewer will know which question is being answered.

Example. The n = 300 students of a university with N = 4000 students was selected by random
sampling without replacement. Each selected student should fill a questionnaire containing also
the following pair of questions:

Question 1: Have you ever cheated on an exam?
Question 2: Were you born in February?

Each respondent is instructed to flip a coin. If the coin is heads, he should answer question 1; if
not, he should answer question 2.

We know from birth records that p; = 0.083, and P = 0.5. Of the 300 respondents, 61 say yes to
whichever question the coin indicated they should answer. Then 7 =61/300 =0.2033. Because
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n/N = 0.075, the finite population correction factor cannot be neglected and the variance of 7
can be estimated by (see [13], p. 136).

_ﬁ(l—ﬁ)N—n
~ n—-1 " N

D(®) = 0.0005.

We can estimate pg by (1)

. #—(1-pp, 02033 - (1-0.5)0.083

= 0.3236
Ps p 0.5

and variance of pg by (2)

The proportion of students who have ever cheated on an exam can be estimated as
32.36 %. The variance of the used estimator is estimated to be 0.002.

Before using randomized response methods in your survey, you should test the method to
see if it does indeed increase compliance and reduce bias. There is good experience with
applying this method in some surveys. For example, Danermark and Swensson in [3] found that
randomized response methods worked well for estimating drug use in schools and appeared to
reduce response bias. Duffy and Waterton in [5], however, concluded that randomized response
methods were not helpful in their survey to estimate incidence of various alcohol-related
problems in Edinburgh, Scotland. Randomized response, however, increased the complexity of
the interviews and some interviewers reported that many persons were confused by the method
([7], p- 542).

5 Conclusions

In general, every effort should be made to get answers from all respondents. Of the three
mentioned causes of nonresponse, data collection methods can be particularly influenced to
increase the response rate. Some of such methods were described in more detail.

A very interesting method is the method of randomized response, which can decrease the
nonresponse to sensitive questions. However, use of this method is not necessarily effective in
all surveys containing sensitive questions. Testing of the method is recommended before its use
in a specific survey.

It is useful to try to obtain at least some information about non-respondents that can be used
later to adjust for the nonresponse and include surrogate items that can be used for item
nonresponse. There is no complete compensation for not having the data, but partial information
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may be better than none. Information about the sex or age of a non-respondent may be used
later to adjust for nonresponse. Questions about income may well lead to refusals, but questions
about cars, employment, or education may be answered and can be used to predict income (for
more details see [7], p. 336).

If the nonresponse rate is not negligible, inference based only upon the respondents may be
seriously flawed. In the case of item nonresponse, the methods of imputation can be used. A
replacement value, often from another person in the survey who is similar to the item non-
respondent on other variables, is imputed for the missing value (for more details see [6], pp.
408 — 418 and [7], pp. 346 — 350). In the case of unit nonresponse, the weighting methods for
nonresponse are of interest (for more details see, for example [7], p. 340 — 345, [6], pp. 489 —
513, and [10]). Weights can be used to adjust for nonresponse.

Acknowledgments

The paper was supported by the grant from Grant Agency of VEGA no. 1/0393/16 entitled
,European Union in Post Crisis Period — Macro and Microeconomic Aspects*.

References

1. BeTHLEHEM, J., 2009. Applied Survey Methods. A Statistical Perspective. Hoboken:
Wiley and Sons.

2. COCHRAN, W. G., 1977. Sampling Techniques. Third Edition. New York: J. Wiley and
Sons.

3. DANERMARK, B., and SWENSSON, B., 1987. Measuring drug use among Swedish
adolescents: Randomized response versus anonymous questionnaires. Journal of Official
Statistics, 3, pp. 439-448.

4. GIRARD,J. P., and GIRARD, J. L., 2015. "Defining knowledge management: Toward an
applied compendium" (PDF). Online Journal of Applied Knowledge Management. 3 (1):
14.

5. DUFFY, J. C., and WATERTON, J. J., 1988. Randomized response vs. direct
questioning: Estimating the prevalence of alcohol related problems in a field survey. The
Australian Journal of Statistics, 30, pp. 1-14.

6. LEVY, P.S., and LEMESHOW, S., 2008. Sampling of Populations. Methods and
Applications. Fourth Edition. Hoboken: J. Wiley and Sons.

7. LOHR, S. L., 2010. Sampling: Design and Analysis. Second Edition. Boston:
Brooks/Cole.

8. SARNDAL, C.-E., and LUNDSTROM, S., 2005. Estimation in Surveys with
Nonresponse. Hoboken: J. Wiley and Sons.

9. TEREK, M., and HRNCIAROVA, L., 2008. Vyberové skiimanie. Bratislava: Ekoném.

10. TEREK, M., 2014. MozZnosti rieSenia problému neodpovedania v Statistickych
prieskumoch. Ekonomické rozhlady 2/2014.

11. TEREK, M., 2017. Interpretdcia Statistiky a ddt. 5. doplnené vydanie. KoSice:Equilibria.

12. TEREK, M., 2017. Interpretdcia Statistiky a dat. Podporny ucebny materidl. 5. doplnené
vydanie. Kosice: Equilibria.

146



14™ IWKM 2019, 7 — 8 November 2019, Bratislava - Trencin, Slovakia

13. TEREK, M., 2019. Dotaznikové prieskumy a analyzy ziskanych dat. 1. vydanie. KoSice:
Equilibria.

Contact data:

Prof. Ing. Milan Terek, PhD.

Vysoka skola manaZzmentu v Trencine / City University of Seattle programs
Panénska cesta 17, 851 04 Bratislava, Slovakia

mterek @vsm.sk

147



Metody hodnotenia spravy IT
s ohladom na ludsky faktor

IT governance evaluation methods
with respect to the human factor

Ing. Renata Janoscova, PhD.
Vysoka Skola manazmentu v Trencine
rjanoscova@vsm.sk

Vysoka Skola manazmentu v Trencine / CityU of Seattle programs

International Workshop on Knowledge Management
14th IWKM

7 — 8 November

Bratislava 2019



/nalostny manazment a vyuzitie IT

* Riadenie znalosti je spojené s vyuzivanim IT technologii
v roznych oblastiach z dvoch dévodov

* Na jednej strane pouzitie IT podporuje efektivny znalostny
manazment a riadenie znalosti

* Na druhej strane znalostny manazment v oblasti spravy a riadenia IT
zvysuje jej efektivitu (Bin-Abbas & Bakr, 2012)

* Preto je potrebné zdoraznit principy znalostného
manazmentu aj v sprave IT (/T governance) pre ucinné a
efektivne vyuzivanie IT
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KluCoveée dokumenty

* Na tento ucel vydali r6zne organizacie viac dokumentov,
medzi kluCoveé patria:
e COBIT - “Control objectives for Information and Related Technologies”
e ITIL - “IT Infrastructure Library” britského tradu
* I1SO 20000 - standard systému manazérstva IT sluzieb
 ISO 38500 - Sstandard spojeny s principmi spravy IT
e Sprava IT na zaklade COBIT sa zaobera poskytovanim
""/oodpory pre obchodné poziadavky' organizacie

e COBIT poskytuje riadenie podla Schwartz-Demingovho
procesu “PDCA"

* Plan, Do, Check, Act, pokial ide o disponibilné IT zdroje

* Vseobecny pohlad na zaklade COBIT je uvedeny v Tab. 1
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COBIT

Tabulka 1: Sprava IT, COBIT - sprava cielov, procesov, zdrojov a kritérii
Ciel: IT podpora biznis potrieb

Proces

(podla Demingovho cyklu P-D-C-A)

¢|Cyklus Popis Zdroje Kritéria
(v zmysle COBIT)

1|/(P-Plan) Planuj Planovanie e Data e Kvalita
a organizovanie |* Aplikacné e DOvera

2|(D-Do) Urob Ziskanie systemy * Bezpecnost
produktu * Technologie
a implementacia |* Vybavenie

3/(C-Check) Kontroluj |Dodanie * Ludia
a podpora

(A-Act) Standardizuj

Monitorovanie a
evaluacia
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SO 20000 a ITIL

Tabulka 2: Manazment IT sluzieb, ISO 20000, ITIL

Ciel: Efektivny manazment a implementacia IT sluzieb
a Demingovho cyklu P-D-C-A)

Proces (pod

¢ |Cyklus Popis (v zmysle |Zakladné potreby |Poziadavky na riadenie
ISO 20000)
1|(P-Plan) |Planovanie e Obchodné e Kapacita e Konfiguracia
Planuj manazmentu poziadavky e Kontinuita e Zmena
sluzieb e Spokojnost ludi: |* Preskimanie |* Incidenty
2 |(D-Do) Implementdcia | zdkaznikov a IT |* Bezpecnost ainé
Urob planu timu e RozpocCtovanie | problémy
3 |(C-Check) |Monitorovanie |* Poskytovanie a uctovnictvo |* Obchodné
Kontroluj |meranie servisu e Urover sluzieb| vztahy
a preskiUmanie |* Zmena: nové e Dodavatelia
4 |(A-Act) Neustale sluzby * Nové
Standardi |zlepSovanie * |[né suvisiace vydanie
ZUj cinnosti
152



SO 38500

Taburlka 3: Sprava IT, ISO 38500 — principy a proces spravy IT
Ciel: Hlavné zasady pre efektivne, uc¢inné a akceptovatelné

vyuzivanie IT
Proces

3 |(M-Monitor)
Monitorovanie

Monitorovanie
aktualneho stavu

C.|Cyklus Popis (vzmysle |Zakladné body
1ISO 38500)
1|(E-Evaluate) IT podpora e Zodpovednost: jednotlivcov a skupin
Evaluacia obchodnych . Straté.gi,a:. IT je v sulade so stratégiou
poziadaviek B
.. )  Akvizicia: nadobudanie IT
(Cinnosti a z opodstatnenych dovodov
projektov) * VVykonnost: zaloZzenda na podporu
2 | (D-Direct) Prijimanie podnikania organizacie
Riadenie primeranych e Zhoda: s povinnou legislativou
rozhodnuti a predpismi

e Ludské spravanie: odozva na potreby
vsetkych zainteresovanych ludi v tomto
procese




Integrovany hodnotiaci ramec

* Novy pristup (Bin-Abbas, Bakry, 2014)

* Pokusa sa integrovat hlavné kontrolné prvky spojené so zakladnymi
poziadavkami v oblasti spravy IT, pomocou dostupnych klucovych
odporucani s dorazom na dodrziavanie zasad znalostného
manazmentu

* Jednoduchy integrovany pristup hodnotenia spravy IT
V organizacii

 Tento pristup umozinuje identifikovat klUcové silné a slabé
stranky v sprave a riadeni v IT v organizacii, na zaklade
ktorych mbézeme odvodit budice smerovanie IT v organizacii
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Jednoduchy integrovany pristup

hodnotenia spravy IT v organizacii

* Cieleny pristup k hodnoteniu a riadeniu IT je zalozeny na
nasledujucich piatich zasadach:

* Kontinualny vyvoj: nutnost reagovat na zmeny, rasttce problémy
a prilezitosti v organizacii;

* Integracia klticovych poziadaviek: nutnost integrovat klticové
prvky v ramci riadenia IT;

e Zjednodusenie: kladie sa doéraz na zakladné vseobecné
poziadavky bez podrobnosti k jednotlivym situaciam;

* Znalostny management: podpora zdielania znalosti a vedomosti
medzi zapojenymi fud'mi;

e Opatrenia na posudzovanie: premietnutie zakladnych
vSeobecnych poziadaviek do spravy IT, opatrenia mozu byt
rozdelené z hl'adiska dolezitosti a implementacnej urovne.
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Zakladné principy STOPE strategie

* Pre zakladné poziadavky spravy IT sa vyuziva STOPE
stratégia

* Obsahuje 5 zakladnych domén
 Stratégia (S - Strategy)
* Technolodgie (T - Technology)
e Organizacia (O - Organization)
 Ludia (P - People)
* Prostredie (E - Environment) (Bakr, 2004)

» STOPE stratégia umoznuje navrhnut zlepsenia v jednotlivych
doménach na zaklade stavu a ocakavani v ramci
jednotlivych domén
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Sprava IT, pohlad STOPE so Six Sigma procesom

Ciel: Integrovany pohlad spravy IT
Proces (Six Sigma — model DMAIC)

C.Cyklus  |Popis STOPE domény |[Riadenie: znalostny
(v zmysle Six -
Sigma) manazment
1 ((D-Define)  |Aktudlny stav |* (S) Stratégia: IT stratégia a |* Pripravenost: dostupnost
Definuj jej zaClenenie do stratégie | znalosti
2 |(M-Measure) V»?konnost'; organizacie e NadsSenie l'udi: pre uzitocné
Meraj prevadzka a e (T) Technolodgie: znalosti
produkt nadobudanie a * Postoj l'udi: etika a inteligencia
prevadzkovanie (logika)
3 |(A-Analyze) |Porozumenie: primeranych technoldgii |* Integracia: znalostné aktivity
Analyzuj silné aslabé o (0) Organizovanie: * Synergia: kolektivna mudrost
stranky efektivnost IT medzi ludmi (zdielanie znalosti)
- e (P) e Aplikovanie: na vSetkych
4 |(I-lmprove) |Prevadzka a A , , .
.. Ludia: vSetci dotknuti na urovniach
BT oroduld vsetkych Urovniach e Prostriedky: tvorba sieti
5 |(C-Control) |Udrziavanie a e (E) Prostredie: predpisy, |* Meranie: G¢innost a kvalita
Riad' priprava na praktiky a vztahy
dalSie kolo .




Pouzitie jednoduchého pristupu hodnotenia

spravy IT
Hodnotenie spravy IT - Doména ,,Ludia”

1- Dokumentacia je dostupna a vyuziva sa;
2 - Uroven povedomia IT benefitov;

3 -vUr,oveﬁvpovegIomia IT benefitov v organizacii z pohladu
beznych uzivatelov;

4 - Znalosti a tréningoveé kurzy pre manazment a zamestnancov;

5 - Odborna kvalifikacia a IT kurzy pre zamestnancov IT oddelenia;
6 - Rozdelenie zodpovednosti pre zamestnancov IT oddelenia;

7 - Popis prace a zodpovednost pre zamestnancov IT oddelenia;

8 - IT zodpovednost pre internych uzivatelov je definovan3;

9 - IT zodpovednost pre externych uzivatelov je definovan3;

IlOd’_ Pouzivanie zdielania znalosti medzi vSetkymi zucastnenymi
udamil. 158



Hodnotenie spravy IT - Doména

7)

1 - Dokumentacia je dostupna a vyuziva sa;

2 - Zariadenia su vhodné pre zabezpecenie obchodnych
poziadaviek;

3 - IT infrastruktudra je vhodna pre zabezpecenie potrieb
organizacie;

4 - Aplikacne systémy su vhodne pre zabezpecenie potrieb
organizacie;

5 - Datove systemy su vhodné pre zabezpecenie potrieb
organizacie;

6 - Integracia servisov je dostupna;

7 - Meranie bezpecnosti poskytuje vhodnu ochranu;
8 - Standardy su pouZivané pre sluzby;

O - Help desk existuje a je pouzivany;

10 -Webova stranka pre zdielanie znalosti.
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Hodnotenie spravy IT v kategorii "Ludské zdroje"

I Dolez-tost N Implementaaa N
m Kontrolny prvok 1 5 wfi] 1 4 5 gli]
- Dokumentacia 0 0 1 4 2 4,14 2 4 0 1 0 2,00

Urover povedomia IT

benafitoy: RP 0 0 0 1 6 48 1 O0 0 3 3 4,00

Urover povedomia IT
benefitov: uzivatelia 0 0 2 3 2 400 3 0 2 1 1 2,57

Znalosti a tréningové

kurzy: RP a "Nie-IT" 0 0 3 2 2 3,86 1 2 3 0 1 2,71
zamestnanci
Odborna kvalifikacia
a IT kurzy: IT 0 0 1 0 6 4,71 O 0 0 1 6 4,86
zamestnanci
Rozdelenie

n zodpovednosti: RP 0 0 0 2 5 471 O 1 2 3 1 3,57
Popis prace a

7/ zodpovednost pre 0 1 0 2 4 4,29 O 2 2 1 2 3,43

zam. IT odd.
!T zod?oveolr,]ost E)re 0 0 1 4 5 414 0 1 7 7 2 371
internych uzivatelov
IT zodplovedvrjost plre 0 0 4 1 5 3,71 1 3 1 0 2 2,86
externych uzivatelov e

n Pouzivanie zdielania 0 0 0 5 5 429 0 3 3 0 1 2,86

znalosti



Priemerna Uroven dolezitosti

* Podla H. Bin-Abbasa a S. H. Bakryho (2014) sa priemerna
uroven dolezitosti kontrolného prvku i pre danu organizaciu
vypocita rovnako pre kazdu hodnotend doménu (S, T, O, P, E)

Vyjadrime ju pomocou vztahu (1): K

W; =
l /
e kde K
* j—Cislo konkrétneho kontrolného prvku, i=1,2,...N,

N — pocet kontrolnych prvkov v danej doméne, tu N = 10 pre vsetky
domény,

e j— Cislo Urovne hodnotenia, j=1,2,...5,

* w; ;— skalarny sucin dvoch vektorov, jeden vektor predstavuje urovne
hodnot hodnotiacej stupnice (j) a druhy vektor predstavuje
pocetnosti hodnoteni dolezitosti i — teho kontrolného prvku,
vsetkymi aktérmi hodnotenia z danej organizacie,

* K— pocet hodnotiacich z IT oddelenia danej organizacie 161



Priemerna uroven implementacie

* Priemerna uroven implementacie kontrolného prvku i pre
danu organizaciu, sa vypocita taktiez rovnako pre kazdu
hodnotend doménu podla vztahu (2) (Bin-Abbas, Bakry,
2014):

K
- Xj=19i

gl_ K )

e kde

* g; ;— skalarny sucin dvoch vektorov, jeden vektor predstavuje urovne
hodnot hodnotiacej stupnice (j) a druhy vektor predstavuje
pocetnosti hodnoteni implementacie i —teho kontrolného prvku,
vsetkymi aktérmi hodnotenia z danej organizacie
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Indikator percentualnej drovne spravy IT

za hodnoteny doménu—-r %

* Uréime podla vztahu (3) (=N wi-g;)-100
. =1 L Il

l'ZIiV=1 Wi

T %,

e kde

e | —maximalna hodnota hodnotiacej skaly, tu/=5

e N — pocet kontrolnych prvkov v danej doméne, tu N = 10 pre vsetky
domény

e Tento pristup vedie k zisteniu indikatorov urovne spravy IT
za hodnotenu doménu v danej organizacii
v percentualnom vyjadreni (r %).

* Nastavenia je mozné aplikovat nielen na spravu IT, ale aj
na d'alSie oblasti, ktoré mozu byt upravené a doplnené
podla konkrétnych poziadaviek organizacie

163



Vysledok hodnotenia spravy IT vdoméne

"fudia” — FIRMA1

* Indikator percentualnej urovne spravy IT (r) za doménu
“Ludia” uréime podla vztahu (3):
"P" indikator

4)-1
G T L e X I~ 66,09 %
5:42,71

* Uroven spravy IT za doménu “Ludia” v organizacii FIRMA je 66,09 %

* Analogicky postupujeme pri vypocte indikatora
percentudlnej urovne spravy IT (r) pre kazdu hodnotenu
domeénu,

* V zmysle stratégie STOPE musime dostat 5 takychto hodnot
r

* Tieto zakreslujeme formou lucového diagramu 164



Vlykonnost spravy IT [%]

STOPE oh\ad FIRMAL

- "Strategy”
Strateg;a
56,92
E - "Environment” 65,25 T - "Technology”
Prostredie 70,42 Technologie
S— 66,09 59,66
= eop e " - -
Bk O - "Orgamzation
Lgc?s}..e : Organizovanie
zdroje/ Ludia

165
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Priklad pre vybranu doménu

* Pre zjednodusenie sme vybrali doménu
* Ludské zdroje/Ludia

* Vysledky sme spracovali do jednotlivych grafov a ziskali sme
globalny nahlad na droven implementacie spravy IT v

tychto jednotlivych organizaciach (FIRMA1, FIRMA2,
FIRMAS3) v predmetnej doméne

* Na nasledujucich su zobrazené vysledky analyzy pre jednu
vybranu doménu (Ludia) z piatich domén podla stratégie
STOPE

* Na zaklade porovnania sa javia v ramci porovnavanych
organizacii velké rozdiely v chapani a definovani doélezitosti
jednotlivych prvkov a zaroven ich redlna aplikacia v ramci
tychto domén
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Hodnotenie jednotlivych prvkov spravy

ITvdomeéne “Ludia” — FIRMA1

Dokumentécia
5
Pouzivanie 46%4 486 Urovei povedomia
zdiel'ania znalosti 4 5q Lese ot Tttt eeccestsny IT benefitov: RP
’ o®® 4,0
éo b o.
L]
[ ]
[
L]
[
IT zodpovednost’ % Uroveii povedomia
- ° .
pre externych . IT benefitov:
uzivatelov b 4,00 uzivatelia
k 2,57 e
L]
[
[
[ J
L
L .
[
2,71 ¢ Znalosti
IT zodpovednost’ ‘1 o386  cnaosa
e internych d tréningové kurzy:
. : RP a "Nie-IT"
uzivatelov . '
R zamestnanci
..
..
o
Popis préce a e 44,71 Odbornd
®e 3,57 . ifikdcia a IT
zodpovednost’ pre “ee, 471 eec®’ I&Yg%(l 1 ac.lfTa
zam. IT odd. S o°*°’ * urey- 1t
zamestnanci
Rozdelenie ® ¢0Qe ¢ Dolezitost

zodpovednosti: RP
== |Mmplementdacia 167

Pocet respondentov z radu vedenia IT oddelenia (K=7)
N Pocet kontrolnych prvkov (N=10)
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Porovnanie vysledkov hodnotenia
drovne spravy IT v roznych organizaciach

* r - indikator percentualnej irovne spravy IT

* V nasledujucej tabulke je porovnanie vysledkov
hodnotenia Urovne spravy IT pomocou indikatorov r v
doméne ,Ludia“ (,,P“) pre tri organizacie:

* FIRMA1l
* FIRMA?2
* FIRMAS3

* Na obrazku su porovnané indikatory r vdoméne ,P“
troch organizacii vo forme stlpcového grafu
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Organizacia ,P“ indikator

FIRMA1 48,91%
55,96%
66,09%

100,00%
S0,00%
— 80,00%
§ 20 66,09% 70,42%
= 60,00% 55,91% 55,96% 55 17%
= ’ 48,91%
= 50,00% Z
v /
= 40,00% Z Z
- 59:/
3 30,00% //' //%
20,00% 7 9%:
10,00% 7 "/ Z
0,00% /% /ﬁ %é
Vysckaskoila 1 Vysokaskoa 2 FIRMA

Organizacia

W "P" ndikator B "T" indkator
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/aver

* Pouzity pristup sa venuje oblasti Urovne spravy IT na
zaklade kontrolnych otazok, ktora sa venuje viacerym
doménam spravy IT

* Praca sa zameriava na jednu vybrani doménu — Ludia,
ktora je velmi doélezita pri sprave IT v organizacii

e Podl'a porovnania roznych firiem je potrebné tymto
doménam venovat vacsiu pozornost

* Doména ,Ludia” je Casto nedostatocne nastavena a v ramci
spravy IT sa prejavuje zhorsenymi udajmi v ramci ocakavani
a implementacie

* V pripade hlbsej analyzy je mozné pouzivat dalsie kontrolné
prvky, ktoré dokdzu objasnit nastavenia v rdmci jednotlivych
domén a hodnotit zostavajuce 4 domény (S, T, O, E) ..



Poznamka

* Tento prispevok je vystupom projektu:

* VEGA €. 1/0562/18 "Vzajomnd prepojenost medzi fludskym
kapitalom a informacnymi a komunikacnymi technologiami"
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Contemporary state: definition &
accounting treatment

* Human Capital (HC) - the tacit
knowledge embedded in the minds of the
employees (Bontis, 1999)

* expensed in the period incurred, not
capitalized




Contemporary state: def. & acc.

freatment (cont.

2nd Order

1st Order

e

) |

e

Human
Capital

el T

Intellectual
Capital

-

Structural
Capital

I

—

Customer
Capital

AN AN SN

Essence

human intellect

organizational routines

market relationships

Scope

internal within
employee node

internal
organizational links

external
organizational links

Parameters

volume
appropriateness

efficiency
accessibility

longevity volume

Codification
Difficulty

high

medium

highest

Source: Bontis, 1998




Contemporary state: definition &
accounting treatment

 Evident increase of role of HC but...

« n=180 survey; 13% said that HC should be accounted for and reported on BS
(Dean, McKenna, Krishnan, 2012)

Why not:

impossible to measure
very difficult to maintain consistency
too subjective and there would be no conformity among companies

as a line item on the balance sheet could be easily manipulated and, thus,
distort the balance sheet

humans are too mobile, a person could easily switch jobs

the financial performance of a company already represents the inherent value
of the human capital. It is inherent that a successful company would have the

best qualified personnel for their positions (Dean, McKenna, Krishnan, 2012)
176




Some aspects of HC valuation

* What type of asset? What type of value?
(cost, fv, other?)

survey: 4% classified as a current asset, 71 %
intangible asset, 12% investment, and 13 %
other assets (Dean, McKenna, Krishnan, 2012)

* Ownership

* What type of quantification (measurement?
calculation?)

 Kinds of quantity expression: SI units/other
& monetary units




HC as quantity?

Measured quantity -> measurement def.

Field specific

No single one generally accepted
Some agreement on: “.... activity that
involves interaction with a concrete system

with the aim of representing aspects of that
system in abstract terms.” (Tal, 2017)




HC as quantity? (cont.)

Measured quantity:
Measurand (true value)

Acceptable level of uncertainty (purpose of
the measurement)

Repeatibility & reproducibility
Consistency (comparability)
Representativeness (sampling)
Enviromental factors
Intersubjectivity (interpretation)




Program for HC valuation

Conceptualization & modeling (interdisciplinary
approach)

Measurability conditions (soft metrology) (Mari, 2007;
Rossi,2007)

Conditions under which numbers (and their relations)
reasonably represent empirical phenomena -
numerical operations make sense

Accounting principles (reliability vs. relevance)
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Automatization of KDD

+

Process...

... Will allow the domain experts (knowledge

workers) to perfor

m data mining tasks without the

cooperation with ¢
yourself” way.

ata mining experts, in a “do-it-

As the authors of the DataRobot platform believe:
“Automated machine learning creates a new class
of citizen data scientists with the power to create
advanced machine learning models, all without

having to learn to

code or understand when and

how to apply certain algorithms”.

P. Berka @ IWMK2019 - S1 3



KDD Process and ..

Business Understanding is the
initial phase that focuses on
understanding the project objectives

- Data Understanding proceeds with
activities in order to get familiar with
the data

« Data Preparation phase covers all
activities to construct the final dataset

« In the Modeling phase various
modeling techniques are applied

« At the Evaluation stage the quality
of the created model is assessed

« the Deployment phase can be as
simple as generating a report or as
complex as implementing a
repeatable data mining process

Business
Understanding Understanding

Modelling

\{ Erraluation /

P. Berka @ IWMK2019 - S1 4



... Possibilities for its
i Automatization

= Business Understanding and Deployment steps are
closely related to the application domain so its
automatization in a general way would be very difficult

= Data Understanding is already supported by computing
basic characteristics of the data

= data mining automatization is oriented towards supporting
the Data Preparation (preprocessing) and Modeling
(learning) steps

P. Berka @ IWMK2019 - S1 5



Ra pld MIner (rapidminer.com)

= a leading open-source system
for knowledge discovery and

data mining (www.kdnuggets.com)

= a Leader in 2016 Gartner
Magic Quadrant for Advanced
Analytics (www.gartner.com)

= the Top 3 Rated Predictive
Analytics Software for
Enterprise (www.g2crowd.com)

7 [[Local Repository/processes/Stulong-preprocessing-costs* — RapidMiner 5.3.015 @ VSE-01408 =101 x|
File Edit Process Tools View Help
- p ” - ” = @
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Rapid Miner Downloads

https://my.rapidminer.com/nexus/account/index.html
#downloads

<« & ! & Zabezpedeno | https;/my.rapidminer.com/nexus/account/index.htmli#downloads W
i Aplikace iS ISVSFS ISIS Q4 slovnikcz YR Weather Prague || 0365@VSE S Seznam Email [ Posta Outlook Ostatni zalozZky
@ rapldmlner My Account  Downloads Dsignin | @ Register

Click on a RapidMiner product of your choice to download it.

RapidMiner Studio 7.6

Click on your operating system to start the download:

e |nstallation Guide
= Getting Started Tutorials
e Suppott
* Download Source
Windows Windows Linux n

32bit 64bit Requires: Mac OS 10.8+ Requires: Java 8
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Rapid Miner Pricing

) \'j
3 \ [% homesweetim. X i [ www.google.cc x/‘/ W RapidMiner Pric x ' ull Installiﬁivvé karta AN

= C @ Zabezpeceno | https://rapidminer.com/pricing/
i1 Aplikace {§ ISVSFS [ ISIS (L slovnikcz YR Weather Prague || 0365@VSE S Seznam Email [ Posta Qutlook Ostatni zalozky
@ rapidminer PRODUCTS & SOLUTIONS RESOURCES PRICING PARTNERS COMPANY DOWNLOAD )

SMALL MEDIUM LARGE

*2 500 vey | * 5,000 veury | 10,000 veany

# Data Rows 10,000 100,000 1,000,000 Unlimited
# Logical Processors 1 2 4 Unlimited
Performance 2x 4x 10x+
Improvements
Background Process [V 4
Execution
Customer Support Community Enterprise Enterprise Enterprise u
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* Overview of a DM Project
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,Standard" modeling using
Rapid Miner

ol //Samples/processes/03 Valida _ ner Studio Educational 4001 @ VSE-01409
File Edit Process View Connections 3Settings Exensions Help
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» [ Data Access (53)
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Automatization no. 1:
Parameter Optimization

ull <new process™s — RapidMiner Studio Educational 9.4.001 @ vse-01408
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Automatization no. 1:
Parameter Optimization
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Automatization no. 1.
Parameter Optimization

Cptimize Parameters (Grid

iteration k-NN.k
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Automatization no. 2:
i Auto Model

= Auto Model finds the best model using
multiple machine learning algorithms
and hyperparameter optimization

P. Berka @ IWMK2019 - S1 14



Auto Model step 1

il <new process> — RapidMiner Studio Educational 9.4,

File Edit Process View Connections Settings

- AR AR

Auto Model

Recent Data Sets

JapCredit

Local Repository/datalJapCredit
Monk1

Local Repository/datafonk1

Iris
Samples/datallris

Load Results

No results have been stored so far. Selecta
data set above to start a new Auto Model run or
select a folder with results below.

[ SELECT RESULTS FOLDER]

001 @ vse-014028

Extensions Help

Design Results Turbo Prep Auto Model

Load Data

Select Data for a New Model

b @ Training Resources (o

b &b Community Samples (==

b 7 Samples

» B DB iLegecy)

= [l Local Repository |
» @ Connections -

w B data (beris

ﬂ JapCredit (berea - w1, 110818 10:2

AM - 3 E8)
u JCredit-carka (berka - v1. 11/6/18 10:33 AM - 4 kB)
u Monk1 (berea - v1, 11/8/15 10:14 AM - 1 &B)

» [ processes (bers)

IMPORT NEW DATA

- O x

Deployments

,O‘ All Studio |

®

Information

Name: JCredit-carka
Number of rows: 125
MNumber of columns: 10
Number of specials: 2

Label / Target
MName: class
Type: polynominal
Mode: +

Range: [+, -]
Missing: 0

Other Specials

id
Attributes / Columns

jobless, item, sex, unmarried, prob-region, age, deposit, month-payment,
manths, years-comp

P. Berka @ IWMK2019 - S1
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Auto Model step 2

il <new pracess> — RapidMiner Studio Educational 9.4.001 @ vse-01408 - O X

File Edit Process View Connections Seftings Ewtensions Help

H | H ot | b v | . Views Design | Results Turbo Prep Auto Model Deployments | Fi p ‘ All Studio v ‘
Auto Model
Load Data Select Task @

& RESTART  { BACK ) NEXT

‘ Predict Clusters Outliers

Want to predict the values of a calumn?

Wantto identify groups in your data? ‘Want to detect outliers in your data?

Nunmber

n 15

n p f ¥ n 20 10 2 20 2 * =
¥ P f n y 25 5 4 12 o +
n P f n n 40 L) 7 12 2 +
n p f ¥ y 50 5 4 12 25 *
n p m ¥ n 18 10 5 8 1 +
n p m ¥ n 22 10 3 8 4 +
n [ m n n 28 15 4 10 5 &
n P m n n 40 20 2 20 15 +
Vi p m n n 50 5 4 12 0 +
n [ f ¥ n 18 50 8 20 1 +
¥ [ f n n 20 50 10 20 2 +
n 5 f ¥ n 25 50 5 20 5 =
n 4 f ¥ n 38 150 10 20 15 +
n c f n n 50 50 15 20 ? =

425 rows - 11 columns (8 nominal, 4 numerical|
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Auto Model step 3

Wl <new process> — RapidMiner Studio Educational 9.4.001 @ vse-01408 - m] x

File Edit Process VYiew Conneclions Settings Extensions Help

) ‘ 5 H - ’ - . Views Design Results Turba Prep Auto Model Deployments Find data, operators...ec }3| All Studio * ‘

Auto Model |

Load Data Select Task Prepare Target ®

& RESTART { BACK

B0

70

60

50

40

30

20

Equal settings for all costs and benefits. Define Costs / Benefits.

Class of Highest Interest ‘ + - |

(I ap Classes to New Values
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Auto Model step 4

W) <new process> — RapidMiner Studio Educational 9.4.001 @ vse-01408

File Edit Process View Connections Seftings Edensions Help

H r‘— | H - | b = | . Design Results Turbo Prep Auto Model Deployments
Auto Model
Load Data Select Task Prepare Target  Select Inputs
B 2 2 3
& RESTART  { BACK ) NEXT
Selected: 10 / Totak 11
@ DeseiectRed || o seiectan || I eserectau
Selected Status T Quality Name Corrslation ID-ness Stabillity
C——
[ ] i id
-
I
¥ . I jobless 16.72% 88.80%
1
[
¥ [ ] - item 0.08%
[
[
1
| [ ] — sex
1
1
¥ [ ] — unmarried 0
1
"
I
J [ ] — prob-region
1
—
N [ ] = age

- (]

*

,.o| All studio ¥ |

Text-ness

0.00%

®

P. Berka @ IWMK2019 - S1
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Auto Model step 5

) <new process> — RapidMiner Studio Educational 94,001 @ vse-01408 - O X

File Edit Process Wiew Connections Seftings Extensions Help
=Hl- (> - ~

Auto Model

EWS | Design Results Turbo Prep Auto Model Deployments | Finc

,O| Al Studio v |

Load Data Select Task Prepare Target  Select Inputs Model Types @
& = = = 3

« RESTART ( BACK m

Execution Models Data Preparation

Execute on: L_” cal Computer - ‘:) Naive Bayes () Remove Columns with Too Many Values

{this machine)

-, WMaximum Number of Values: B0 o
@) Generalized Linear Model

Queue:

[] Use Regularization ilate pvalue (I Extract Date Information

t Folder for Ste

@) Logistic Regression (I extract Text mformation

@) rastLarge Margin

/| Autamatically Optimize
() Deep Learning
@) pecision Tree

/| Autornatically Optimize

@) Random Forest

/| Automatically Optimize Niimbar of

8 |

() Gradient Boosted Trees Column Analysls

/| Autornatically Optimize Niimbe

() Correlations between Columns

@) support Vector Machine
@) importance of Columns
/| Automatically Optimize V)
< ] >

P. Berka @ IWMK2019 - S1 19



Auto Model step 6

1) <new process> — RapidMiner Studio Educational 9.4.001 @ vse-01408 - m} x
File Edit Process View Connections Ssttings Extensions Help
- \ ‘ P ‘ - | Views | Design } Results ‘ Turbo Prep Auto Model | Deployments l pel ‘ All Studio v |
o [ |
Load Data Select Task Prepare Target  Select Inputs Model Types Resulis @
& RESTART  { BACK
Results Overview
- 2 Al
 dig Comparison Total number of created models: 223
Oveniew
ROC Comparison Accuracy Runtimes (ms)
y
~ | Naive Bayes 75.0% 3 50,000 2.2
E 40,000 ® 1500 =
Model 50.0% = 30,000 L] i
Weights g 1000 =
25.0% >§ 20,000 ® 500 E
= 9 o o o 9 o 10,000
il - o].].1.1. EEEEEE T g
Performance - H
. - & £ £
Lift Chart & @ & ,(:r’“ Py PR R & *‘
B N o & &b & o 2§=
Predictions ,ﬁ\‘d. Qbél s q—f S ?‘&p‘ « & J}\p gﬂ& o ‘5’6\ ?‘&’f
[
Production Model < “6\6 f <
P ' Generalized Linear Model Model Accuracy Standard Deviation Gains Total Time Training Time (1,000.. = Scoring Tin
Naive Bayes 69.3% +12.3% 2 145 2s 2s ~
P ', Logistic Regression
Generalized Linear Model T4.6% +12.4% 6 9s 65 520 ms
b ', FastLarge Margin Logistic Regression 4‘ 55.4% +7.4% -18 s 2s 340 ms _
Fast Large Margin T21% +10.2% 4 Ts 776 ms 1s
b ', DeepLearning
Deep Learning 69.3% +123% 4 5s 5s 1s
b ', Decision Tree Decision Tree A BB.A% +16.8% 0 3s 848 ms 280 ms
v
Random Forest -4 $ 80.4% +8.2% 12 18s G664 ms 2s v
SAVE RESULTS < i >
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| Auto Model (web/cloud)

\GE Predpisy— Vysoka s X | 0§ Fosta—PetrBerka- X | D zizmamnkudtele- X | G rapid minerautome: X | 0 About Auto Modst W % [] RapidMinerAutoMc X # rapid minerautome X | +

u
& Cc 0 & automodel.rapidminer.com/am/modeling/4f4f14fd-dbc2-4e6a-9262-d5ff826024ab/madels
@) PetrBerka [ isis O sovwkcz §§ = (@R o365@VSE BB Petr Berka - Outiook. < il-ssznam @ Chiideite si e-mail. N

Home (3 Logout

O sclccmodess

{07} Chronss Catiinn () Select Inputs

Step 4: Select Models

Analysi

o Select your models
PREDICTIVE MODEL

ALGORITHMS IN AUTO MODEL
Choose one or more of the following methods to model your data:
There are literally thousands of
mathematical algorithms that
data scientists use to help make
predictive models. Auto Model

Pix)

E predpisy ~Vysokis X | (B Posta-petrBerka- X | ED Zemamnkudtele- X | G rapdminerastome X | ) AboutAutomodelw X [T RapidMinersuoMc X @ mpdmmerauome X |+
Generalized Linear

Model &

@

Decision Tree & Naive Bayes @

@

Logistic Regression
L @g < C { @& automodel.rapidminer.com/am/modeling/4f4F14fd-dbc2-4e6a-9262-5Ff826024ab) results/NAIVE_BAYES-TPERF ¥ B *e® Q :

Aplikace (@) PetrBerka [ iss O sk {§ = (3§ 0365@VSE BE Petr Berka - Outlook. s seznam Qi Ohlideite si e-mail. N

=t rapidminer AuTo MODEL WeB @ Home G Logoue
AddData —— (/) Choose Column ——— (/) Selectinputs —— (/) Select Models —— (1) Inspect Results
Model Comparison : Naive Bayes Generalized Linear Model Logisti >
— Step 5: Inspect Results — Model
Comparison

I Performance H £3 Model ‘ @ Apply Model + Export v
INSPECTING BINARY

CLASSIFICATION PERFORMANCE
IN AUTO MODEL

Naive Bayes Performance Metrics

Comparison of predictions with actual data Model Performance Donut
Charts

Accuracy vs Classification Error
— comparison of accuracy vs
classification error of your
predictions. The higher the

e accuracy, the better the predictive
model.
® Accuracy: 89.20% @ Precision: 89.29 @ ® Recall: 100 @ F
(Ratio:of correct predictions) (Ratio of correc: positive predictions atie.of correct positive predictions Precision — the ratic of correct
S TSGR ERGER T @ compared to all positive predictions) compared to ell posicve values) positive predictions compared to
Cookie Settings  Privacy Policy  License Agreement (Ratio of wrong predictions) all positive predictions. The higher

the precision, the better the
predictive model

Microsoft - FIS VBE__doox A Phi&Eka-VZP pdf A phihl4&ks-VZP.pdf A . i
Confusion Matri

Recall — the ratio of correct
Counts of actual vs. predicted values for column class on a test set of 36 rows. pasitive predictions compared to
all positive values. The higher the
recall, the better the predictive

Actually - Actually + Class Precision

model.
Predicted - 0 0 0.00% ) i
Confusion Matrices
Predicted + o LEx 28.20%
A confusion matrix is a chart used
to compare precision vs recall
Class Recall 0.00% ®100.00%
performance for dlassification
randale in Aata ccianca Cachinan. T
Microsoft - FIS VSE...doox DihiEka-vzR. pof ~ phhiatia-vzp.pdf ~ zobrazit e | X
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Automatization no. 3:
i Turbo Prep

= Turbo Prep aims at intuitive data
preparation. This extension allows to
interactively explore and visualize the data,
simplifies data cleansing (automatically
removes low quality and correlated data
columns) and merges multiple datasets
together by automatically identifying
matching columns to merge.

P. Berka @ IWMK2019 - S1 22



Turbo Prep step

AEIE
Turbo Prep

Load Data

Recent Data Sets

IJapCredit

Monk1
ILocal Reposito

itafltonkl

cal Repository/datal)Cred
Iris
iISamplesidatallris

ld:redﬁ-cmh‘n

Local Repository/datal)apCredit

L@ﬂ <new process> — RapidMiner Studio Educational 9.4.001 @ vse-01408

File Edit Process View Connections Seftings Extensions Help

Design Results Turbo Prep Auto Model Deployments

JCredit-carka

Select a data setfrom one of your repositories below and press ‘Load Data’ afterwards. You might need to import new data first. @

IMPORT DATA  CANCEL

» W Training Resources o
3

i Community Samples (=

b 7 Samples

b B DB Lessey

+ [ Local Repository
» & Connections

* [5 data

s
JapCredit
JCredit-carka

e - w1, 117812 10:14 AM - 1 kB)

b [l processes

5

- (m] x

,.O‘ All Studio ¥

Information

Name: JCredit-carka
Number of rows: 125
Number of columns: 10
MNumber of specials. 2

Label / Target
Mame: class
Type: polynominal
Mode: +

Range: [+, -]
Missing: 0

Other Specials

id

Attributes / Columns

jobless, item, sex, unmarried, prob-region, age, deposit,
month-payment, months, years-comp

P. Berka @ IWMK2019 - S1
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Turbo Prep step 2

ul) <new process> - RapidMiner Studio Educational 9.4.001 @ vse-01408 - (m] >

File Edit Process View Connections Settings Extensions Help
H r‘-—_ H - | b v‘ . 'ue-.'vs. Design Results Turbo Prep Auto Model Deployments | Fini

Turbo Prep

Data Sets JCredit-carka

Add new data sets on the left. Details for the selected data are shown below. You can change the data with the following actions. G}

£ Allstudio v

-+ LOAD DATA 2 TRANSFORM  .* CLEANSE  [g GENERATE X PIVOT 2+ MERGE MODEL CHARTS CREATE PROCESS  HISTORY eee
JCredit-carka
ifLocal Repository/data/JCredt-carka
Rows: 125 age
Number
Columns: 12
Last Change: Nong n P f ¥ n 13
n 4 f ¥ n 20 10 2 20 2 2 =
JapCredit y P f n y 25 5 4 12 0 3
HLocal Repository/datatlapCredit
S R O R e n p f n n 40 5 F 12 2 4
Rowes: 125
Columns: 11 n ] f ¥ ¥ 50 5 4 12 25 5
Last Change: None
n 4] m y n 18 10 5 8 1 B
n P m y n 22 10 3 8 4 7
Monk1
ifLocal Repository/data/onk1 n P m n n 28 15 4 10 5 8
Rows: 123 n P m n n 40 20 2 20 15 9
Columns: 7
Last Change: Replace Missing Values y 4] m n n 50 5 4 12 0 10
n c f ¥ n 18 50 8 20 1 1
¥ [ f n n 20 50 10 20 2 12
n c f ¥ n 25 50 5 20 5 13
n [ f ¥ n 38 150 10 20 15 14
n [ f n n 50 50 15 20 ? 15
n c m y n 19 50 7 20 2 16
n 4 m n n 21 150 3 20 3 7
n c m Y n 25 150 10 20 2 18 v

- 12 columns (7 nominal, 5 numerical)
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Turbo Prep step 3

I!QJ Aute Cleansing

Define Target

RapidMiner can automatically perform common data cleansing techniques on your data to better prepare it for machine learning. In case you want to predict a column

later on, please select it below.

prob-region age deposit
Category Number Number

n 18 20

n 20 10

¥ 25 5

n 40 5

¥ 50 5

n 18 10

n 22 10

n 28 15

n 40 20

No target column, thanks!

month-paym... |months years-comp id
Number Number Category Number Category

2 15 1 1 * o

2 20 2 2 +

4 12 0 3 -

7 12 2 4 +

4 12 25 5 +

5 g 1 6 +

3 g 4 7 +

4 10 5 8 +

2 20 15 9 +

X

il >

Y NEXT

25




Turbo Prep step 4

Wl Auta Cleansing %

Define Target Improve Quality

M

This table is just for your information. RapidMiner will automatically remave the columns highlighted below since they have a very low quality for machine learming. We

Many values

will also replace all missing values for the remaining columns.

b unmarried prob-region age deposit month-paym... |months
sfegony Categony Categony Number Number Nirmber Nimmber
n 12 20 2 16

y
¥ n 20 10 z 20 2 2
n ¥ 25 5 4 12 0 3
n n 40 5 T 12 2 4
y ¥ 50 5 4 12 25 5
n y n 13 10 5 a 1 @
n y n 22 10 el 8 4 7
n n n 28 15 4 10 5 g
n n n 40 20 2 20 15 g
n n n 50 5 4 12 0 10
£
< Il >

o
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Turbo Prep step 5

il Auto Cleansing s

Define Target Improve Quality  Change Types  Handle Numbers Summary

You have made all choices. If you proceed now, the calculations described below will be performed on your data and you will see the resulting data set afterwards.

1
I 1. Target column: class 1
1 - 1
1 2. Remove low quality columns |
1 3. Replace missing values 1
1 1

{ BACK #7 APPLY AUTO CLEANSING

P. Berka @ IWMK2019 - S1 27



+

Automatization of
analyses in Rapid Miner

= Optimized parameters node always
available

= Auto Model and Turbo Prep available in
paid version and within free academic
license

P. Berka @ IWMK2019 - S1 28



Resources

Get Started with Fully Automated Data Science, 2019. Rapid Miner. [online] Available at:
<httphttps://rapidminer.com/products/#automated> [Accessed 1 October 2019].

HOFMANN, M. and KLINKENBERG, R., 2013. RapidMiner: Data Mining Use Cases and
Business Analytics Applications. Chapman and Hall/CRC.



CAQ a ludské zdroje

Ing. Renata Janoscova, PhD.
Vysoka skola manazmentu v Trencine
rjanoscova@vsm.sk

Seminar
,INdstroje pre data mining pre/z pohladu znalostnych
pracovnikov”

Vysoka skola manazmentu v Trencine
14th IWKM and IPE

7 - 8 November
Bratislava 2019



CAQ ako névstroj kvalitného riadenia
Sirsi pohlad ...

 CAQv Sirsom ponimani chapeme ako Computer aided quality
management systems

* IS pre podporu systému manazérstva kvality produkcie vo vsetkych etapach jej
zivotného cyklu a hodnotového retazca, naprie¢ CIM a IPIS

» Takéto systéemy CAQ sa vyznacuju najma tym, ze nereaguju az po vzniku
nekvalitnej produkcie, ale jej predchadzaju, a dokonca ju predikuju

* Ak sa pozerdme na pocitacom podporované systémy (CA) zo SirSieho
pohladu, vidime, ze vo vseobecnosti predstavuju novu filozofiu
manazovania celého podniku

* Ing. Jaromir Palan z firmy PALSTAT s.r.o., ktory uz zial nie je medzi nami,
predpovedal, ze ,Fizeni kvality je vlastné kvalitni fizeni...“ (Palan, 2003)

* M6zeme pritom pozorovat, Ze pocitacova podpora systémov manazérstva
kvality sa postupne meni na kvalitné manazérstvo a to s podporou IS/IKT



Sir$i pohlad ...

Vo vyucbe CAQ by sa najma v manazérskych programoch mal viac brat do
uvahy Sirsi pohlad. Nielen CAQ ako sucast CIM - pocitac¢om
podporovanych systémov vo vsetkych etapach vyroby, ale aj IPIS
(Integrované podnikové informacné systémy)

* IPIS - Integruju funkcionality a aplikacie jednotlivych funkénych
systémov, Casto prepajaju IS a datové zdroje obchodnych partnerov,
alebo aj zabezpecuju interakciu a efektivne riadenie vztahov so
zakaznikmi

* Najcastejsie pouzivané integrované podnikové systémy
 ERP, KMS - vnutropodnikové
e SCM, CRM - prekracuju hranice daného subjektu



IS = nervovy system firmy

* V modernych pocitacovych systémoch manazérstva kvality je CAQ sucastou
procesov planovania (APQP), nachadza sa aj v ERP a CRM systéme
* napr. systémy riadenia podnikovej dokumentacie
» vzdelavanie, riadenie udalosti, procesov a projektov,
 TPM a mnohé dalsSie podporné procesy

» (PALSTAT CAQ, EISOD, InQu.CAQ a iné systémy)

* Podla nasho nazoru sa procesné riadenie, ktoré je podstatou noriem sustavy
ISO, neda realizovat bez ,, nervového systému“ firmy, bez integrovanych
informacnych systémov (od MES, ERP, CAQ az po EIS a expertné systémy)

* |ba IS dokaze prepojit podnikové procesy ako horizontalne, tak aj vertikalne



Manazérstvo [udskych zdrojov a IS

 Kvalitny softvérovy systém pre manazérstvo ludskych zdrojov sa
vyuziva na:
 Evidenciu pracovnikov a ich vzdelavania,
e Evidenciu odborného vycviku,
* Evidenciu znalosti a skusenosti pracovnikov
« Stanovenie a popis pracovnych miest
e Urcovanie nevyhnutnej odbornej sposobilosti zamestnancov

* SW by mal zabezpecovat manazérstvo a dokumentovanie poskytovania
Skoleni / vycviku / zdravotnych prehliadok s moZznostou hodnotenia
efektivnosti a nakladov na tieto akcie



Pracovnici — zaklad uspechu kazdej firmy

e Zoznam pracovnikov organizacie s moznostou vedenia karty

pracovnika obsahujucej zakladné informacie o odbornej sposobilosti

pracovnika

* MozZnost uloZenia externe spracovanych dokumentov pracovnych
zmluv, vysvedceni, osvedceni, osobnych dokumentov a pod. ....

I Vyevik

Soubor Mastroje  Mapovéda

Pracovni mista Pracovnic  Plan akd

i 4z e W L AL

E SaBelia e, v

Id pracovnika
# e

o1

g2

003

1

112

30004

300056

363

je8

. Zakladniinformace Role Pracovnimists Kvalifikace akce  Historie/pldn akd - Historie obsazeni mist

1d pracovnika: 228 Pracovnilc Miroslay MAREK StFedisko: Rizenijakosti
Staw Uzivatel Palstat  Typ Kfestnijméno  Pfijmern

P S S
Eﬁ.ktivnl' . . |Franta Koala |
uAktwnl .Elarosiav UhIl‘F
;Akti\rnl' | - ;pepa i
i.ﬁ.ktiunl' 1 mJan éNouék E
|kt | | David \kod
! skt | | i novak :
| Aktivni | ADMIN | | i |Prchalz.
Aktivni | NAZNAK Jan Mammak.
T FTEER P
| Aktvri IMIREKM iIamEsh'laneciMirnslau :
E."'.kti\l'l‘lf o - Zamésh‘uanec_]aroslav | Mekone:

E
£
[=]
<=
E

Zakladni

Kontaktni ddaje

) =]

Pracovnl tda

ld pracovnika Pracovnik

388 Miroslav MAREK

VEk Stav Tvp

|38 ! |Aktivn|' {Zaméstnanec

Llice Cislo domu Misto PsC
Telefon domd Telefon do prace Mobil 1 Mobil 2 Maobil 3
| | [+420734314688 | [+420123458783 | [
E-mail dom(i E-mail do prace

|miroslav.marekl‘ll@gmail.com | |mlroslau.marek@jakost.cz

Datum nastupu Datum odchodu Stiedisko Sména
113.04.2010 || | 1100 | Rizeni jakosti ot | | mistr Fukal
Tarif Pracovni pomér Pracovni zafazeni

I !pln? Ovazek

Charakteristika



Pracovné miesta

* Popis pracovnych miest s definovanim zakladnych poziadaviek na
odbornu spbsobilost a pozadované vzdelavacie akcie (vratane
manazérstva kvality, odbornosti profesie a bezpecnosti prace)

* MozZnost uloZenia prilohy k dokumentu pre podrobny popis
funkéného miesta

* Moznost zobrazenia organigramu podniku na zaklade definovania
utvarov a ich podriadenosti

T Wevik -
soubor  Mastroje  Napovéda

Pracovni mists  Pracovnicd  Plan akd

M4 4z04 bk W UL H T 2] 5] Er A o €]y
1d mista (islo): 100000 Mazev mista (Profese): Reditel podniky
Id mista (fislo) Mazew mista (Profese) Stfedisko . Zakladniinformace Role Pravomod Qsd (dokumenty) Pracovnid Zastupnamista Kvalifkace  Akce
2 Al e = | 1z1 7]
=26 B jednatelfprokurista 10000 | Reditel podriku 123456 : Id mista (Cislo) Mézev mista (Profese] Skupina
Loy predstavitel ved.pro jak.a envir 0001 | wytadovani i | 100000 | !E%d_itel podriku | iHDsDDdéFEﬁ pracovnid
b 1.2 aaaa vikanny manazer 10000 | Reditel podniku 123456 Fﬁ_e_dﬂﬂt_ - __ Utvar Madazené misto {profese)
(=4 100000 ‘Reditel podniku 10000 | Reditel podniku 123456 j| o e Rl s tn e 2] | ||
T H - H r . .
- 200000 Vedoud obchodniha dtvaru | rategons Cislo katalogu prad Info 1
- 201000 Vedoud nakupu 10000 | Reditel podnika 123456 E | | | | |
=~ 201010 Pracovnik centralniho primu Dodavatel H |Imc° Z | |InFo 3 .| |Ir'ﬁ:' 4 | |Ii':'_5
' L 201011 Manipulaén délnik , ' : '
= . Popis
[= 202000 Vedoud prodeje a marketingu 10000 | Reditel podniku 123456 o
L 202010 Pracovnik prodeje Konstrukce s : s s
" ? * Reditel spolecnosti (Elen vrcholoveho vedeni)
-+ 300000 Vedaud vjroby : - ma rozhodujici zodpovédnost za chod spoleénosti
- 400000 vedoud technickéhe Gtvaru : - jmenuje vrcholove vedeni a stanovuje organizaéni strukturu spoleénosti
- eAB000 Vedat e i - odpovidd za zajisténi zdroji pro vybudovani, udrfovani a pfezkoumani systému kvality
i . i - schvaluje Prirucku kvality
gttt Manazer jakost : - Jmenuje piedstavitele vedeni
: - svolava porady vedeni spolecnosti
_arhvualuie nakun novéhn Fafizeni a stroi




bt 2208 2 QLZL

Planovanie a sledovanie akcii - Matica

» Zalozenie karty skolenia vratane zakladnych informacii a poctu

ucastnikov

* Na sledovanie parametrov je uréena zalozka Matica s moznostou
zobrazenia dat kontingencénou tabulkou

Data

= Pracovnici

|- Pracovnia: Veseld Alena

- Pracovnici: Jelen Stanislav

*_ Pracovnici: Cvrnd Hana

= Akee

b Akce: Skoleni na metrologicky Féd

i akee: Zivotni prosted - vstupni & penodické Skol

i~ Akce: TATF 16949 poadavky normy

[. Akce: Orientace nového pracovnika ve firmé
- Akee: PoZérm ochrana - vstupni a periodické Skol.
- Akce: Rudeni za vyrobek, téma bezpednostrich d...
L pracovni mésta: Technik lsboratofe

- Kalifikace

pn P.9.9.9.90.9.4 2. 0.9.5 4

Nézev mista Polofka Typ

Kibd stfediska Nérey stfedsha 1d mista
1d pracovrika / Kiestni jméno 7 | Pijmeni
118 Hana Civina
56 Alena Veseld
783 Stanislav Jelen

Typ dat/ Kad typu Nazev typu Kdd / Mazey /
Akze

S0 Vs

Systémove malosti Zaskoleni novych pracovnikd

501.002 V01.001 vo1.002 voL003

IATF 16948 poda . Poidmiochrana .. Orientace novéh,. Rufeniza vyrobe., Zivotnd prostiedi

Q:: 2 L]
810

2 @ a
Q:: @ ]

V01.004

v01.005
vstupn/ [ opakov,



Karta akcie

 Planovanie a dokumentovanie priebehu jednotlivych skoleni /
vycviku / prehliadok

* Moznost tlace zoznamu ucéastnikov s osnovou skolenia

K akcii su pripojeni ucastnici jednotlivo aj suhrnne podla pracovnych
miest alebo stredisk

* Mozné planovat a sledovat ucast a naklady, a tiez vykonavat
hodnotenie akcie na zaklade podkladov ucastnikov

Karta akce

1d planu akce: 2019-04-0002 Typ akce: Skoleni Akce: ml_ﬁkulenfuiiuatelﬁ CAQ Stawv: V zaddvani

409 |
zakladni idaje 4  ldplanu skee Termin Specifikace
12019-04-0002 | |26.04.2019 ||
Stlaan [ L= ‘
S ke Typ akce
|Jéastnid akce i PO 1 i_.yp - =
P - Skoleni uzivateld CAQ - | |Skoleni
Hodnotic kriteria 2l !
Malkdady | Stav
|V zaddvani v
i
Prilaz  Iatatek ___ Komec - Rozsah
DA [18.04.2013 | l8:30 2] [18.04.2019 | [18:00 =0 7,51
Dréitele opravneni | Skolic organizace Skolici mistnost Max, ifastniki
[Palstats.r.o ore] [Palstat o] | 10 -
Spoluakce e 1
 Volné pole 1 Yolné pole 2 Yolné pole 3 Volné pole 4
Spoluakce |_ | |_ i | | |_
Uastnid spoluakd : :
. Poznamka
; J ab L m
B I A A Tahoma R A W A |

GQpsans EBES
Uéast vsech pozvanych povinna!!!




Naklady a hodnotenie

* K jednotlivym akciam mozno planovat naklady a nasledne porovnat
skutocné a planované naklady

» Takto m6zeme udrzZiavat prehl'ad o nakladoch na skolenia
zamestnancov

» Akcie mozeme hodnotit podla roznych kritérii a hodnotenie
dlhodobo sledovat

I Karta akce | >
Id planu akce: 2013-04-0002 Typ akee: Skoleni Akce: a0 | Skoleni uzivateld CAQ Stav: V zadavani
=N e dzd S i e B A G AEL 3
Zakladni idaje | Nakladova poloZka Mad nékladu  Stiedisko Jednotkova cena  Celkovacena Ména Jednotk
Fad e =l Typ nakladu: Planované naklady
o T | néklady na viastni Skoleni | Za akd | 1100 | Rizeni jakosti 2500 2500 CZK
Hodnoto kritéria : | Eas na cesté |23 akd | 2000 | Obchodni Gtvar | 1500 | 1500 CZK .
Maklady | naklady na dopravu |I-EUDEI | Chchodni Gtvar § 159III
Priikaz S | naklady na ubytovani \Za Géastnka | 1100 | Rizeni jakosti | IEUDE 4501} CTHK '
Opravnéni - _ 10050
Dr#itelé opravneni
spoluakce #
Spoluakce

Ufastnid spoluakd




Chranené udaje

* Vybrané udaje je mozno ochranit na irovni medzi strediskami, ako aj
zabezpecenim pristupu k niektorym udajom len pre pracovnikov
personalnych utvarov

* GDPR
* Napr.:
e Rodné Cislo
e Zdravotny stav
* Platové podmienky a pod.

Soubor H&sﬁm}e | Mapoveda

Pracowvmi U‘ Pomocne databaze...

4 4 Manazerske nastroje...

1d planu Administratorske nastroje...
Id plaf %y Export do XL5...

e Seznam prihlazenych uZivateld...
1 Zmeéna nazvi poloZek
1 Mastaven...




Moduly pre ludské zdroje v PALSTAT CAQ

@ PalstatCAQ’

Databaze:

* Vycvik

* Procesy

e Kontakty

* Reporty

* Monitor uloh

e Archiv

* Dokumentacia (internd/externa)
e Databaza uzivatelov

 Pomocné moduly (Formulare, Vyvojové diagramy,...)
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Poznamka

* Tento prispevok je vystupom projektu:

* VEGA €. 1/0562/18 "Vzdjomna prepojenost medzi ludskym kapitalom a
informacnymi a komunikaénymi technologiami”
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