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Editorial

Wayne Visser definoval pojem udrzatelné a zodpovedné podnikanie (z angl. corporate
sustainability and responsibility) ako koncept orientovany na novu generaciu podnikovej
udrzatelnosti a zodpovednosti prostrednictvom kritickej rozpravy o klasickom spoloensky
zodpovednom podnikani. Podstata konceptu spoCiva v tvorbe pozitivheho vplyvu na
spolo¢nost. Zmysel konceptu spociva v navrhu a adaptacii obchodného modelu udrzatelnosti
a zodpovednosti, ktory je podporovany finanénym a ekonomickym systémom.

Od obdobia, kedy sa spolo¢nost ako taka, proaktivne zaobera problematikou
udrzatelného rozvoja, bolo vyuZitych vela spésobov ako dosiahnut pozitivny spoloCensky
efekt plynuci z konceptu udrzatelnosti.

Podla dalSich zdrojov znamena udrzatelnost zosuladenie ekonomickych ¢&innosti,
hospodarskeho rozvoja, socialnych potrieb a socialnych rizik a otdzky ochrany Zivotného
prostredia. Ide o hfadanie odpovede na otazku, ako dlhodobo a hlavne v buducnosti uspokojit
zakladné potreby obyvatefov Zeme (buducich generacii) a pritom neznicit krehku biosféru,
nevycCerpat vSetky neobnovitelné zdroje, zabezpecit funkénl dynamickd rovnovahu medzi
fudskou civilizaciou a prirodou.

Autori monografie ,Udrzatelné spoloensky zodpovedné podnikanie“ uvadzaju, ze v
procese budovania udrzatelnosti v podnikoch st zamestnanci kltucovou zainteresovanou
stranou vo vSetkych procesoch spolocensky zodpovedného podnikania a pokial ma byt
spolocensky zodpovedné konanie naplfiané, riadenie personalnej politiky je zodpovedné za
procesy aktivneho zapajania zamestnancov do spolo¢ensky zodpovedného podnikania,
zmeny podnikovej kultury a zmeny myslenia.

Udrzatelnost sa prelina cez vSetky procesy a €innosti priemyselnych podnikov (a nie len
priemyselnych). Na koncept udrzatelnosti su tematicky zamerané dva prispevky aktualneho
Cisla Casopisu, ktoré ho spajaju s oblastou marketingu a riadenia l'udskych zdrojov.

Jeden z prispevkov aktualneho Eisla ¢asopisu sa venuje problematike uplatfiovania
Stihleho riadenia v priemyselnom podniku. Z viacerych literarnych zdrojov mozno konstatovat,
ze ,Stihlost podniku znamena vykonavat' len také C&innosti, ktoré su potrebné, robit ich
spravne, hned na prvykrat, robit ich rychlejSie ako ostatni a utrécat pritom menej periazi. Stihle
riadenie podniku, resp. Stihlost podniku je v tom, Ze robime presne to, ¢o chce nas zakaznik,
a to s minimalnym poctom Cinnosti, ktoré hodnotu vyrobku alebo sluzby nezvysuju. Byt Stihly
teda znamena zarobit viac penazi, rychlejSie a s vynaloZzenim menSieho usilia.*”

Uloha logistiky sa v suéasnosti v priemysle meni. Rychlost a spolahlivost dodania, ako
aj sledovatelnost sa stali klu¢ovymi faktormi spokojnosti zakaznikov. Logistika sa zvyCajne
zaobera udalostami, ktoré prinaSaju produkt smerom k zakaznikovi. Oblastou reverznej
(spatnej) logistiky sa zaobera dalsi z lankov, pricom jeho autori kladu déraz aj na udrzatelnu
logistiku.

Trnava, december 2019
doc. Ing. Henrieta Hrablik Chovanova, PhD.

Ustav priemyselného inZinierstva a manazmentu
Materialovotechnologicka fakulta STU Trnava
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WITHIN TIME PERIOD OF 2009 - 2019 IN FIELD OF BUSINESS AND INDUSTRY

Rudolf HUSOVIC, Jana SUJANOVA

Abstract

In this paper, we deal with trend analysis of analytics directions in the field of business analytics
within a period of time from 2009 to 2019. We illuminate the trendline in specific types of
analytics such as predictive, prescriptive, descriptive, and diagnostics analytics. In the first
chapter, we illustrate the theoretical basis for each of the analytics. The following chapter
consists of results of the two datasets, where we deliver the results in the form of maps. We
summarise the issue on the paper briefly in the last chapter.
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Introduction

According to author Davenport (2015), we can divide known Analytics into 1.0 to 4.0
(Davenport, 2015). However, these analytics are based on specific types of foundation, so
called direction, methodology, or orientation.

Authors Holsapple, Lee-Post and Pakaht (2014) refer that perhaps the most frequently
discussed orientation in Business Analytics is predictive analytics (Holsapple, Lee-Post and
Pakath, 2014). What’s more, according to Ghosh (2018), “the future of data analytics lies in
not only describing what has happened, but in accurately predicting what might happen in the
future (Ghosh, 2018a)”. In our field of focus, beside of predictive analytic, we will often use
terms as descriptive analytics, diagnostic analytic or prescriptive analytics. These analytics are
specific orientations, and, in our case, we can sort them by the influence on timeline. In
following lines, we briefly illuminate each of the mentioned orientations and we will focus on
brightening the trends over the Internet’s search queries.

1 Materials
As the introduction to the issue, we declare main orientations in the field of Business
Analytics. Following descriptions will help us to understand the necessity of this paper in the

context of future focus in research.

1.1 Descriptive Analytics

Michael Wu, Chief Scientist of Lithium Technologies in San Francisco, describes
Descriptive Analytics as the simplest form of Data Analytics, which captures Big Data in small
nuggets of information. As Wu observes, 80% of Business Analytics falls within the ambit of
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Descriptive Analytics. (Ghosh, 2018a). As stated in the journal “Analytics in a Big Data World”,
one of the contributors Baesens (2012), declares that descriptive analytics is the interpretation
of historical data to better understand changes that have happened in a business. Descriptive
analytics describes the past using a range of data to draw comparisons. Most commonly
reported financial metrics are a product of descriptive analytics, e.g., year-over-year pricing
changes, month-over-month sales growth, the number of users, or the total revenue per
subscriber. These all describe what has occurred in the business in the time period being
measured (Baesens, 2012).

As reported by Gosh (2018), as soon as the “volume, velocity, and variety” of Big Data
invades the limited business data silos, the game changes. Now, powered by the hidden
intelligence of massive amounts of market data, Descriptive Analytics takes new meaning.
Whenever Big Data intervenes, vanilla-form Descriptive Analytics is combined with the
extensive capabilities of Prescriptive and Predictive Analytics to deliver highly-focused insights
into business issues and accurate future predictions based on past data patterns. Descriptive
Analytics mines and prepares the data for use by Predictive or Prescriptive Analytics. Big
Data lends a wide context to the “nuggets of information” for telling the whole story. Also view
this presentation from Information Builders on four popular types of Business Analytics (Ghosh,
2018a).

We can with agree author’s description of descriptive analytics and to sum it up we can
say that this kind of orientation focuses on a static view of previous dynamic data, nowadays
focused on mining the data as the window to the past events.

1.2 Predictive Analytics

In the wider meaning, predictive analytics describes a range of analytical and statistical
techniques used for developing models that may be used to predict future events or
behaviours. There are different forms of predictive models, which vary based on the event or
behaviour that is being predicted. Nearly all predictive models produce a score; a higher score
indicates that a given event or behaviour is very likely to occur (Technopedia.com, 2019).

According to data scientists the term also describes the application of a statistical or
machine learning technique to create a quantitative prediction about the future.
Frequently, supervised machine learning techniques are used to predict a future value or to
estimate a probability (MathWorks.com, 2018). As reported by Ghosh (2018) as Data Mining
and Machine Learning jointly offer solutions to predict customer segments and marketing
ROls, the future Predictive Analytics techniques will continue to evolve into Prescriptive
Analytics, creating as a mash-up of predictions, simulations, and optimization (Ghosh, 2018b).
To summarize introduction to predictive analytics, predictive analytics uses predictive
modelling which applicate mathematical and computational methods to predict an event or
outcome. These models forecast an outcome at some future state or time based upon changes
to the model inputs.

1.3 Diagnostic Analytics

According to Olson and Wu (2017) diagnostic analytics may/can apply analysis to sensor
input to direct control systems automatically. As authors said, this is especially useful in
mechanical or chemical environments where speed and safety considerations make it
attractive to replace human monitors with automated systems as much as possible. However,
it can lead to some problems, such as bringing stock markets to their knees for short periods
(until humans can regain control) (Olson and Wu, 2017).




FORUM MANAZERA 2/2019
ISSN 1339-9403

1.4 Prescriptive Analytics

As we start this chapter we want to highlight one sentence delivered by Mathwork’s
scientist (2018): “Prescriptive analytics starts with data and ends with decisions.” This
sentence is critical in understandig what is the main purpose prescriptive analytics. The term
prescriptive analytics was coined by IBM and described in detail in a 2010 piece an IBM team
wrote for Analytics Magazine. Prescriptive analytics is also the third and final phase of business
analytics, which also includes descriptive and predictive analytics. Conforming to authors
Siksnin and Pedersen (2016) prescriptive analytics refers to analytics that seek to provide
optimal recommendations during a decision-making process. Unlike observational analytics
or predictive analytics, prescriptive analytics determines ways in which business processes
should evolve or be modified (Sikdnys and Pedersen, 2016).

2 Methods

As we will contribute the results, the provided humbers represent search interest relative
to the highest point on the chart for the given region and time. A value of 100 or 100% is the
peak popularity for the term. A value of 50 or 50% means that the term is half as popular. A
score of 0 means there was not enough data for this term. We provide two sets of results for
two datasets. Datasets collected data for one decade, for period of time from 2009 to 2019.
Dataset 1) contains overall results for all of the four directions of analytics (in ratio) and dataset
2) consist of result with excluded term ‘predictive analytics’ (in ratio). We decided to exclude
the term, just because the term ‘predictive analyticis’ is widely much more popular in search
gueries, than the rest of three orientations, which would lead the results to be un-accurate or
not representative in ratio of the rest three terms. Nevertheless, we understand necessity of
the right comparation, so we present proper ratio on first dataset and then in second, excluded,
dataset.Ratio for Dataset 1 is measured via equation (1) and for Dataset 1 is measured via
equation (2).

(1) RQDepreda + RQDpresat RQDpia + RQDpea = 100%

(2) RQDpresa+ RQDpia + RQDpea = 100%

RQD Ratio of Queried Data in Context of Business and Industry in Time
RQDpreda Ratio of Queried Data for Predictive Analytics

RQDpresa Ratio of Queried Data for Prescriptive Analytics

RQDpia Ratio of Queried Data for Diagnostic Analytic

RQDpea Ratio of Queried Data for Descriptive Analytics

3 Results

As is presented on the figure bellow, on firs sight, we can notice significant disproportion
between predictive analytics. We can see predictive analytics trend is increasing by the time
and in comparison, with another tree of analytics we can spot mentioned disproportion.

As we already know, the term prescriptive analytics was coined in 2010 we can clearly
see that the term prescriptive analytics is not presented before 2010, which ensure us that the
term was not discussed on the Internet based on search queries. All of the orientations of
analytics have increasing trend. However, the descriptive, diagnostics and prescriptive
analytics linear trend is increasing much slower than predictive analytics search query.
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Figure 1 Overall results with linear trend lines (own processing)

3.1 Overall Results by Region

If we look further, on overall result by region on figure 2, we can see descriptive analytics
with leading countries such as, India with 4% of queries, followed by United States, Canada
and Australia with 2% of queries in ratio with the rest of presented analytics.

As we mentioned, the predictive analytics is much more popular, then the rest of
analytics, we can see the major countries with 98% off all queries came from Brazil, followed
by United States Canada with 2%, India with 4% and Australia with 2%, 8% of queries belong
to Philippines.

We had discovered that diagnostic analytics is still unpopular with researchers in terms
of business and industry as we can see on a figure 4, less then 1% of queries came from the
United States in India.
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In terms of prescriptive analytics as a can see on figure number five 8% of queries came
from Philippines how old my 6% of queries from Australia Malaysia in 4% of queries from India
followed by 3% of queries from Germany, United Kingdom, and United States with Canada.
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Figure 2 Descriptive Analytics (own processing)
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Figure 3 Predictive Analytics (own processing)
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Figure 4 Diagnostic Analytics (own processing)
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Figure 5 Prescriptive Analytic (own processing)

3.2 Results with Excluded Term ‘Predictive analytics’

On the Figure 6, we can see overall results with excluded term predictive analytics. With
exclusion, we‘ve achieved much more precise results in terms of the ratio between descriptive,
diagnostic, and prescriptive analytics. We can notice that trend line of prescriptive analytics
has higher slope than test of two. This may also indicate future increase of popularity of the
prescriptive analytics in the field of business and industry.
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Figure 2 Results with Excluded Term ‘Predictive analytics’ (own processing)

3.3 Results with Excluded Term ‘Predictive analytics’ by Region

As we can see on the Figure 7, search query descriptive analytics is quite often in region
of Philippines (51%), followed by Malaysia and India (42%), Canada (37%), Australia (33%),
and USA (32%). Lowest value acquired Germany (28%).

10



FORUM MANAZERA 2/2019
ISSN 1339-9403

M42% M51% M33% WM43%

W32% 37 % 28 % 26 %

7

- o

Powered by Bing
© GeoNames, HERE, MSFT, Microsoft, Navinfo, Thinkware Extract, Wikipedia

Figure 7 Descriptive Analytic with Excluded Term ‘Predictive Analytics’ (own processing)

Prescriptive analytics became highly popular within the regions. Highest values acquired
Brazil (100%) of searched queries in the time, followed by UK (74%) and Germany (72%). We
can forecast that in those countries, demand for prescriptive analytics will increase. Other
countries are presented in the figure groped by colour.

In terms of the diagnostic analytics, we did not hoard enough of data to graphically
represent the diagnostic analytics on the map. Therefore, we can say that demand for
diagnostic analytics will increase over period of time, but for now it acquires low values.

W74% MW72% 67 % 63 % 58 %

57 % 50 % 49 % 100 %

Powered by Bing
© GeoNames, HERE, MSFT, Microsoft, Navinfo, Thinkware Extract, Wikipedia

Figure 8 Prescriptive Analytic with Excluded Term ‘Predictive Analytics’ (own processing)

4 Discussion

To conclude, we presented in this paper our research on trend analysis of analytics
directions in the field of business analytics within time period of 2009-2019. We have
discovered, predictive analytics is widely popular query across the Internet, especially in
countries such as United States and Canada, also Brazil, India, and Australia. Prescriptive

11
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analytics have shown us queries with high demands in Brazil, UK and in Germany with value
over 70%.

Increasing trend line tell us, that the demand for these types of analytics will increase
over time. With the application of machine learning in artificial intelligence, this kind of applied
statistics and analytics will lead in the business and industry, to serve high-efficient processes.
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COMPARATIVE ANALYSIS OF LONG-RANGE WIRELESS TRANSMISSIONS
FOR IOT APPLICATIONS FOR INDUSTRIAL PRACTICE

Rudolf HUSOVIC, Peter SZABO, Miroslava MLKVA

Abstract

This article arose out of necessity for fundamental technology differentiation in terms of
progressive approaches in production system. In this paper we deal with major technology
solutions for data transmission in context of IoT and low-powered long-range technology. In
first part of this paper we illuminate the leading transmitting technology on the market followed
by qualitative comparison in the next chapter. In conclusion we are summing up the reached
results followed by discussion on the topic.

Keywords:
Comparative Analysis, LoRa, LoRaWan, NB-1oT, Overview, SigFox

1 Introduction

With the reference to Luvisotto et al. (2018), Low-Power Wide-Area Networks (LPWANS)
have recently emerged as appealing communication systems in the context of the Internet of
Tings (IoT) (Luvisotto et al., 2018). In era of IoT there is only one question left. In terms of new
system of communication, with sight on efficiency of energy and performance, in industrial
enterprise or even very popular start up projects, as researchers, protectants, designers, or
managers we have to think about the issue, which necessarily leads us to ask: “Which
technology for long range wireless transmission is most suitable for specific kind of project?”
Sigfox, LoRa, and NB-IoT are the three leading technologies on the market. In this paper we
focus on technology description and their comparation across available manufacturers.

2 Materials and Methods

In following materials, we describe briefly basic knowledge about the technology as it is
presented by manufacturers. Also, main method used in this paper is analysis of qualitative
properties of highlighted technology. We focus on Proprietary vs. Open Source aspect, key
technology provider, area range, or bandwidth, and data transfer.

2.1 Applications

According to Luvisotto et al. (2018) in article On the Use of LoRaWAN for Indoor
Industrial 10T Applications, we refer simple but garrulous figure which describes behaviour or
simple data flow of long-range wireless transmissions for loT applications in industrial
conditions.

13
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Figure 1 A schematic representation of the indoor industrialmonitoring scenario
(Luvisoto et al., 2018)

N

It is clear that data flow consists of sensor, central server, cloud, but we highlight also
wireless link and backhoul link. According to Luvisotto et al. (2018) LPWANSs are designed to
offer affordable connectivity to a high number of low-power devices distributed over large
geographical areas. In this section, the most widespread LPWAN solutions are discussed, with
a particular focus on LoRaWAN.

We provide authors description of the Figure 1: ,As can be seen, it refers to a monitoring
network composed by N devices (end nodes) deployed in a building where an industrial
process is taking place. The devices are distributed within a circular area of radius r and
periodically sample different physical quantities that allow monitoring the state of the process.
Each node sends the updated sample value as a message of L bytes, with a transmission
period of P seconds, to a sink node installed at the center of the building, which will be either
a GW in a LoRaWAN network or, more generally, a PAN coordinator in a WPAN. The sink will
in turn send the data received from the end nodes to a central server. This configuration
resembles that of industrial wireless sensor networks deployed in monitoring
systems.(Luvisotto et al., 2018)”

According to Rizzi et al. (2017), in industrial applications, the protocol complexity is
moved into a centralized manager that regulates the behaviour of each node, which is simple
and low cost. The manager constantly checks the whole network status (collecting for instance
health reports from the nodes) and schedules communications with the aim of avoiding or at
least limiting contentions (Rizzi et al., 2017). Understanding this architecture is easy enough
but crucial for designing future Industry 4.0 application. Therefore, we can move forward to
specific manufacturers and products.

2.2 LoRaWAN

LoraWAN is network for Lora applications developed by Lora Alliance. On the other
hand, LoRa is a spread spectrum modulation technique derived from chirp spread spectrum
technology. LoRa is proprietary, open technology patented by company Semtech. A presented
on Semtech.com (2019) it focuses on devices and wireless radio frequency technology with a
long range, low power wireless platform that has become the de facto technology for Internet
of Things (loT) networks worldwide (Semtech.com, 2019).

LoRa mainly operates on free bands (e.g., unlicensed bands) worldwide, including 433,
868, and 915 MHz. The LoRa network basically comprises four sections: the terminal (built-in

14
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LoRa module), gateway (or called base station), server, and cloud. The LoRa network also
supports two-way transmission of application data (Arrow.com, 2017).

Sforza (2010) describes Lora as a physical layer technology that modulates the signals
in sub-GHZ ISM band using a proprietary spread spectrum technique (Sforza, 2010).

LoRa Technology itself offers compelling features for 10T applications including long
range, low power consumption and secure data transmission. The technology can be utilized
by public, private or hybrid networks and provides greater range than cellular networks. LoRa
Technology can easily plug into existing infrastructure and enables low-cost battery-operated
IoT applications. Semtech builds LoRa Technology into its chipsets which are incorporated
into devices manufactured by a large ecosystem of 10T solution providers, and connected to
networks around the globe (Semtech.com, 2019).

2.3 SigFox

Sigfox employs the differential binary phase-shift keying (DBPSK) and the Gaussian
frequency shift keying (GFSK) that enables communication using the Industrial, Scientific and
Medical ISM radio band which uses 868MHz in Europe and 902MHz in the US. It utilizes a
wide-reaching signal that passes freely through solid objects, called "Ultra Narrowband" and
requires little energy, being termed "Low-power Wide-area network (LPWAN)". The network is
based on one-hop star topology and requires a mobile operator to carry the generated traffic.
The signal can also be used to easily cover large areas and to reach underground objects
(Dregvaite and Damasevicius, 2016).

To brief summing up SigFox operate on proprietary LPWAN with limited free data
transmissions. Approximately 140 a day transfers can be transmitted free of charge. That
seems to be sufficient for some of tracking applications.

2.4 NB-loT

With reference to gsma.com (2017), Narrow Band-Internet of Things (NB-IoT) is a
standards-based low power wide area (LPWA) technology developed to enable a wide range
of new loT devices and services. NB-10T in comparation to other manufacturers significantly
improves the power consumption of user devices, system capacity and spectrum efficiency,
especially in deep coverage. Also, NB-IoT is supported by all major mobile equipment, chipset
and module manufacturers. According to the source, NB-loT can co-exist with 2G, 3G, and 4G
mobile networks. It also benefits from all the security and privacy features of mobile networks,
such as support for user identity confidentiality, entity authentication, confidentiality, data
integrity, and mobile equipment identification (gsma.com, 2017).

To conclude, NB-IoT operates on already build 2G, 3G, and 4G network. This means that
NB transmissions are not free of charge. The charge depends on the owner of the
telecommunication technology, in Europe it is widely known as Telekom, Orange, or Vodafone.

3 Results

We present the results in following table and diagrams. We found out that application of
specific technology may affect final result of quality of appliance. Nevertheless, meaning of
quality is questionable but in general we mean final working application with specific purpose.
As we can see on the Table 1, we have to think first, what is the purpose of the application,
and then pick suitable technology in meaning of effectiveness of costs and quality
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Table 1 Comparation of the technology properties

LoRaWAN NB-loT SigFox
Bandwith 125 and 250kHz 200kHz 100Hz
Max Data rate 50kbps 200kbps 100bps
Max day transmisions unlimited unlimited 140
Max lenght 243b 1600b 12b
Range 5-20km 1-10km 10-40km
Interference snsitivity very low high very low
Encryption yes yes no
Standard LoRa-Alliance 3GPP SigFox-based network

SigFox

NB-loT

LoRaWAN

o

50 100 150 200 250 300
Max Range (km) B Max Data Rate (kbps) W Max Bandwith (kHz)

Figure 2 Visualization of the comparation

4 Discussion

In this paper we briefly highlighted the main properties that can affect possible 10T applications
as is the area range, mobility of the object, or the necessary data transfer. The loT factors and
the technical differences between Sigfox, LoRa and NB-loT determine their feasibility for
specific applications. One technology cannot serve all 10T applications. Various applications
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are listed in this section as a summary of the best applications. We know that another suitable
application is: smart building, smart farming, smart traffic, but in our case smart manufacturing
in terms of Industry 4.0, and smart logistics. 10T is just the begging of the new area of the smart
and self-sufficient objects in our daily production life and it was the reason to provide this
overview.
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UDRZATELNY KOMPETENCNY MODEL PRE VYBRANE KATEGORIE
ZAMESTNANCOV V AUTOMOBILOVOM PRIEMYSLE

A SUSTAINABLE COMPETENCY MODEL FOR SELECTED CATEGORIES
OF EMPLOYEES IN THE AUTOMOTIVE INDUSTRY

Henrieta HRABLIK CHOVANOVA, Mérja KHANDLOVA,V Dag,mar BABCANOVA,
Helena FIDLEROVA, Helena MAKYSOVA

ABSTRAKT

Priemyselné podniky velmi ¢asto vyuZivaju kompetenény pristup a kompetenéné modely na
Jednotlivé prvKky riadenia svojich zamestnancov a uvedomuju si, ako dblezité je pristupovat’
odborne a udrzatelne ku kazdému kroku prvkoch riadenia ludi, predovSetkym pri vybere a
rozvojovych aktivitach, ktoré suvisia so stabilizaciou. Mat kvalitnych a kompetentnych
zamestnancov je podmienkou udrZatelného podnikania. Clénok popisuje a analyzuje
sucasny stav vyuzZivania kompetenéného modelu v automobilovom priemysle, priCom sa
zameriava na hladanie moZzZnosti ako zlepSit kompetenény model a jeho vyuZivanie
v jednotlivych prvkoch personalneho manazmentu.

Kruacové slova
kompetenény model, kompetencie, zamestnanci, automobilovy priemysel, udrZatelnost, trh
prace, informacné technolégie

ABSTRACT

Industrial enterprises very often use the competence approach and competence models for
individual elements of human resources management. At the same time they realize how
important it is to approach professionally and sustainably to every step of the elements of
human resources management, especially in the selection and development activities related
to stabilization. Having quality and competent employees is a precondition for sustainable
business. The article describes and analyses the current state of using the competence
model in the automotive industry, focusing on finding ways to improve the competence model
and its use in individual elements of personnel management.

Keywords
competence model, competencies, employees, automotive industry, sustainability, labor
market, information technology

UvoD

Sucasny trh prace musi velmi rychlo reagovat’ na vSetky zmeny, zvySuje sa pruznost a
flexibilita v podnikani, nakolko je nedostatok kvalifikovanej pracovnej sily, predovsetkym v
oblasti vzdelanych Specialistov z technickych odborov, ktoré su pre potreby automobilového
priemyslu podstatné. Spolupraca podnikov so strednymi/vysokymi $kolami &asto nenapifia
oCakavania ani po stranke kvality, ani kvantity, preto podniky musia siahat po
kombinovanych rieSeniach. Ziskavaju menej kvalifikovanych zamestnancov, ktori su Casto
bez kvalifikacie v odbore, ktorym musia poskytovat odborné tréningy a vzdelavanie. Pri
vyuzivani kompetenénych modelov sa podniky priklanaju ,k rychlo pouzitefnym® dostupnym
kompetenénym modelom, ktoré sa daju vyuzit univerzalne pre vacsinu pracovnych pozicii.
Pre konkrétny podnik je dobry kompetenény model vyraznou pomdckou ako presne
zadefinovat’ odborné a osobnostné poZiadavky na zamestnanca a sluzi aj ako nastroj k
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ZlepSeniu vykonnosti celej organizacie. Pokial sa vyuZiva kompetenény pristup v prvkoch
riadenia znamena nie len efektivnost, ale aj vysoku mieru transparentnosti a objektivity.
Spravni zamestnanci su pre podnik vysoko cennym kapitalom, preto kompetenény model je
aj kvalitnym nastrojom stabilizacie a motivacie. (Khandlova, Hrablik Chovanova, 2019)

TEORETICKY PREHLZAD KOMPETENCNEHO PRiISTUPU

Prva ucelena koncepcia chapania manazmentu vznikla v druhej polovici 19. storocia, v
obdobi rychleho rozvoja priemyselnej vyroby, kedy bol dostatok prirodnych zdrojov, ale
nedostatok kvalifikovanych pracovnych sil a preto vznikla potreba racionalneho riadenia
vyroby. Zacal sa formovat klasicky manazment, ktory chapal riadenie ako oddelenu vedu
(Belz, Siegrist 2001).

Zaciatky uplatfiovania kompetenéného pristupu je mozné datovat od 40. rokov 20.
storoCia. Impulzom sa stali metédy vyberu vojakov a nasledna séria Studii, ktora priSla k
zaveru, Ze analyza pracovného miesta ma byt zaloZzena na identifikovani klu¢ovych
poziadaviek na miesto. Uvedena Studia sa priamo nevenovala kompetenciam, ale polozila
zaklady noveého pristupu k hodnoteniu pracovnych €innosti. Az v roku 1959 Robert White
prvykrat identifikoval kompetenciu ako lfudsky rys (Kubes, Spillerova, Kurnicky 2004).

Zaciatkom 70. rokov 20.storoCia kriminalisti zacali vytvarat behavioralne profily
pachatelov (popis pozorovatelného spravania sa a neskér aj popis spravania sa v konkrétnej
situacii). V tomto popise profilov sa viac zaujimali o to, ¢o vSetko musi pachatel ovladat, aby
bol schopny spachat trestny &in. Nebolo podstatné akou je pachatel osobnostou, pretoZe sa
neda Ciarou jednoznaéne oddelit profil jedinca, ktora trestny C€in spacha ajedinca s
nekriminalnym profilom. Personalisti su v podobnej situacii, na rozdiel od toho, Ze pri
vyberovom konani maju pred sebou rézne osobnosti, ku ktorym potrebuju priradit’ ich ,iny*“.
Kriminalisti vytvaraju ,vyberové konanie“ na neznameho pachatela a personalisti na to, Ci
budi potencialni kandidati (zamestnanci) vediet ,vykonat“ v pracovnej pozicii (Hronik,
Vedralova, Horvath 2009).

David C. McClelland v roku 1973 zavrhol inteligenciu ako kritérium UspeSnosti prace.
Po mnohych Studiach dospel k nazoru, Ze Skolské hodnotenie automaticky negarantuje
vynikajuci pracovny vykon a uspech v Zivote. Flanganova McClellanda doplnila a poukazala
na to, Zze uspeSnost prace je definovana vykonom a ten prichadza ako subor (suhrn)
viacerych faktorov (Kubes, Spillerova, Kurnicky 2004).

McBer v spolupraci s McClellandom vytvorili program pre hodnotenie kompetencii.
Hlavnou otazkou bolo, ktoré kompetencie odliSuju uspesnych riadiacich zamestnancov,
manazérov od tych menej uspesnych. Identifikovali pat zakladnych kompetencii, ktoré boli
povazované za dobleZité pre uspeSny vykon manazérskej prace: Specialne vedomosti,
intelektualna zrelost, podnikatelska pripravenost, medziludska zrelost a pracovna zrelost
(Kubes, Spillerova, Kurnicky 2004).

H. Mintzberg formuloval tri hlavné pracovné role manazéra: interpersonalne,
informacné a rozhodovacie. V knihe ,Povaha manazerské prace“ z roku 1973, vychadzal z
realnych pozorovani manazérov pri praci, avSak nesustredoval sa na to, aky by manazér mal
byt a aké vlastnosti by mal mat, ale o manazér robi. (Hronik, Vedralova, Horvath 2009).

Kompetenény pristup znamena riadenie fudskych zdrojov podfa kompetencii, ktory je
vysoko aktualny v zloZitej situacii na trhu prace a je ho mozné nazvat celostnym a
najprogresivnejSim systémom riadenia ludskych zdrojov. Prave tento pristup zabezpecCi
efektivne fungovanie procesov v podniku ( Porvaznik, Ljudvigova, Skorkova 2016).

Kompetencny pristup v oblasti riadenia fudskych zdrojov zvySuje Sance prijatia
vhodnejSich a kvalifikovanejSich zamestnancov na urditd pracovnu poziciu, umozhuje
vyvarovat sa akychkolvek predsudkov a diskriminacie, umozriuje rychlejSie adaptovanie sa
na podnikovu kultiru a je potrebny kratSi ¢as na dosiahnutie vysokého vykonu (Kubes,
2004).
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Podniky, ktoré chcu zvySovat wvykon, vyuzivaju spésobilost zamestnancov a
kompetenéné modely, ako vyznamny nastroj riadenia podla kompetencii (obr.1), ktory
prinasa ekonomicky prinos (Kubes, Spillerova, Kurnicky, 2004).

Kompetenény model je mnozinou a suhrnom kompetencii: zru¢nosti, schopnosti a
spOsobilosti zamestnancov, ktoré potrebuju k uspeSnému vykonu na svojej pozicii. Je
prirodzené, ze najviac pozornosti sa v praxi venuje manazérskym kompetenciam - nakolko
od kvality manazérskej prace zavisi vo velkej miere Uspech celej spoloCnosti a manazér je
nositelom kompetencii a podnikovych hodnét. Skupina najdélezZitejSich - kfucovych
kompetencii vytvara ziadany a unikatny kompetenény model pri vybranych kategériach
zamestnancov v podnikoch (Porvaznik, Ljudvigova, Skorkova 2016).

Kompetencény pristup
Riadenie podl'a kompetencii

Vyuzivanie sposobilosti:
Zvysovanie vykonu vedomosti, schopnosti, zru¢nosti,
charakterové vlastnosti,

hodnoty a postoje

Obr. 1 Kompetencny pristup (vlastné spracovanie podla Kubes, Spillerova,, Kurnicky, 2004)

Kompetencny model funguje v podniku tak ako kompas pre namornika. Kompetencny
model popisuje konkrétnu kombinaciu vedomosti, zru€nosti a dalSich charakteristik
osobnosti, ktoré su potrebné k efektivnemu plneniu Uloh v organizacii. V praxi je znamych
niekolko druhov kompetenénych modelov. Je samozrejme na rozhodnuti podniku, aky
kompetenény model pouZije (Kube$, Spillerova, Kurnicky 2004).

KompetenCny model zvySi kvalitu prace ludskych zdrojov v nasledujucich oblastiach
(Kubes, Spillerova, Kurnicky 2004):

e prepajanie stratégie organizacie (ciele, viziu a hodnoty podniku ) so stratégiou HR,

vyber vhodnych kandidatov na manazérske pozicie,
cieleny rozvoj manazérskych kompetencii zamestnancov,
identifikacia a rozvoj talentov v podniku,
nastroj hodnotenia, kontinualneho rozvoja a rastu zamestnancov a tym aj celej
organizacie.
Kazdy kompetenény model by mal obsahovat' (Kubes§, Spillerova, Kurnicky 2004):
e popis kompetencii a ich celkovy prinos pre podnik,
o typickeé prejavy spravania — meratelné a pozorovatelné,
¢ hodnotiacu stupnicu pre kazdu kompetenciu.

KOMPETENCIE A TVORBA KOMPETENCNYCH MODELOV

Pre organizaciu je kluCové, aby mala zamestnancov nie len stabilnych ale aj
motivovanych. Nestaci totiz, Zze zamestnanec disponuje klucovymi kompetenciami, ale musi
byt aj dostatoCne motivovany, uvedené kompetencie aplikovat v podnikovej praxi.
Zamestnanci, ktori napifiaju poslanie a viziu, pri vytvarani pridanej hodnoty a pri zvy$ovani
vykonu by mali mat tieto najdélezitejSie kompetencie (Veteska, Tureckiova 2008):

o Konat’ samostatne — rieSit problémy podla vlastného uvazenia, vyvodit dosledky z

konania, ktoré nie je v sulade s podnikovymi stratégiami, zvladat nové situacie.

e Mysliet' v suvislostiach — byt predvidavy, prihliadat k doésledkom vlastného

konania, mysliet v kontexte celej organizacie a pracovat systematicky.
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¢ Samostatne sa uéit’' a neustale sa vzdelavat’ — zaujimat sa o informacie a
inovacie, rozvijat svoje vedomosti, zruénosti a schopnosti, aktivne pristupovat k
technologickému, informaénému a inovaénému pokroku.

e Byt pripraveny podavat’ vykon — prispievat k uspechu celej firmy svojou
odbornostou, ucelnostou a Sikovnostou.

e Mat radost’ z prace — mat svoju pracu rad, vazit si pracovnu poziciu a prilezitosti,
reSpektovat kolegov, profesionalne vztahy.

o Disponovat’ dobrymi pracovnymi vlastnostami — byt spofahlivy, Ustretovy k
technickym zmenam a vyzvam.

e Zodpovednost’ — schopnost’ prebrat zodpovednost za svoje rozhodnutia a ked je
potrebné rychlo sa vediet rozhodnut.

e Socialna prisposobivost — znamena ochotne a uspeSne spolupracovat s
ostatnymi, zvladat emdcie svoje aj inych a vyborne sa orientovat v medzifudskych
vztahoch.

Procesov tvorby kompetenénych modelov, ako tvrdi Porvaznik a kol. (2013), je
niekolko. To ako sa jednotlivé stadia tvorby kompetenénych modelov vytvaraju zalezi od
prace expertnej skupiny, ktora vstupuje do kontaktu s druhymi skupinami. Jednym z
prikladov tvorby kompetenéného modelu su tieto Styri fazy:

¢ volba varianty — socialne psychologické &i organizacné marketingové vychodisko,

e tvorba pracovného modelu — ziskavanie podkladov, tvorba pracovného modelu a

pripomienkovanie top managementu,

o skupinové rieSenie — model rieSeny v skupine a schvalenie definitivnej podoby,

e roll out — prijatie vSetkymi pracovnikmi, pre ktorych bol kompetenény model

vytvoreny.

Ako tvrdia Kube$§, Spillerova, Kurnicky (2004), neustale sa objavuju nové verzie
analyzy kompetencii. Aby proces vytvorenia KM netrval dlho a bol ¢o najefektivnejsi, je
vhodné nastavit' jednoduchy postup pri identifikacii kompetencii, ktorym sa mézu podniky
riadit a to do Styroch etap, po ktorych nasleduje overenie (validacia) vzniknutého modelu v
praxi:

A. pripravna faza — ciel je identifikacia kfu€ovych pracovnych pozicii, ziskanie
informacii o kritickych faktoroch uUspechu a stratégii organizacie, spravne porozumiet
organizac¢nej Struktare., ldealnym nastrojom tejto fazy je Strukturovany rozhovor s manazérmi
na strategickych poziciach (Kubes, 2006).

B. faza ziskavania udajov a zber dat — vyuzivanie technik analyzy pracovnych miest a
informacii o pracovnej pozicii, priame pozorovanie realnych situacii, strukturované rozhovory
a Specializované dotazniky. Ziskat data moéze byt finanCne aj ¢asovo naroéné (Kubes,
2006). Spencer a Spencer (1993) definovali nasledujucich Sest technik ziskavania dat:

a) Panel expertov — Specialisti, veduci zamestnanci hodnotenej pozicie, rychlo
vygeneruju informacie o kompetenciach a spravani potrebnych k pracovnému
vykonu. Vyhoda rychle ziskanie dat a nevyhoda, Ze tieto informacie sa nemusia
zhodovat’ s realitou, z dovodu myslienkovych stereotypov expertov. Brainstorming
(z angl. brain — mozog, storm — budrka) je kreativna metdda, generuje mnoho
napadov, inSpiracii v skupine.

b) Analyza pracovnych miest — popis pracovného miesta, je vychodiskom pre mnohé
personalne ¢&innosti, jej cielom je zhromazdovat informacie o obsahu daného
pracovného miesta, vytvorenie popisu narokov na poziciu, vytvori ,kvalifikacny profil
zamestnanca“ teda predstavu o vhodnom zamestnancovi. Zakladné zdroje informacii
poskytnu podklady a informacie od kolegov, z rbznych oddeleni, pracovné postupy,
pravne normy, interné smernice a predpisy.

c) Pozorovanie — sledovanie zamestnanca pri praci a zaznamenavanie informacii o
Cinnostiach, ktoré vykonava, kolko €asu pri tom stravi, aké pomdcky pri praci pouziva,
metdda je Casovo naro¢na (Kocianova, 2010).
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d) Rozhovor — vysoko flexibilna metdda sluzi k celkovému pochopeniu spravania sa v
uréitych situaciach BEI (behavioural events interview, rozhovor popisujuci spravanie v
konkrétnej situacii), da sa prepojit aj s AC (Assessment Centrum- hodnotiace
centrum) a DC (Development Center- rozvojové centrum), analyzuje spravanie v
minulé udalosti, ktoré predpoklada buduce spravanie, (pocity, myslienky a postoje) v
kritickych situaciach, ktoré vedu k uspechu, nevyhodou je ¢&asova narocnost.
(Kocianova, 2010).

e) Prieskumy — vysledkom je rychle ziskanie informacii od velkého poc¢tu respondentov.

f) Databaza kompetenénych modelov — poradenské spolocnosti vlastnia svoje
databazy kompetenénych modelov, ktoré obsahuju Siroké spektrum pracovnych
pozicii. ZvyCajne je vybrany taky model, ktory bol identifikovany na zaklade
podobnych parametrov, napr. velkost, organiza¢na Struktura (Kubes, 2006).

C. faza analyzy a klasifikacie informacii — v tejto faze je spracovanych mnoho
informacii z réznych zdrojov, z réznych oddeleni a divizii organizacie a vystupom je zoznam
kompetencii, ktory sa zoradi podla dbleZitosti Specifickej pre danu pracovnu poziciu.

D. popis a tvorba kompetencii a kompetenénych modelov — v tejto faze sa dokladne
prepracuje charakteristika tak, aby ¢o najpresnejSie vystihovala a popisovala chovanie, ktoré
ju vystihuje. Nasleduje definitivne pomenovanie kompetencie a vytvorenie stupnice urovni a
to takych, ktoré su slabo rozvinuté, az po prejavy s vysokou Uroviiou rozvoja.

Overenia (validovanie) vzniknutého modelu: nasledne sa overi v praxi, ¢i model
skuto€ne popisuje chovanie, ktoré je potrebné k vykonu popisovanej pracovnej pozicie.
NajCastejSim spdsobom je forma dotaznika. Overenie sa vykonava s ¢asovym odstupom,
aby bolo mozné zistit, ako sa vzniknuty model uplatfiuje v podnikovej praxi. (Kubes, 2006).

SUCASNY STAV VYUZIVANIA KOMPETENCNEHO MODELU V AUTOMOBILOVOM
PRIEMYSLE

Dynamické zmeny a masivna transformécia vystupov automobilového priemyslu
prinaSa producentom velké vyzvy. Podla Studie McKinsey (2019), venovanej vizii dalSieho
rozvoja europskej automobilovej dominancie, je tato dihoroéne stabilna pozicia ohrozena.
(PWC, 2019).

Rozvoj automobilovej vyroby v strednej Eurdpe, v ramci ktorej v okoli Slovenska
vyrastla v dosahu dodavatelsky vhodnej vzdialenosti 500 kilometrov montazna kapacita na
niekofko milionov aut ro€ne, ovplyvnil aj diverzifikaciu zdkaznikov slovenskych dodavatelov.
VySe 40 % podnikov v prieskume ma zakaznikov v regione V4. Vzhfadom na diverzifikaciu a
zvySenie odolnosti voci trhovym rizikam je dobra sprava to, ze viac nez tri Stvrtiny organizacii
v prieskume maju medzi zakaznikmi aj daldie automobilky. (PWC, 2019).

Prieskum sa realizoval dotaznikovou metédou, pri€¢om dotazniky sa podarilo dorucit’ do
80 priemyselnych podnikov, (v kazdej organizacii 3 dotazniky). Z celkového poctu 240
dotaznikov sa vratilo 109 dotaznikov, navratnost bola 45 %. Dotaznik pozostaval z 28
otazok.

Vysledky poukazuju na to, Ze oblast informovanosti, ale aj vyuzivania kompetencnych
modelov pre riadiace pozicie (manazérov) v priemyselnych podnikoch, ktoré podnikaju v
oblasti automobilového priemyslu je dobrd a analyzou bol zisteny pozitivny pristup aj v
spolo¢ensky zodpovednom podnikani a postoju podnikov v otazke udrzatelnosti.

Zistilo sa, ze vacsina podnikov ma zadefinované poziadavky na kompetenéné modely
a vysoké percento podnikov je uvedomelych. Otazka informovanosti manazérov a klfu€ovych
Specialistov, ktori boli zapojeni do vyskumu ma dobry prehlad o tom, ako by mal fungovat
kompetencny pristup. Tento fakt ma silny vplyv na postoje, hodnoty, ale aj profesionalne
spravanie sa a podavanie vykonu v sulade s oCakavaniami, ¢o prispieva k efektivite.

Dotaznik bol zamerany na pat’ oblasti:

22



a)

b)

d)

e)

FORUM MANAZERA 2/2019
ISSN 1339-9403

Prva: rozdelenie respondentov podlia veku, vzdelania, dizky pésobenia v organizacii
a podla pracovnej pozicie zistil aktualny stav uvedenych faktorov, ich rozlozenie je
primerané a kazda organizacia sa snazi mat takych zamestnancov, ktori su prinosni
a tvorivi, najviac respondentov ma VS vzdelanie Il. stupiia, je z vekovej kategérie
41-50 rokov, v podniku pésobi 1-4 roky, je zo stredného manaZmentu. Do
prieskumu sa zapojilo najviac zamestnancov z divizie HR, ¢o je vzhladom na tému
vyskumu pochopitelné. Jedinym uskalim méze byt pomerne nizka doba pésobenia
v podniku, ¢o mdze znamenat zvySenu mieru fluktuacie a menSiu stabilitu na
kfu€ovych poziciach. S uvedenym faktorom bojuje vacésina priemyselnych podnikov.
Druha: zistilo sa, Ze viac ako 70 % veducich zamestnancov je dobre oboznamenych
s kompetenénymi modelmi a ich vyuzitim, vedia aka je ich rola, vedia sa spravne
postavit' k svojim pracovnym uloham. Vedia a rozumeju tomu, €o je ich rola. Vysoké
percento respondentov definovalo ako vSeobecnu kfu€ovi kompetenciu prave
komunikaciu (obr. 2) a vhodnu argumentaciu v negociovani a nasledne oznacili ako
kfuCové ku svojej konkrétnej pozicii, ktoru vykonavaju, Ze je nutné nielen kvalitne
komunikovat’ ale aj strategicky mysliet a mat’ podnikatelské uvazovanie.

Tretia: zistilo sa, Ze uroven vyuzivania kompetenéného pristupu v jednotlivych
prvkoch riadenia ludskych zdrojov je dobra, podniky by vSak mohli vo vy$Sej miere
vyuzivat kompetenéné modely pri ziskavani a nabore novych zamestnancov,
pretoze takto vybrani uchadzadi vykazuju lepSie pracovné vysledky. Meranie
kompetencii prebieha vo vysokom percente priemyselnych podnikov formou
kompetenénych modelov. Hoci priemyselné podniky vyuZivaju kompetenény pristup
aj pri merani vykonnosti a dalSom rozvoji zamestnancov, bolo by vhodné viac
vyuzivat kompetenéné modely aj pri planovani kariéry a nastupnictva. Podniky
kladu déraz na neustaly rozvoj kompetencii a modernych metéd budovania
kompetencného pristupu.

Stvrta: zistilo sa, e zameranie sa na jednotlivé redlne postoje a kompetencie
respondentov je na dobrej Urovni, aviak rezervy vidiet' na jednotlivych postojoch v
oblasti rozhodovania, prijimania zodpovednosti, niektori respondenti vyslovili obavy
pri rieSeni tazkych uloh, avSak viac ako tretina vidi ulohy spojené s kompetenciami
ako novu vyzvu a prileZitost’ nau€it’ sa nie€o nové.

Rezervy je mozné vyuzit na dalSi rozvoj klu€ovych zamestnancov a nastavenie
vy§Sieho suladu medzi poziadavkami na kompetencie a ich skuto¢nou realnou
urovnou. Vacsia pozornost by sa mala venovat aj budovaniu naslednictva, ¢o je
vysoko Ziaduce najma pri klu€ovych poziciach — Specialistov z technickej oblasti,
ktorych na trhu prace nie je dostatok, preto si ich priemyselné podniky musia
prioritne vychovavat vo vlastnych radoch.

Piata: zistilo sa, Ze ponimanie a dblezitost spoloCenskej zodpovednosti a
udrzatelnosti je na dobrej Urovni, avSak je nutné neustale budovat povedomie o
tom, Ze jedine cesta zodpovednosti, etiky, moralneho a transparentného pristupu
zabezpeCi udrzatelny rast, bez vacSich rizik a v rdmci zachovania efektivity a
konkurencieschopnosti.
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Obr. 2 Klucové kompetencie respondentmi povaZzované vo vSeobecnosti za najdbleZitejSie
(vlastné spracovanie)

Z prieskumu vyplynula neustala potreba rozvijania v oblasti 5 klu€ovych kompetencii :

1. Orientacia na podnik (plany, efektivita, sledovanie nakladov, noriem a smernic).

2. Manazérske kompetencie (planovanie, riadenie, vedenie [udi, koordinacia,
kontrola).

3. Osobnostné kompetencie (komunikacia, vyjednavanie).

4. Interpersonalne kompetencie (spolupraca, timovost, rychle rieenie problémov,
zodpovednost).

5. Odborna spbsobilost podlieha a viaze sa na kvalifikaciu.

Z prieskumu tiez vyplynulo, Ze priemyselné podniky su pripravené vytvarat nové

udrzatefné kompetenéné modely (sluzia k dlhodobému vyuZivaniu v oblastiach riadenia
ludskych zdrojov: vyber, rozvoj, hodnotenie a odmenovanie ludskych zdrojov, a prispievaju
k zastabilizovaniu kvalifikovanych zamestnancov) alebo prehodnotit su€asny kompetenény
model z dévodu potreby podporit udrzatelny rozvoj a reSpektovanie kritérii udrzatefného
rozvoja v podniku. Respondenti chapu potrebu prispbsobit sa zmenam, ktoré sucasnost
prinasa.

Analyza, zaroven zistila, Ze vacsina respondentov chape, ze:

o Kompetenény pristup je systém riadenia [udskych zdrojov, ktori zahfha
strategické procesy organizacie a zaroven strategické procesy personalistiky
zloZzené do celku — suboru kompetencii.

o Kompetencie su vnimaneé ako :

a) Pravomoci: prava, povinnosti, zodpovednosti, spésobilosti.
b) Schopnosti: vykonavat konkrétnu pracovnu poziciu v konkrétnej situacii na
zaklade kompetenéného modelu.

e Kompetencny model je chapany ako: konzistentny subor jednotlivych
kompetencii : znalosti, schopnosti, zruénosti, postojov a hodnét zalozenych na
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principe udrzatelnosti, ktorymi disponuje riadiaci zamestnanec, v konkrétnej
pracovnej pozicii a aj konkrétnej pracovnej situacii a je podstatny pre rozvoj
podniku do buducnosti. Rozhodujlce je, aby bol zamestnanec pripraveny toto
Ziadané a pozorovatelné spravanie pouzivat v prospech spolo¢nosti v danom
Case, preto z celostného hladiska je velmi délezité, aby boli jednotlivé prvky
systému aj aplikované v praxi.

¢ Nositefom suboru kompetencii v kazdej organizacii je manazér a ten je pre
podnik velmi cenny, preto jeho vyber, ziskanie, adaptacia, hodnotenie, rozvoj,
karierny rast, nastupnictvo a stabilizacia nie je mozné podcenit’ a treba sa na
tieto prvky zamerat.

UDRZATELNY KOMPETENCNY MODEL PRE VYBRANE KATEGORIE ZAMESTNANCOV
V AUTOMOBILOVOM PRIEMYSLE

Vzhlfadom k velkému mnozZstvu kompetencii je délezité vzdy stanovit klucove, ktoré
budu definované ako podstatné. Kazda organizacia by mala mat’ vyskoleny interny odborny
tim, ktory by vedel pouzivat kompetencny pristup a zaroven pruzne reagovat na zmeny a
inovovat a individualne nastavovat kompetenéné modely pre jednotlivych zamestnancov v
podniku.

Kazda organizacia, ktora chce byt konkurencieschopna, by mala vyuzivat udrzatelny
kompetencny model predovsetkym pri nasledovnych prvkoch riadenia fudskych zdrojov:

e vyber zamestnancov,

¢ hodnotenie zamestnancov,

e rozvoj zamestnancov a nastupnictvo a to na principoch udrzatelnosti.

Podniky by sa mali sustredit pri tychto prvkoch riadenia [fudskych zdrojov
predovSetkym na vyuZivanie udrzatefného manazérskeho potencialu, pri klucovych —
manazérskych poziciach (tab. 1).

ManaZzér je riadiacim zamestnancom a nositeflom zmeny v transformacnom procese a
zakladom rozvoja udrzatefnosti nevyhnutnej pre efektivne fungovanie organizacie (Stead,
Stead, 2012 Jurik, Sakal, 2014). ManaZér je vzorom pre ostatnych vytvara a Siri povedomie
o podniku a jeho kulture. Ako vodca zastupuje organizaciu navonok a ako lider by mal
vplyvat na zamestnancov a to predovsetkym v tychto prvkoch :

e riadenie, vedenie a motivovanie vSetkych zainteresovanych stran,
aplikovanie technickych zruénosti a logického myslenia do podnikovej praxe,
chapanie zavadzania kvality naprie¢ procesmi,
pripravenost’ ku kooperacii a timovosti,
pozitivny priklad v otazkach ochrany Zivotného prostredia, Setreni zdrojov,
preventivnym opatreniam v environmentalnych otazkach,
efektivna komunikacia zamerana na udrzatelnost vo vSetkych €innostiach,
¢ tvorba alternativ a pripravenost na zmenu,

aktivha podpora spolo¢ensky zodpovedného podnikanie aj nad ramec povinnosti.
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Tab. 1 Udrzatelny kompetenény model pre pracovnu poziciu manaZér (vlastné spracovanie)

Ziadana Kompetencia

Popis

Ziadlce spravanie

A. Strategické
myslenie

Vytvara jasnu viziu

a stratégiu, mysli

v suvislostiach, mysli na
udrZatefnu buducnost
a dlhodobu udrzatelnu
stabilitu podniku.

Ma in&tinkt a vie predvidat buduci vyvoj.
Vie odhadnut stratégiu konkurencie.
Rozpozna prilezitosti na trhu.

Hfada logické suvislosti, ktoré vyuziva
a vie ich vyhodnotit.

Zo ziskanych udajov vie analyzovat
podstatné udaje od nepodstatnych.
Vytvara podklady na procesy a ich
nasledné zavadzanie do praxe.
Implementuje stratégiu udrzatelnosti

a spolo¢enskej zodpovednosti do
podnikania.

Je systematicky a opatrenia ktoré
nastavuje su koncepcné, systémové, nie
nahodné.

B. Schopnost’ riesit’
zlozité situacie, vyzvy,
predvidanie rizika

a manazment zmeny,
stresové situacie

Je pripraveny k zmenam
na principe udrzatelnosti
a sleduje systematicky
externé a interné
prostredie.

Vykonava SWOT, SLEPTE analyzy.
Time manazment.

Interkultirny manazment.

Pred rozhodnutim ziska potrebné
mnozstvo informacii.

Problémy vie riesit aj pod stresom.
Systematicky synchronizuje €innosti
jednotlivych oddeleni za u¢elom
dosiahnutia udrzatelnosti smerom ku
vSetkym zainteresovanym stranam

C. Orientacia na
legislativu, Zakony,
Predpisy, Normy

Riadi a dodrziava vSetky
legislativne nariadenia

a zakony, predpisy

a vnutorné smernice
organizacie aj nad ramec
zdkonom stanovenych
povinnosti.

¢ Riadi sa platnou legislativou.
e Zabezpedluje dodrziavanie noriem ISO/TS

16 949: ManaZment kvality
automobilového priemyslu.

e Riadi a dodrZiava interné predpisy

a organiza¢né smernice a manazérske
systémy v oblasti kvality, TQM, EFQM.

e Dodrziava predpisy pri ochrane

Zivotného prostredia
a environmentalneho manazmentu.

e Dodrziava pravidla pri obstaravani,

vyberovych konaniach ma nulovu
toleranciu ku korupcii a diskriminacii.

D. Zodpovednost’
a spolahlivost’

Zodpovedne pristupuje
k plneniu vSetkych uloh
a zavazkov, nesie
zodpovednost

za organizaciu ako celok

e Zodpovednost za vSetky kroky

v podnikani.

o Nazory a konanie su vo vzajomnom

sulade.

e Pokial urobi chybu, uzna ju a poudi sa

z nej do buducnosti.

e Spolahlivo podava adekvatne informacie

svojim podriadenym aj nadriadenym.
PIni dlohy v sulade s principmi
udrzatelnosti
(kvalita/kvantita/€as/naklady).

E. RieSenie problémov
a konfliktov

Riesi operativne problémy
a preventivne nastavuje
opatrenia — aby bolo
mozné zabranit’ vzniku

RieSi problémy vyplyvajuce z aktualnej
situacie.

Prijima konstruktivnu kritiku.

Riesi problémy so vietkymi
zainteresovanymi stranami.
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problémov.

Riesi vSetky typy eskalacii, reklamacii,
staznosti, konfliktov.

Vykonava preventivne kontrolné ¢innosti.
Vie vyjednavat a neutralizovat napatie
pri spornych otazkach

F. Planovanie
aorganizovanie
¢innosti tak, aby bol
dosiahnuty udrzatelny
ciel SMART, OSCAR

Planovanie

S - specific — $pecifikacia
cielov

M - measurable -

meratelnost

A - achievable -

dosiahnutelnost

R- realistic — realistickost’

T- time — ¢asova
ohrani¢enost’

Organizovanie

O- objectives - ciele

S- specialization -

Specializacia

C- coordination -
koordinacia

A- autority - pravomoc

R- responsibility -

zodpovednost

Planuje riadi a kontroluje u€innosti.
Zodpoveda za procesné planovanie.
Zodpoveda za celostny pristup

a implementaciu jednotlivych planov :
vyrobny, finanény, marketingovy,
personalny, distribu¢ny — odbytovy,
obchodny.

Stanovovanie a riadenie stratégie
vSetkych akénych planov.

Rozdeluje ulohy a zabezpecluje
rozdelenie rozhodovacich kompetencii
a usporiadanie komunikacnych ciest
v Ciastkovych krokoch: Step by step.

G. Rozhodovanie
a presvedcovanie

Vie sa rychlo a spravne
rozhodnut, za rozhodnutia
prebera zodpovednost

a vie ostatnych presvedcit
0 spravnosti postupu.

Pred rozhodnutim ziska potrebné
mnozstvo informacii.

Je schopny rozhodovat sa rychlo.
Prognézuje, planuje a monitoruje procesy.
Logicky dokaze ostatnych presvedcit

na zaklade argumentov o tom, aby ho
nasledovali.

H. Schopnost’
vytvarat’
akcieschopné timy ,
vodcovstvo,
spolupraca

V timoch nastavuje
systém a politiku CLIENT
FIRST (klient prvy).

Schopnost’ svoje myslienky odovzdat
inym, sulad Cinnosti, zladenie divizii,

pro klientsky pristup.

Rozdelovanie a kontrola pInenia uloh.
Motivovanie a hodnotenie podriadenych.
Poskytuje spatnu vazbu.

Prijima zodpovednost tim.

Podniky, ktoré nemaju doposial vytvoreny kompetenény model, alebo potrebuju
suCasny zdokonalit a inovovat na udrzatelny kompetenény model, by mali vytvorit
udrzatelny kompetenény model. Je mozné vyuzit aj jednorazové Skolenie pre internych
zamestnancov a ti budu uz ako vyskoleni samostatne v tejto oblasti pracovat. Nasledne je
potrebné v jednotlivych podnikoch vytvorit' projektovy tim, ktory by nastavil poziadavky pre
kompetenény pristup. Vrcholové vedenie v podniku by malo zostavit projektovy tim z
internych zamestnancov, pripadne ak by to bolo potrebné tak aj kombinovane, teda prizvani
by mohli byt aj externi konzultanti. Celostny pristup a systémové opatrenia, nie len
jednorazové sporadické rieSenia, umoznia vyuzivat udrZatefny kompetenény model a
aplikovat presny systém podfa postupu v tychto Styroch fazach:

A) Pripravna faza:

¢ Odpovedat si na otazku o strategickych cieloch podniku a ziskat vSetky informacie.
e |dentifikovat v podniku vybrané (kfuCové) pracovné pozicie s ohladom na ciele

podniku.

e Pochopit OSR a hierarchiu jednotlivych pozicii v podniku.
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e Rozhodnut sa & sa budu prioritne riesit sucasné, alebo buduce potreby a

poziadavky podniku.

e Rozhodnut aké zdroje informacii bude podnik vyuzivat a aki metdédu ziskavania

udajov bude podnik preferovat.

e Definovat jednotlivé kroky a aj celkovy pristup ku kompetencnému modelu.

B) Faza ziskavania udajov:

e Ziskat detailné informacie o pracovnom mieste a to tak, ze vychodiskom bude

sucasny popis kritérii na pracovnu poziciu.

e Zhromazdit dolezité prvky a hladiska z viacerych divizii podniku, ktoré su potrebné k

pracovnej pozicii, z pohladu déleZitosti pracovnej pozicie pre podnik.

o Predpokladom uspechu je volba spravnej metdédy alebo techniky zberu udajov,

vhodné je vyuzivat brainstorming.

C) Faza analyzy a klasifikacie informacii:

e Do zoznamu spisat vSetky oCakavané prejavy spravania, podla zdroja udajov.

o Vybrat prejavy spravania a aktivity vonkajSieho spravania, ktoré je mozné pozorovat

( dobre aj zIé), ktoré ovplyvnia vykon zamestnanca na danej pozicii.

o Pozorované spravanie popisat a postrehy usporiadat’ do skupin, ktoré predstavuju

uréité kompetenéné oblasti a to tak, aby sa vytvorili ucelené skupiny.

o Vysledny kompetentny model je mozné v praxi overit na S8irSej vzorke

zamestnancov jednotlivych divizii a to napriklad dotaznikovou metddou.
D) Popis a tvorba KM:

Je potrebné popisat kompetencie tak, aby ¢o najpresnejSie a zrozumitefne popisovali
spravanie, ktoré charakterizuje, kompetenciu definitivne pomenovat a vytvorit
stupnicu (stupnica vyjadruje Uroven, popis a prejav spravania).

V hierarchii pracovnych miest v OSR kazdého podniku je zrejmé, Ze je potrebné ukotvit
Styri najviac Ziadané kompetencie veducich zamestnancov, pri hodnoteni detailne
posudzovat jednotlivé oblasti (farebne rozlisené: ¢ervena, zelena, modra a Zlta farba). Kazdy
prejav je jednoznacne odliSitefny od ostatnych, jednoduchy kompetenény model s farebnym
rozliSenim jednotlivych oblasti, ktory popisujeme v tab. 2.

Na zaklade analyzy bolo zistené, Ze kazda jedna pracovna pozicia, ktora sa v
podnikoch hlada, vybera a nasledne obsadzuje, je velmi dblezita a preto je absolutne
nevyhnutné nepodcenit’ vyber zamestnancov, plati totiZ Ze znacku tvoria len vhodni ludia.
Navrhujeme zamerat' sa na vyber zamestnancov priorithe metédou Assessment centra (dalej
AC), je totiz nie len U&inng, ale aj vysoko objektivna, profesionalna a je kvalithnym zakladom
aj pre dalSie riadenie ludskych zdrojov. Po AC sa da s vysledkami dalej kontinualne
pracovat pri rozvoji zamestnancov v Development centre (DC, Rozvojovom centre).
Navrhujeme obratit sa na zaciatku na externu spolo¢nost, ktora dékladne zaskoli interné HR
tak, aby nasledne samostatne dokazalo vytvarat AC aj DC, pripadne vyuzit kombinovany
pristup a to zapojit do AC/DC aj internych aj externych Specialistov (konzultantov).
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Tab. 2 Kompetenény model s farebnym rozliSenim a popisom pozorovaného spravania (vlastné
spracovanie )

KOMPETENCIE POPIS SPRAVANIA

»  Sleduje plnenie stratézie podnilm

. Sleduje pliny ief diviriami

»  Riadi sa Standardmi lovality a IS0 normami

+  KEwalita a vwroba bez nepodarksy je pre
nehio dolezita

+  Dokade preventivoe riesif poZiadavly
Ievalicy

. Reldamicie riefi profesionilne a rechl

+ FRozdeluje aloby podriadenym

. Koatroluje podriadenych pri plneni aloh

. ]}lnm]-empnpndrulm}nlpwm

ich zadamiami

= Riadi cimpest otvarn v salade
5 podadavkami spalodnast

»  Reipekiuje platme riadisce a organizacne
nOTmy

. Uplatinje individualee formy kontroly ako
sucast riadiace] Cinmost

s  Flani a orgapizeje dnsostl v atvare

+  Organiroje vedenie dolmmenticie

»  Eoordinwje vietlky podiadavly otvarn
+  Eoordinuje dmmosti a vzfahky podrisdenych
»  EKopordingje spoluprice s estyinvmi otvarmi

Informuje drubyveh

Ozpamenia formuluje presne a vecme
Eomupiluje ustretovs, buduje spolapricn
Eomueilmje s podriadenymd aj

s jedmodliv i tvarmi

Analyzuje priciny konfliltov

Riefenia sn cestné, otvorens, face to face

Profecionilne ried v S

Dekis T e d

s  Prebera zodpevednost za svoje rozhodnutia

+  Prebers rozhodmntis za cely svaj atvar

s Zodpoveda sa pleenie dnpostl a famgovanie
utvarn

+ Lo ziskanych dat vytvara tabulky, grafy

s  Data apalyznje a @alej spracovava

+  Vyivira podlidady, databazy a informatne
vzfahy

+  Vzdelanie v obare, certifikaty, kmrzy

«  Mi formilue predpoldady skusenosti
vedomest k vykona svojej pozicie

+ Vo svojom sdbore sa nenstile rozvija

. S‘fn]!pmrﬂ.]rd‘ﬂe]milnmnéu
rozoych sitwacii
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Klucove faktory (tab. 3) pre AC/DC :

Definovat' kompetencie (z kompetenéného modelu).

Pozvat kandidatov/ G&astnikov — ASSESSOVANYCH (5- 6 ucastnikov).

Zostavit' tim hodnotitelov/ pozorovatelov - ASSESSOROV (1:2, 1:3).

Zvolit program a u€astnikov s nim oboznamit..

Nastavit sledovanie, zaznamenavanie a posudzovanie kompetencii a zabezpedit
vyhodnotenie, integraciu a vyuzivanie ziskanych vysledkov.

Pri AC ucastnici plnia mnohé ulohy, ide o simulaciu beznych pracovnych roli, pri
ktorych sa testuje spoésobilost uchadzaCov zvladat situacie. Kazdé pozorované
spravanie a jednanie sa pocas jednotlivych uloh bude zaznamenavat. V hodnoteni
bude nasledne na zaklade hodnotenia rozhodnuté o prijati do spolo¢nosti.

Pri DC bude hodnotenie posudené vzhfadom na mozny rozvoj, trénovanie, alebo
planovanie kariéry a nastupnictva.

Individualne metddy (napr. prezentacie, pripadové Studie, hranie roli, rozhovor,
skusky schopnosti a znalosti) sa prelinaju s metédami skupinovymi (napr. skupinova
diskusia, manazérska hra, pripadova Studia pre skupinu, timova hra). Pokial je
vyZadovana aj jazykova znalost, mdze byt proces AC vedeny v danom jazyku. Svoje
nezastupitelné miesto maju aj psycho-diagnostické metddy, tie je vhodné zverit
kvalifikovanym pracovnym alebo klinickym psycholégom, podla konkrétnej pozicie.

Tab. 3 Klucové faktory kompetencii pre poziciu MANAZER pre AC (vlastné spracovanie)

Kracové prvky a faktory. Pozorované spravanie a hodnotenie v AC

Posudzované kompetencie v AC

Vedomosti Ziskané vzdelanie v pozadovanej oblasti- odbore, vediet si

poradit v krize, vediet riskovat, poznat trh, poznat
konkurenciu, orientacia v oblasti vedy, vyskumu, techniky,
ekonémie, psycholégie, informaénych technolégiach,
novych trendov.

Schopnosti Rychle rozhodovanie, rychle reakcie, dobra formulacia vo

verbalnom prejave, komunikativhe schopnosti, schopnost
argumentovat, negociovat, neutralizovat konflikty a
eliminovat chyby.

Vlastnosti Dravost, ambiciéznost, dobrosrde¢nost, d&estnost,

tolerantnost, zmysel pre humor.

Zruénosti Sikovné ruky, osved&ené postupy nauéené z praxe, talent,

intelekt, asertivita.

Hodnoty Hodnotovy rebricek, etika, moralka a zivotné postoje k

vyznamnym a zasadnym otazkam.

Tab. 4 Kompetenény model, priklad pre poziciu MANAZER do DC (vlastné spracovanie)

Ziaduca kompetencia, ktora bude rozvijana | Popis Ziadiceho spravania, ktoré bude rozvijané

Schopnost mysliet’ strategicky v" Indtinkt, vizia a predvidanie budiceho vyvoja pre

business.

v Schopnost sledovat globalne vyzvy.

v Schopnost mysliet v suvislostiach.

v Schopnost' skimat externé a interné prostredie.

v Schopnost tvorby alternativ.

v’ Silné analytické myslenie.

v Implementacia prvkov udrzatelnosti do
kazdodenného businessu.

v Schopnost aplikovat spolo¢ensky zodpovedné
podnikania naprie¢ vSetkymi procesmi.

v Schopnost viest a motivovat ostatnych.

v’ Flexibilita.
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Schopnost riesit zlozité a krizové situacie v Schopnost pracovat pod tlakom.

v Odolnost voéi stresu.

v' Time manazZment.

v’ Stanovenie si priorit.

v’ Zvladanie réznych kultdr a réznych prostredi.
v Silny zmysel pre ¢estnost a etiku.

Schopnost predvidat zmenu a riziko v" Rozumiet prilezitostiam a rizikdm biznisu.
v Schopnost riesit a neutralizovat’ konflikty.
v Excelentna komunikacia.

v Schopnost negociovat, vyjednavat.

Schopnost’ komunikacie a schopnost vytvarat | v Schopnost svoje myslienky a napady odovzdat

akcieschopné timy inym a nadchnut ich a strhnut k ziaducemu
spravaniu v prospech organizacie.

v Podpora podriadenych, ocenenie timovosti,
koordinacia a kooperaciu.

v Schopnost delegovat a poverovat inych tlohami.

v Schopnost' identifikovat a rozvijat talenty v
prospech podniku.

Podniky AC a DC ziskaju do svojich organizacii takych zamestnancov, ktorych mézu
nasledne rozvijat’ a ktori budu pripraveni plynule prevziat mnohé kluCové pracovné pozicie i
v plane nastupnictva. Kvalifikovanych zamestnancov, ktori maju v8etky kompetencie, ktoré
opisujeme v nasej diplomovej praci, je na trhu realny nedostatok a teda priemyselné podniky
musia tychto vo svojich podnikoch vychovavat, trénovat a rozvijat.

Tieto aktivity sice vyzaduju investiciu, ale podniku sa mnohonasobne vratia. Len ten
podnik, ktory ma kvalitny l'udsky kapital dokaze byt konkurencie schopny a excelentny.

Vyhodou vyuZivania nami navrhovanych rieSeni a pouzivanie kompetenéného pristupu
znamena zavedenie nového nastroja efektivnejSieho riadenia pracovného vykonu. Je
zamerany na vSetkych veducich utvarov a vyuZitelny pre vSetky oblasti personalnych
Cinnosti (vyber, adaptacia, stabilizacia, hodnotenie, odmefovanie, kariérny rast, plany
naslednictva a rozvoj).

Nastavenim principov udrzatelnosti a ich désledna implementacia do celkovej stratégie
riadenia podniku, do HR stratégie a nasledne do v3etkych prvkov riadenia dennych Cinnosti
na jednotlivych diviziach si zamestnanci lepSie a zodpovednejSie uvedomia, ze ddleZity je
postoj kazdého jednotlivca. Udrzatelnost je verejny prislub a zarovefi zavazok zavadzat
prvky udrzatefnosti do podnikovej kultury. V3etci zamestnanci na vSetkych udrovniach
ovplyvnuju vyuzivanie a tok zdrojov, mozné plytvanie (spotreba elektrickej energie, papiera,
a réznych administrativnych pomdécok, nadmerna spotreba vody, nadmerné nakupovanie
Casto nadbytonych veci, nehospodarna vyroba, komplikovana logistika, neracionalne
planovanie dopravy, vytvaranie odpadu, absencia triedenie odpadu a postoj k recyklovaniu a
pod.) a s tym suvisiacu hospodarnost, efektivita a Setrnost. Zodpovedne pristupovat k
vyuzivaniu alternativnych zdrojov, ktoré menej zatazuju Zivotné prostredie. (Stead, Stead
2012)

ZAVER

Kompetencny pristup je odpovedou na mnohé otazky z oblasti riadenia [udskych
zdrojov a je rieSenim, ako so zamestnancami v organizacii pracovat, ako ich viest' a rozvijat.
Dobré meno a silu znacky tvoria len kvalitni zamestnanci, plati, Ze silné meno a silna znacka
sa da udrzat, stabilizovat’ a rozvijat len s kompetentnymi zamestnancami a preto je mozné
povazovat kompetenéné modely za inovativny prvok riadenia.

V priemyselnych podnikoch sa tvorbe kompetenénych modelov venuje zvySena
pozornost, nakolko je potrebné neustéle sledovat, ako a do akej urovne su jednotlivé
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pracovneé ulohy plnené. Len celostny a systematicky pristup znamena subezZny rozvoj
socialnej, praktickej i odbornej stranky kompetencii a dosiahne sa neustalym vzdelavanim.

Spolo¢enska zodpovednost sa nenastavi tym, Ze sa o nej bude hovorit, ale tym, ze sa
bude désledne uplathovat v podnikovej praxi. Podnikanie je ovplyvnené tym, Ze sa hlfada
balans a symbi6za medzi ekonomickymi, environmentalnymi ale aj spoloCenskymi a
socialnymi prvkami.

Napredovanie a konkurencieschopnost je preto vzdy zavislé od toho, Ci je spravne
nastavena stratégia a persondlna politika, ktorej su kompetenéné modely neoddelitelnou
sucastou a je ich mozné pokladat za inovativny prvok riadenia.

Automobilovy priemysel sa nezaobide bez vhodnych ludi, ktori su spofahlivi, vedia ¢o
sa od nich o€akava, to Ze im vrcholové vedenie da déveru znamena nie len prava — ale aj
povinnosti a zavazky, ktoré treba reSpektovat.

Mnohé slovniky vravia o kompetentnosti ako zodpovednosti &i opravneni nie€o
rozhodnut, vykonat. Iny vyznam vravi o kompetencii, &i kompetentnosti ako schopnosti, i
zruénosti nieCo vykonat. Tieto zruénosti, vedomosti, kapacity, postoje a prejavy spravania
tvoriace kompetentnosti charakterizuju nadpriemerny, excelentny vykon. Kompetentnosti sa
tak stavaju zakladom uspechu, ktory podporuje misiu, viziu a stratégiu podniku a vytvaraju
pridanu hodnotu pre biznis a klientov. (Kurnicky, 2010)

This publication has been written thanks to support of the Operational Program Research
and Innovation for the project: Research of advanced methods of intelligent information
processing (ITMS code: 3130117570, Grant agreement number: 035/2019/0OPVal/DP), co-
financed by the European Regional Development Fund.
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UPLATNENIE STIHLEHO RIADENIA V PRIEMYSELNOM PODNIKU

LEAN MANAGEMENT APPLICATION IN INDUSTRIAL ENTERPRISE
Lukas$ JURIK, Natalia HORNAKOVA, Dominik DURIS

ABSTRAKT

Vysledky réznych analyz dokazuju, Ze v podnikovych procesoch dochadza k plytvaniu a stratém, teda
neefektivnemu vyuZzivaniu vyrobnych Cinitelov. Spominané plytvanie je mozné odstranit konceptom
$tinle riadenie, ktorého ciefom je skratit priebezny &as vyroby. Stihle riadenie je paradigma a spdsob
myslenia o vyrobe, o prevadzke celého podniku. Je to filozofia, ktora skracuje priebezny ¢as eliminaciou
plytvania, aby boli véas dodavané vyrobky vysokej kvality pri nizkych nakladoch. Cielom prispevku je
poukazat’ na moznosti vyuZitia Stihleho riadenia v podmienkach priemyselného podniku eliminaciou
vybranych druhov plytvani v materialovom toku a vyuZitim zasad tvorby Stihleho layoutu.

Prispevok je sucastou projektu Mlady vyskumnik 1337 ,ZvySovanie efektivnosti logistickych a
vyrobnych procesov vyuZitim metdd Stihleho riadenia®,

Tato publikacia vznikla vdaka podpore Ministerstva Skolstva, vedy, vyskumu a 3portu Slovenskej
republiky v ramci vyzvy na poskytnutie dotacie na rozvojovy projekt ¢. 002STU-2-1/2018 pod nazvom
“8STU ako lider Digitalnej koalicie®

KLUCOVE SLOVA
Stihle riadenie, plytvanie, vyroba, logistika, materialovy tok, pohyb, Stihly layout

ABSTRACT

The results of various analyzes show that there is a waste and loss in business processes.
This means inefficient use of production factors. This wastage can be eliminated by the
concept of lean management, which aims to reduce production lead time. Lean management
is a paradigm and a way of thinking about production, the operation of the whole enterprise. It
is a philosophy that shortens running time by eliminating wastage so that high quality products
can be delivered on time at low cost. The aim of the paper is to point out the possibilities of
application lean management in industrial enterprise conditions by eliminating selected types
of waste in material flow and using the principles of lean layout creation.

The article is part of the project within the scheme Young Researcher, called “Increasing the
efficiency of logistics and production processes using lean management methods”, No. 1337.
This publication was created thanks to the support of the Ministry of Education, Science,
Research and Sport of the Slovak Republic in the framework of the call for subsidy for the
development project No. 002STU-2-1/2018 with the title , STU as the Leader of the Digital
Coalition.

KEYWORDS
Lean Management, Waste, Production, Logistics, Material Flow, Motion, Lean Layout

UvoD

SuCasné podnikatefské prostredie sa vyznaCuje turbulentnymi zmenami
a konkurenénym tlakom. V kazdom odvetvi priemyselnej vyroby sa nachadza niekolko
konkurennych podnikov a potencialni zakaznici maju moznost vyberu z viacerych
dodavatelov, ktori su schopni spinit’ ich individualne poZiadavky (cena, kvalita, mnozstvo,
termin, atd’.). Individualizacia vyrobkov je charakteristickym znakom vyrobnych podnikov 21.
storoCia. Individualizacia vyrobkov viedla ku komplexnému planovaniu a kontrolnym

34



FORUM MANAZERA 2/2019
ISSN 1339-9403

systémom, ktoré stazuju hromadnu vyrobu produktov (Bhamu a Singh Sangwan (2014).
Kedze primarnym ciefom kazdého podniku je dosahovanie zisku a konkurencné tlaky
a individualne poziadavky zakaznikov nutia podniky znizovat naklady, jedinou moznostou
podnikov je venovat pozornost tym aktivithm a procesom, ktoré sa daju zefektivnit
odstranenim plytvania.

Uvedené fakty podnietili vznik a vyuzivanie konceptu §tihla vyroba, ktorého
prepracované nastroje napomahaju znizit' plytvanie a pri €o najmensich nakladoch uspokojit
potreby zakaznika.

Samotny pojem ,Stihla vyroba“ (z angl. Lean production) po prvy krat uviedol Womack
v roku 1990 v knihe The Machine that Changed the World (Sayer, Williams, 2011). AvSak
pbévod Stihleho riadenia ako ucelenej koncepcie siaha do 50. rokov 20. storoCia v Japonsku a
je vSeobecne pripisovany podniku Toyota, ktorého vyrobny systém je oznaCovany ako Toyota
Production System (TPS). Stihle riadenie predstavuje v manazérskom vyvojovom trende
posledny stupen.

Strucne mozZno tento manazérsky systém opisat ako vyrobu bez vSetkého
nepotrebného, teda razantné znizenie priestoru, ¢asu, chyb i nakladov vo vyrobe, priCom ide
o zostihlovanie riadenia vyroby a tym aj o zna¢nu decentralizaciu na nizSie stupne riadenia
vyroby. lde o Specifikaciu toho &o vytvara a €o nevytvara hodnotu pre zakaznikov (Kosturiak,
2006).

Pri Studiu Stihleho riadenia sa Casto uvadzaju dva pojmy, ktorymi su ,Stihla vyroba“ a
,Stihly podnik®. Kosturiak a kol. (2006) vysvetluju, Ze pokial chcu organizacie zarabat peniaze
rychlejSie a efektivnejSie nez ich konkurenti, nemali by pojem $tihlost obmedzit' len na procesy
vyroby. Skusenosti z praxe vSak dokazuju, ze vacésina podnikov sa v ramci Stihleho riadenia
sustredi najma na zavadzanie prvkov spominanej Stihlej vyroby. Obr. 1 zobrazuje, ako
Kosturiak a kol. (2006) vizualne znazorfuju koncepciu stihleho podniku.

Stihla
logistika

Stihla
vyroba

Manazment
znalosti

a rozvoj podnikovej

kultary

Stihla
administrativa

Obr. 1 Stihly podnik (vlastné spracovanie podlia Kosturiak, 2006)

Logistika zohrava v priemyselnych podnikoch vyznamnu ulohu. KedzZe vacsina €asu,
ktory stravi material v podnikoch pripada na logistické procesy, ako je preprava, skladovanie
a manipulacia, problematika zefektiviiovania materialového toku je aktualna a ziadana. Ato z
toho dévodu, Ze naklady spojené s realizaciou logistickych €innosti predstavuju znacny podiel
na celkovych nakladoch podniku. Znizenie ¢asu spotrebovaného na logistické procesy, a tym
padom aj znizenie nakladov na uvedené procesy sa da dosiahnut eliminaciou plytvania, ¢i uz
eliminaciou zbytonych pohybov alebo skratenim prepravnych vzdialenosti.
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1 CHARAKTERISTIKA STIHLEHO RIADENIA SO ZAMERANIM NA MATERIALOVY TOK

Kosturiak a kol. (2006) tvrdia, ze Stihlost je dynamicky proces zmeny, ktory je riadeny
systematickym suborom zasad a osvedCenych postupov zameranych na kontinualne
zlepSovanie. Liker (2007) uvadza, Ze Stihla vyroba je filozofia, ktora pri implementacii skracuje
Cas od zakaznickej objednavky po dodavku tym, ze odstranuje zdroje plytvania vo vyrobnom
toku. S tymto nazorom sa stotoZfiuje aj Alukal (2003), ktory este dopifa, Ze Stihlost pomaha
firmam redukovat naklady, ¢asy cyklov a zbytocné, hodnotu nepridavajuce aktivity, Co vedie
ku konkurencieschopnejSiemu a agilnejSiemu podniku.

Jirasek (1998) uvadza: ,Lean manufacturing je paradigma resp. spdsob myslenia o
vyrobe. Je to filozofia, ktora skracuje priebezny €as eliminaciou plytvania, aby sa dodavali na
Cas vyrobky vysokej kvality pri nizkych nakladoch.*

Klasicka tedria hovori: Stihla vyroba znamena vyrabat jednoducho v samoriadene;
vyrobe. Koncentruje sa na zniZzovanie nakladov prostrednictvom nekompromisného usilia po
dosiahnuti perfekcionizmu. Ku kazdému dru vo vyrobe patria principy kaizen aktivit, analyza
tokov a systémy kanban. Toto Usilie vtahuje do zmien vSetkych pracovnikov podniku — od
vrcholového manazmentu az po pracovnikov vo vyrobe. Stihla vyroba nie je samougelné
redukovanie nakladov. Ide predovdetkym o maximalizaciu pridanej hodnoty pre zakaznika.
Zostihlovanie je cesta k tomu, aby podniky vyrabali viac, mali nizSie rezijné naklady,
efektivnejSie vyuzivali svoje plochy a vyrobné zdroje (Kysel, ViShansky, 2006).

1.1 PLYTVANIE V PRIEMYSELNYCH PODNIKOCH

Stihle riadenie moZno opisat ako manaZérsky systém vyroby bez vSetkého
nepotrebného, teda razantné zniZenie priestoru, ¢asu, chyb i nadkladov vo vyrobe, pricom ide
o zostihlovanie riadenia vyroby a tym aj o zna¢nu decentralizaciu na nizSie stupne riadenia
vyroby. Ide o $pecifikaciu toho ¢o vytvara a ¢o nevytvara hodnotu pre zakaznikov (KoSturiak,
2006).

Kritickym bodom, na ktory sa Stihla vyroba, alebo Stihly podnik zameriava je hodnota.
Hodnota méze byt tvorena dvoma spésobmi:

1. Minimalizaciou alebo eliminaciou plytvania mbze podnik znizit naklady na vyrobu.
2. Zavedenim dalSich sluzieb, ktoré pridavaju hodnotu k produktu a ktoré oceni samotny
zakaznik.

Plytvanim sa oznacuju vSetky €innosti, vSetok material alebo prvky, ktoré nepridavaju
hodnotu findlnemu vyrobku alebo sluZzbe (Boledovi¢, 2017). Zarovern tieto €innosti, alebo prvky
mozu cenu produktu alebo sluzby aj zvy$ovat, &o zakaznik nie je ochotny akceptovat (Cerkala,
Potoczky, 2012). V Japonsku je slovom muda oznacené plytvanie, teda vSetko to, o vyuziva
zdroje podniku, no nevytvara hodnotu. Taiichi Ohno kategorizoval sedem druhov plytvania,
tab. 1.

Tab. 1 Sedem zékladnych druhov plytvania (vliastné spracovanie podlfa Sutherland, Bennett, 2007)

Druhy strat vo vyrobe | Popis

1. | Nadprodukcia Vyroba viac vyrobkov, ako je potrebné na okamzité pouzitie.

2. | Oneskorenie/Cakanie Prestoje, &akanie na materidl, stroj, informacie a zdihavé
rozhodovanie.

3. | Preprava Nadbytoéna preprava a manipulacia vyrobkov, polovyrobkov a
materialu

4. | Pohyb Zbyto&ny pohyb ludi (chédza, dosah) nadmerné fyzické zatazenie.

5. | Zasoby Nadbytoné zasoby materialu, hotovych vyrobkov a rozpracovanej
vyroby.

6. | Nadmerné spracovanie | Nadbyto¢na praca, spotreba materialu a vyrobnych prostriedkov

7. | Chyby Akakolvek vyroba, ktora ma za nasledok prepracovanie alebo tvorbu
Srotu.
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K siedmym zakladnym druhom plytvania je dopinené 8. plytvanie, a to fudia - nevyuzity
potencial pracovnikov a ich tvorivosti (Cervinka, 2013).

1.2 STIHLA LOGISTIKA A PLYTVANIE V LOGISTIKE

V sucasnej dobe je podiel logistiky na uspechu, alebo neuspechu podniku vefmi vysoky.
Tak ako sa organizacie a podniky snazia minimalizovat plytvanie vo svojich vyrobnych
procesoch, tak sa snazia minimalizovat straty aj v logistickych procesoch a tak vytvorit
takzvany $tihly podnik. (Cerkala, Potoczky, 2012).

Poc¢as vyrobného a logistického procesu je potrebné vykonavat urcité pohyby. No
niektoré pohyby su uplne zbyto¢né a neprinadaju pridanu hodnotu pre podnik a tak ani
nevytvaraju zisk pre podnik. Medzi zbytoéné pohyby mézeme zaradit napriklad pohyby, ako
su napriklad natahovanie sa za polotovarom, alebo nastrojom . Taktiez zbyto&na chédza,
ohybanie, alebo zdvihanie. Zaraduju sa sem taktiez zbytocné pohyby strojov, alebo
obsluznych zariadeni. Taktiez tieto pohyby mézu mat aj neblahé ufinky na zdravie Cloveka a
modze byt ohrozena bezpecnost prace (Sutherland, Bennett, 2007).

Zbyto€na manipulacia je daldim druhom plytvania v logistickych procesoch. Manipulacia
s materidlom bola, je a vzdy aj bude nutna a nevyhnutna a z toho dévodu je dblezité ju
maximalne redukovat na C€o najnevyhnutnejSiu mieru. Dévod je jednoduchy, procesy
manipulacie s materidlom pre podnik nepridavaju Ziadnu hodnotu ani zakaznikovi ani
produktu. ldentifikacia a znizovanie tohto druhu plytvania je velmi naro¢ny proces a €asto je
problém urcit, ktoré procesy by sa mali nachadzat vedfa seba a podfa toho urcit aj
rozmiestnenie vyrobnych strojov, pomocou ktorych sa vyrabaju produkty v podnikoch
(Sutherland, Bennett, 2007)

Najvacsie plytvania, ktoré sa vyskytuju v logistike su (Ciganekova, 2017):

1. V oblasti prepravy, skladovania a manipulacie s materialom je zamestnanych az 25%
zamestnancov vyrobnych podnikov.

2. V oblasti prepravy, skladovania a manipulacie zabera logistika a s fnou spojené procesy az
55 % pléch podnikov.

3. V oblasti prepravy, skladovania a manipulacie tvori az 87 % &asu, ktory stravi material v
podniku.

4. Cinnosti, ktoré spadaju pod logistiku mdzu tvorit od 15 do 70 % celkovych nakladov na
vyrobu vyrobku a taktiez do velkej miery ovplyviuju aj kvalitu produktov.

5. V priebehu logistickych procesov sa taktiez mbzu stat’ aj pripady, kedy sa material alebo
tovar méze znehodnotit z désledku nespravneho skladovania, dopravy alebo manipulacie.
Znehodnotenie spésobené logistikou je v rozmedzi 3 az 5 %.

1.3 MATERIALOVY TOK

Na dosiahnutie plynulosti vyroby je potrebné, aby vstupny material a vystupny material
bol v sulade s poZiadavkami, ktoré si kladie zakaznik. To znamena snahu o navrhnutie a
realizovanie materialového toku, ktory by bol ¢o najefektivnejSi (PekarCikova, 2011).
Materialovy tok je definovany ako organizovany pohyb materialu vo vyrobnom procese (Bigos,
Kiss, Ritok 2008).

Za zaklad efektivnosti v problematike materialového toku sa povazuje stav, kedy ma
material ¢o najjednoduchsi priebeh s o najnizSou frekvenciou materialového toku. Tento stav
potom umozniuje tvorbu vacsieho mnozstva ucelenych manipulaénych jednotiek, ktoré mézu
byt prepravované vo vacsom objeme (PekarCikova, 2011, Urblikova, Gajdos 2010).
Usporiadanie a dizka materidlového toku je ovplyviiovana priestorom a rozmiestnenim
jednotlivych objektov vo vnutri podniku, ako aj komunikaciou vo vnutri jednotlivych objektov
podniku. Tym sa rozumie rozmiestnenie strojov, zariadeni na pracovisku, ale aj rozmiestnenie
jednotlivych pracovisk medzi jednotlivymi objektmi v podniku (Bigo$, Kiss, Riték 2008). Dalej
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materialovy tok vo velkej miere ovplyviuje aj sled jednotlivych operacii, ktoré po sebe
nasleduju, aby sa zo vstupného materialu stal hotovy produkt (Pekar&ikova, 2011).

Analyza materialovych tokov

Manipulacia s materialom zahffia v3etky operacie suvisiace s premiesthiovanim a
skladovanim materialu. Vzhladom na to, ze tieto €innosti nezvySuju hodnotu materialu, kazdy
podnik sa snazi minimalizovat naklady spojené s tymito Cinnostami. Ide prevazne o zniZovanie
prepravnych vzdialenosti, minimalizaciu stavu zasob, zvySenie stupna mechanizacie loznych
a skladovacich operacii. Pri optimalizacii materidlového toku a d&innosti spojenych s
manipulaciou s materiadlom mozno dosiahnut vyrazne finan&né uspory. (Klapita, Lizbetin 2010)

Pri racionalizacii vnutropodnikovej dopravy a manipulacie s materialom musi byt prvym
krokom presné zachytenie a vyhodnotenie su¢asného stavu. Analyzuje sa vyuzitie vozidiel,
dopravnych tras, zistuju sa prazdne a nevyuzité jazdy. Na zaklade tejto analyzy je mozné
odhalit’ slabé miesta vnutropodnikového dopravného systému. (Rybansky, Vidova, Bozek
2006)

Faktory, ktoré ovplyviiuju spésob manipulacie a urCuju poZiadavky na manipulaciu,
dopravu a skladovanie manipulovaného materialu, €i tovaru su druh, mnozstvo, objem,
hmotnost, rozmery a tvar materialu. Analyza materialového toku sa zameriava len na tie
najdéleZitejSie presuny materialu medzi miestami prijmu a miestami vydaja materialu.
(Krajcovi¢ a kol. 2004)

Pre systematicky pristup k rozboru materialovych tokov je potrebné sa zamerat’ na zber
a spracovanie informacii o (KrajCovic€ a kol., 2004)

. manipulovanom produkte,

. manipulovanych mnozZstvach,

. pohybe materialu,

. ¢innostiach zabezpecujucich a ovplyvaujucich pohyb materialu,

. Casoch trvania jednotlivych operacii vykonavanych s materialom,
. dizke materialového toku,

. manipulaénych prostriedkoch.

NOoO O~ WNPRE

1.4 STIHLY LAYOUT

Layout predstavuje spésob usporiadania vyrobnych faktorov (stroje, zariadenia, nastroje

a zamestnanci) a ich prerozdelenia do jednotlivych €innosti procesu. Nevhodny layout moze

viest' k prili§ dlhému, zmatoénému a nepredvidatelnému toku, ¢akaniu zakaznikov, dlhému

procesnému Casu, neflexibilnej ¢innosti a vysokym nakladom (IPA Slovakia, 2012).

Pri tvorbe Stihleho layoutu treba zohladnit' nasledovné zasady (IPA Slovakia, 2012):

e Vlastna bezpecnost- vSetky procesy, ktoré su potencidlne nebezpelné pre zakaznika
alebo zamestnanca musia byt zabezpecené.

o Dizka toku materidlu, resp. informéacii by mala byt primerana g&innosti. To véaéSinou
znamena minimalizaciu vzdialenosti, ktoru musi material prejst.

e Prehladnost’ toku — kazdy tok materialu by mal byt dobre znaceny, prehladny a zrejmy
pre kazdého zamestnanca.

e Podmienky zamestnancov — zamestnanci by mali byt umiestneni daleko od hluénych
alebo neprijemnych €asti prevadzky.

e Koordinacia riadenia— dohladu a komunikacii méze napoméct rozmiestnenie
zamestnancov a pouzitie vhodnych komunikaénych zariadeni.

o Pristupnost’ udrzby — vSetky stroje a zariadenia by mali byt pristupné Cisteniu a udrzbe.

e Vyuzitie priestoru — priestor by sa mal vyuzit vhodne. To zvy€ajne znamena minimalizaciu
priestoru.

¢ Dlhodoba flexibilita — layout sa potrebuje periodicky menit. Dobry layout je navrhnuty tak,
aby sa s buducimi potrebami vedel flexibilne menit..
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2 ANALYZA MATERIALOVEHO TOKU VO VYBRANOM PRIEMYSELNOM PODNIKU

Analyza materialového toku bola vykonana v podniku, ktory vyraba elektrické
rozvadzacCe a rozvodné skrine. V prispevku sa autori budu detailne venovat materialovému
toku medenych dielcov (zbernic). Zakladnou vyskumnou metédou bolo priame pozorovanie
materialového toku a vyrobného procesu medenych zbernic. Ciefom analyzy bolo ziskat
relevantné informacie o materidlovom toku z hfadiska ¢asu a vzdialenosti. Na meranie ¢asu
sa pouzili elektronické stopky a vzdialenosti merac vzdialenosti.

Analyza materialového toku medenych zbernic

Medené zbernice su jednou z najdélezitejSich sucasti elektrickych rozvodnych skrif,
kedZe ich hlavnou ulohou je vedenie elektrického prudu v silovej €asti obvodu.

Vstupnym materialom pre proces vyroby medenych zbernic si medené tyée s dizkou 6
m, ktoré su do podniku transportované nakladnym vozidlom (bod 7, obr. 2). Nasledne je
material premiestneny motorovym vysokozdviznym vozikom do prijimacieho skladu, kde je
vykonana vstupna kontrola (bod 2). Po prijati a zaevidovani, material ¢aka na vyskladnenie do
okamihu zacCatia prac na prislusnej zakazke. Zo skladu je material premiestneny motorovym
vysokozdviznym vozikom na prvé pracovisko — delenie materialu (bod Z), kde zamestnanci
narezi medené tyée na pozadovanu dizku a uloZia ich na palety. Nasledne zamestnanci
opracuju zrezané hrany na bruske a opatovne uloZia medené tyCe na palety za ucelom
prepravy medenych zbernic na dalSie pracovisko. Palety s medenymi tyami su prepravené
motorovym vysokozdviznym vozikom na pracovisko dierovania a ohybania zbernic (bod D),
kde prebieha proces dierovania a ohybania medenych zbernic. Na uvedenom pracovisku sa
do zbernic urobia diery pozadovanych tvarov a rozmerov, ktoré sluzia na spajanie jednotlivych
komponentov a taktiez na uchytenie zbernic do skrifi. Po dierovani nasleduje proces ohybania.
Pri tomto procese sa medeny material ohyba na pozadované tvary, ktoré su predpisané
technickou dokumentaciou. Vydierované a ohnuté medené zbernice su potom ulozené na
paletu. Takto ulozené medené zbernice znova putuju na pracovisko delenie materialu (bod Z),
kde sa do nich vyrezavaju dilatacné drazky s cielom uvolnenia pnutia materialu zabranenia
deformovaniu materialu vplyvom tepla, resp. chladu. Po vyrezani dilataCnych drazok su
medené tyCe naloZené na paletu a nasledne premiestnené do bodu 3 (samotna vyrobna hala).
Presuny medzi jednotlivymi pracoviskami su realizované motorovym vysokozdviznym
vozikom. Na pracoviskach vykonavaju manipulaciu s medenymi ty¢ami samotni zamestnanci
ruéne. Po prekontrolovani vSetkych medenych zbernic, sa zbernice ulozia do boxov v bode
3C. Odtialto sa potom zbernice montuju do elektrickych rozvodnych skrif. KedZe sa jedna o
tazky a v mnohych pripadoch aj rozmerovo velky material, dost' ¢asto sa stava, ze pracovnik
tieto tyCe nosi po jednom kuse v rukach, ¢o spdsobuje zbyto€nu manipulaciu, zbytoény pohyb
a taktiez Cakanie na material. NajdblezitejSie plytvanie vznikd v dosledku nespravneho
rozmiestnenia pracovisk a naslednosti technologickych operacii a zbytoéného pohybu
pracovisk delenie materialu (Z) — dierovanie a ohybanie (D) — delenie materialu (Z). Ako je
mozné vidiet z pdvodného stavu pohybu materialu a tab. 2, ktora zaznamenava vzdialenost’ a
Casové trvania pohybu materialu je zrejmé, ze namerané hodnoty su vysoké a material
prekonava vzdialenost 498 metrov. Tato vysoka hodnota je zapriinena hlavne tym, ze stroje
sluZiace na obrabanie su rozmiestnené po celom aredli podniku (Durig, 2019).

Tab. 2 obsahuje namerané hodnoty celkovej vzdialenosti materialového toku a celkové
Casové trvanie pohybu materialu medzi jednotlivymi pracoviskami. Z piatich nameranych
hodnét pre uvedenu trasu bol vypocitany aritmeticky priemer ¢asového trvania.

Tab. 2 Namerané hodnoty vzdialenosti a Casoveho trvania pohybu medeného materialu medzi
jednotlivymi pracoviskami (vlastné spracovanie podla Duris, 2019)

Trasa Vzdialenost’ Cas [s]
[m] 1. 2. 3. 4, 5. Priemer
7-2-7-D-Z-3 498 696 670 690 702 698 691,2
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Obr. 2 Layout podniku s vyznadenym materialovym tokom (Duris, 2019)
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3 UPLATNENIE STIHLEHO RIADENIA V PRIEMYSELNOM PODNIKU

Z ddvodu narastu objemu produkcie a lepSieho rozmiestnenia pracovisk a eliminovania
plytvania sa vedenie podniku rozhodlo roz$irit’ svoje priestory odkupenim susednej haly. Novy
layout s navrhnutym materialovym tokom je znazorneny na obr. 3.
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Obr. 3 Novy layout podniku s vyznadenym materialovym tokom (Duris, 2019)
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Zmena materialového toku medenych zbernic

Analyzou materidlového toku bolo zistené, zZe vyroba medenych zbernic bola
realizovana na pracoviskach, ktoré sa nachadzali v rébznych &astiach arealu podniku, ¢o
spbésobovalo spominané druhy plytvania. Za ucelom odstranenia plytvani bolo navrhovanym
rieSenim zoskupenie pracovisk podielajucich sa na vyrobe medenych dielcov do jednej Casti,
resp. miestnosti nachadzajucej sa v novej vyrobnej hale. Navrhovana dielfia uréena na
spracovanie a vyrobu medenych zbernic je zobrazena na obr. 3 — oznadena ako Cu. Do
vyznaeného novovytvoreného priestoru sa presunie vSetko strojové vybavenie, ktoré je
potrebné na opracovanie medenych polotovarov, aby podnik vyrobil hotové suciastky a
komponenty pozadovanych tvarov a rozmerov. Materialovy tok po zmene zaéne dodanim do
podniku nakladnym vozidlom (bod 7, obr. 3). Nasledne bude presunuty do vstupného skladu
(bod 2). Nasledne bude material dopraveny na novovytvorené pracovisko (Cu). Rozmiestnenie
strojov a materialovy tok bol navrhnuty v stlade so sledom operacii pre spracovanie vstupného
medeného materialu na hotové medené zbernice. Z toho dévodu, aby bol materidlovy tok v
dielni pre spracovanie medi o najefektivnejsi, je materialovy tok pre vyrobu medenych zbernic
v tvare slu¢ky. Tymto navrhom by bolo mozne minimalizovat vzdialenost, ktord musi material
prekonat v procese vyroby medenych zbernic (Duri$, 2019).

Navrhom bola snaha o vytvorenie materialového toku v dielni, ktory bude mat' podobu
kruhu alebo slucky, kde dverami pride material na opracovanie a ulozi sa na miesto, ktoré je
oznacené na obrazku 4 ako bod CO, teda vstupny medeny material. Nasledne sa bude delit
na pozadované rozmery (delenie materialu, bod R1 a R2). Pri tomto procese sa budu vyuzivat
dva druhy strojov a to pasova pila, bod R1 a takzvana gilotina, bod R2. Deleny material bude
nasledne presunuty k bruske (brusenie materidlu, bod B). Dalsim krokom je dierovanie,
(dierovanie materialu, bod D1 a D2), kde sa vytvoria potrebné otvory danych tvarov a rozmerov
podla technickej dokumentacie. Pri procese dierovania budu pouZité dva stroje, jeden vacsi,
bod D2, ur€eny na dierovanie velkych medenych dielov a druhy mensi, bod D1, uréeny na
dierovanie malych medenych dielov. Predposlednym krokom je ohybanie (ohybanie materialu,
bod O), kde je polotovar ohybany na poZadované tvary podfla vyrobného vykresu a technicke;j
dokumentacie. Poslednym krokom vo vyrobnom procese medenych dielov, CU zbernic je
rezanie. Pre tieto ucely sluzia dva stroje, cirkularka, bod C, a pasova pila, bod PP. V tomto
kroku sa do medenych dielov vytvaraju dilatatné drazky. Medena zbernica ako hotovy a
opracovany vyrobok, ktory presiel vSetkymi operaciami, aby sa zmenil z polovyrobku na hotovy
vyrobok bude umiestneny a uskladneny na paletach (uskladnenie materialu, bod C1), ktoré su
umiestnené pri stene, vedla dveri a rozdelené podfa zakazky. Prichystany material je nasledne
odvezeny na miesto, alebo do tej Casti haly, kde bude montovany do elektrickych skrifi (bod
4, obr. 3), a tak sa stane ich sucastou (Durié, 2019). Detail a grafické zobrazenie pracovisk a
tiez tok medeného materialu v dielni je zobrazeny na obr. 4. Tab. 3 zobrazuje obsahuje
namerané hodnoty celkovej vzdialenosti materidlového toku a celkové Casové trvanie pohybu
materialu medzi jednotlivymi pracoviskami po zmene ich usporiadania.

Tab. 3 Namerané hodnoty vzdialenosti a Casoveho trvania pohybu medeného materidlu medzi
Jednotlivymi pracoviskami po zmene ich rozmiestnenia (viastné spracovanie podfa Duri$, 2019)

Trasa Vzdialenost’ Cas [s]
[m] 1. 2. 3. 4. 5. Priemer
7-2-Cu-4 123 111 121 115 119 118 116,8

Vyhodou aplikacie tohto navrhu je, Zze sa minimalizuje plytvanie, ktoré je sp6sobené
velkou dizkou trasy, ktoru material musi prekonat, aby sa z polovyrobkov stala hotova
suciastka, ktora je nasledne montovana do elektrickej skrine.

Vytvorenim oddelenej dielne, alebo priestorov, kde by sa zlucili jednotlivé ukony
obrabania medenych Cu zbernic by podnik minimalizoval vzdialenosti na vzdialenosti, ktoré
by material musel vykonat iba medzi pracoviskami v tej danej miestnosti, Cize vzdialenosti by
sa zmensili radovo na desiatky metrov. Dal$ia vyhoda, ktora vyplyva z tohto navrhu je aj fakt,
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Ze pri rekonstrukcii novej haly sa spravila aj nova betonova podlaha. To zamena, Ze na prenos
medeného materialu nie je potrebnym motorovy vysokozdvizny vozik, ako to bolo potrebné pri
preprave po areali podniku, ale postaci aj paletovy vozik, alebo elektricky nizkozdvizny vozik
(Durig, 2019).
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Obr. 4 Detailné zobrazenie materidlového toku v dielni pre spracovanie medenych zbernic (Duris,
2019)

ZAVER

Sucasna doba je znama silnym konkurenénym bojom medzi jednotlivymi podnikmi na
trhu. V boji o ziskanie zakaznika hra délezitu ulohu cena ponukaného produktu a aj doba, za
aku produkt dokazu podniky zakaznikovi poskytnut. Na to, aby podniky na trhu boli uspesné,
je potreba cenu produktu a taktieZz aj dobu vyroby stéle znizovat. Jednou z moZzZnosti, ako
znizovat cenu produktu a skracovat dobu jeho vyroby je minimalizacia, pripadne uplna
eliminacia plytvania poc€as vyrobného procesu. Z toho dévodu sa podniky stale viac a viac
snazia o to, aby vytvarali efektivne a plynulé vyrobné procesy. Na to, aby podnik mohol
efektivne vyrabat, musi byt zabezpe€eny okrem iného aj efektivny materialovy tok vo vnutri
podniku, kedZe preprava materialu v podniku a medzi jednotlivymi operaciami zabera zna¢nu
Cast Casu, ktoru material stravi v podniku. Z toho dévodu, aby sa tieto vzdialenosti skratili a
tak sa skrati aj doba trvania tejto prepravy, podniky aktivne vyhladavaju metddy a rieSenia,
ako tento materialovy tok zefektivnit. Zefektivnenie materialového toku tak méze mat za
nasledok uSetrenie podnikovych zdrojov a skratenie doby vyroby ponukanych produktov.
Vzdialenost materialového toku medenych zbernic by sa znizila 0 375 metrov a ¢asové trvanie
v priemere 0 574,4 sekund.
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Ciefom prispevku bolo poukazat na moznosti vyuZitia Stihleho riadenia v podmienkach
priemyselného podniku eliminaciou vybranych druhov plytvani v materialovom toku a vyuzitim
zasad tvorby Stihleho layoutu.
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CONCEPT OF ENTERPRISE ARCHITECTURE
Vanessa PRAJOVA, Lubica MRVOVA and Petra MARKOVA

ABSTRACT

The key objective of Enterprise Information Systems is to provide the most efficient, yet
effective support for business processes, business units and, in particular, communication
within the company through shared data. The strategic task is, therefore, to identify business
processes, their measurement and evaluation, so that it is possible to find out exactly which
processes are crucial for the company. Business processes should be designed and
implemented in such a way as to bring them into line with the goals and strategy of the
company. The need to capture and subsequently optimize business processes is also part of
meeting the conditions of certification according to STN EN ISO 9000 Quality management
systems and for the implementation of process management of the company.

KEY WORDS

Enterprise Architecture, business processes, information technology, identification

INTRODUCTION

Enterprise Architect (EA) software helps individuals, groups, and large companies design
and manage complex information. This is often related to software development and design of
IT systems and their deployment, but may also be related to business analysis and business
process modelling. Enterprise Architect integrates and integrates a broad range of structural
and behavioural information, helping to build a coherent and trusted architectural model that is
or will be. It also offers tools to manage versions, find differences, revise changes, and execute
project development with security control and enforcement.

Currently, Enterprise Architecture is defined by multiple authors:

According to Buchalcevova and Gala (2008), "Enterprise Architecture is an approach,
concept, means and tool by which we express the fundamental organization of the relationship
between business and its information systems, leading to the fulfilment of the organization's
mission system. "

According to Ross et al. (2006) "Enterprise Architecture is an organizational logic of
business processes and IT infrastructure that reflects integration and standardization
requirements, based on the company's selected operating model. It provides insight into
business processes, systems and technologies so that individual projects build the capabilities
of the organization in line with the long-term goal and not just to meet immediate needs".

WHAT IS ENTERPRISE ARCHITECTURE?

Enterprise Architect is a Computer-Aided Software Engineering (CASE) tool for
designing and designing software systems, modelling business processes, and other
generalized modelling purposes. Enterprise Architect is based on the latest UML 2.1
specification (www.omg.org). UML defines the visual language that is used to model individual
domains or systems (proposed or existing). Enterprise Architect is a progressive tool that
covers all aspects of the development cycle and allows you to track requirements from
collection, analysis, design and implementation to deployment and maintenance. It also
provides support for testing and checking changes. (www.sparxsystems.com)
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Information architecture V\®\ Product architecture
| E\E

Process architecture @/

Application architecture /@, Technical architecture

Fig.1 Enterprise architecture: Integrating architectural domains (Jonkers et al, 2006)

Enterprise Architect offers the following options (www.sparxsystems.com):

v
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AN NN NN

AN

model complex information, software and hardware systems using UML-compatible
notation;

model, manage and track requirements in deployed systems;

create detailed and high-quality documentation in RTF and HTML formats;

use the Enterprise Architect Framework, which is an industry-standard,;

generate and reverse engineer code in more than ten programming languages;

model databases, create DDL scripts, and analyze database schemas accessible
through ODBC through reverse engineering;

manage versions with merging support;

entralize company-wide documentation of processes and information systems;

model dependencies between elements, behaviour and system states;

model hierarchies of classes and other components;

manage the project vocabulary, tasks and comments on the project;

assign resources to the individual elements of the model and compare the planned and
real use of these resources;

hare models using the latest XMI 2.1 format;

import models in XMI format from other tools;

track Version Control versions using XMI technology with SCC, CVS, or Subversion
configurations;

use UML Profiles UML Profiles to create user extensions for domain-specific modelling;
save complete diagrams as UML patterns and use them later as a template;

analyze and record element relationships using the Relationship Matrix;

script and automate tasks using the detailed Automation Interface;

connect to shared database storage spaces using MS SQL Server, MySQL, Oracle
and others;

replicate changes in the distributed environment using Controlled XMI Packages;
Transform perform model-to-model transformations using Model Driven Architecture
(MDA);

Model With Model Views you can create and share dynamic views of individual
elements and diagrams of the model;

Mind record Mind Maps, create Business Process Models and Data Flow Diagrams
using UML;
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v" visualize your applications using Debug and Profiling Workbench.

ENTERPRISE ARCHITECTURE GOALS

In taking a holistic approach, starting from the business needs of an organization, the
main objectives of enterprise architecture is building a culture of reuse through a common
language, as shown in Fig. 2. This should be done in an evolutionary, not a revolutionary, way,
with a governance team acting in an operational environment with different scopes: the global
business and strategy scope, the information systems scope, and the projects scope. Support
should be provided using the right tooling for promoting reuse throughout the organization.
(www.oracle.com)

Enterprise architecture Goals

Governance

Operational

Support

FIG.2 Enterprise architecture goals (www.oracle.com)

Governance team - should create and maintain assets reflecting the current state of the
organization in terms of existing functional blocks. In those assets, a global description of the
current state is done; this should help identify the silos of the current information system. A
target state should also be defined associated to a roadmap. To be able to apply the roadmap
to the target, the governance team should be present in the new project from their inception,
providing guidelines and enforcing common rules and best practices throughout the
organization. Principles, policies, taxonomies, enterprise canonical data models, data
repositories, best practices, reusable assets, and guideline should be defined and maintained
with the governance team involving all lines of business and IT.(Sheer et al.,, 2005,
www.oracle.com)

Global business and strategy scope - The enterprise architecture should align IT with the
strategy of the organization. It has the objective of providing an agile information system that
can be adjusted easily to the continuous changes of the business. This dictates the business
frameworks and principles leading to the functional building blocks that are necessary for the
composition, and recomposition of the business processes. (Sheer et al., 2005,
www.oracle.com)

Information systems scope - The enterprise architecture team references the existing
functional building blocks. It also defines new functional building blocks needed for the
business processes as defined in the global business scope in the business processes plan.
The information systems scope relates to the functional plan and should provide the correct
level of abstraction using a common language understandable by business and IT. Information
systems assets are defined in the functional plan. This definition includes the communication
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between applications in the functional level along with canonical enterprise data models,
common language, taxonomy, and data repositories. The access to those assets should be
defined and controlled. The work on the functional plan should be mapped to applications in
the applications plan. Standards and product support should be identified in association with
the aspects covered by the each of the applications. The reference architecture is defined
within this scope. (www.oracle.com)

Projects scope - On the operational level, most of the actions should be done with projects to
insure that the principles and guidelines are applied. Architects from the governance team
should insure that the detailed technical requirements and project architectures are in
compliance with the enterprise principles, policies, and uses of the enterprise common
language. Applying the architecture blueprints to deliverables for projects in the early stages
of the investment cycle increases the odds of delivering on time, on budget, to specification,
with quality, and with enhanced reuse capabilities. In this way, projects can provide new SOA
building blocks that can be reused throughout the entire organization. (Sheer et al., 2005,
www.oracle.com)

BENEFITS AND RISKS OF IMPLEMENTING ENTERPRISE ARCHITECTURE

It follows from EA characteristics ability to connect the business and ICT community to
create an environment in the enterprise that enables management to make informed IT
decisions and prevent mistakes and wasted investments in the current environment of radical
ICT, business and, last but not least, the need to comply with standards and legislation. Table
1 gives examples of EA's tasks in different situations. (Basl et al., 2011)

Tab.1 Examples of EA tasks in different situations (Basl et al., 2011)

Characteristics of the situation The role of EA
The concept of "Service-Oriented Computing, | EA allows through an appropriate business
SOC," which introduces the concept of services | footprint perspective view among stakeholders to
into the ASW environment and creates the | identify business services, application services
conditions for providing them from Cloud | ASW and infrastructure services ICT their
Computing with the possibility of offering and | addiction.
consuming "anything as a service", represents a
radical change in ICT.
Globalization and customer orientation mean | EA can then be a means to detect the impact of
significant business changes that need to | businessinnovationonIS/ICT and can formulate
address through the process, product, | specific and precise tasks that IT needs to
organizational and marketing innovations. | accomplish for business changes to be met.
Informatics must respond to these initiatives in
such a way as to support the functioning of the
organization in such a turbulent environment
flexibly and effectively.
As a result of various scandals which pointed to | By its description, EA enables clear
a discrepancy between the information provided | documentation of the link between business,
and the actual state of operation of the company, | information and responsible persons.
a number of measures of a legal nature, such as
SOX, Basel Il, HIPA, United States Patriot Act.
The organization made a strategic decision to | EA makes it possible to identify all components of
significantly reduce investment and operating | the application and technology architecture and
costs in all commodity areas, including IT. It has | convert them to business requirements.
rightly identified the need for significant progress | Ultimately, EA is able to translate the required
in consolidating the application architecture and | changes leading to savings on the side of the
standardizing the technology infrastructure. main and support processes into changes in the
IT architecture and to align them with changes
taking place autonomously in IT.
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In addition to the examples given below, which may serve as arguments in assessing
the introduction of EA, the competitor's experience and its applications can also be used as
arguments.

However, it is important to be aware of the potential risks when assessing EA. In
particular, the findings made by Lankhorst (2005) are opposed to the introduction of EA, which
points out that "EA will be an important means and tool in planning and managing IT
development in line with business needs only when the company is at the third level, i.e.
formalized ". It also appears to be risky when an organization with the EA concept implemented
does not review changes resulting from various business initiatives in their overall impact on
society or focuses only on the technological aspect of change. In such cases, EA becomes an
irrelevant strategic management tool and, instead of being the driving force behind change, it
becomes an obstacle to it. (Obitz, et al., 2009)

CONCLUSION

Enterprise Architecture is a new concept that extends the strategic management
practices of the company. The concept introduces a complex and holistic view of the business
in a difficult economic environment, allowing management to make informed decisions about
the business's direction, recognizing all the consequences of such decisions.

Since the enterprise architecture model reflects the state of the system, which is constantly
evolving, changing and improving, it is important to realize that Enterprise Architecture will
never be completed and its model should be continuously updated in a controlled manner.
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STRATEGIC DECISION MAKING IN CONTEXT OF PEER TO PEER CONCEPT
AND BLOCKCHAIN TECHNOLOGY IN THE CONDITIONS OF SLOVAK
ENTERPRISES

Marek SARMIR, Rudolf HUSOVIC, Martin CSASZAR, Peter SAKAL

Abstract

The paper focuses on the analysis of the current state of the use of peer to peer technology in
the management of the Slovak enterprises with a focus on blockchain technology. Paper
illuminates the materials and methods used for analysis, followed by the results of the analysed
dataset. After spotlighting the status quo, we conclude the assumptions of the paper with
discussion.

Keywords:
Blockchain, Peer-to-Peer, Strategic technology

1 Introduction

Current management in industrial enterprises is competing on rapidly changing
challenges in terms of technological development, which represents tool for efficiency in the
field of mass production. We can see massive potential for improvement and replacing the
current centralised ecosystem which relies on fragile centralised solutions. Blockchain appears
to be the right solution for this issue. However, according to Trend.sk (2019), it appears that it
is not easy to understand how blockchain technology works for everyone. The most well-known
example of a blockchain system is the cryptocurrency Bitcoin. The reason why blockchain was
implemented in the form of currency, like Bitcoin, is quite clear. The reason for this is its
inherent property - the authenticity of the information. The system is trustworthy without any
central authority authorizing it. Blockchain solves not only the problem of deliberate action, but
also the mistakes that have been made unwittingly.

In keeping with Colombus (2018) the manufacturing sector is a major contributor to
global GDP. US producers accounted for USD 2.33 trillion in the first quarter of 2018 alone,
corresponding to 11.7% of the country's economic performance and with 12.75 million jobs
being an important sector for maintaining employment and national economy.

2 Data Protection in the Context of Strategy

Conforming to the material presented in Material, Handling and Logistics (2018)
blockchain brings an environmental aspect to the production process, which also ensures that
falsifying environmental recordings will not be an easy task. The potential applications of this
technology in business are huge. According to the Accenture Technology Vision Global
Report, 60% of directors rank this technology among the key technologies of the near future
(mhlnews.com 2017).

Deloitte conducted a survey which highlights the high rate of fraud in the supply chain,
despite the constant increase in the number of companies that use different analytical tools to
reduce fraudulent practices (Sit 2017). Therefore, manufacturers are increasingly focusing on
new technologies, including blockchain, in order to reduce the number of different supply chain
frauds. By 2020, it is estimated that 60% of the major manufacturers will be dependent on
digital platforms and up to one third of all production supply chains will use analysis-based
cognitive capabilities to increase cost efficiency by up to 10% and service performance by up
to 5% (mhlnews.com 2017). By 2021, a number of new technologies will be integrated into the
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manufacturing sector, with 20% of the top manufacturers using Al, 10T, cognitive systems and
blockchain (Sit 2017). According to Columbus (2018) company Capgemini has researched
731 organizations in its worldwide blockchain integration research, focusing on existing or
planned use of Blockchain technology. Research has shown that up to 447 organizations are
currently experimenting with blockchain or directly implementing this technology. The results
of the survey show interesting solutions to various problems in managing the production
process and eliminating current deficiencies (Columbus 2018). In keeping with Columbus
(2018) problems with traditional supply chains are:

» lack of traceability,

 risks linked to multiple stakeholders,

* manual processing,

» compliance,

» reconciliation load.

According to Columbus (2017) blockchain would solve these problems because of

(Columbus 2017):

audit trail for all transactions,
» is safe against unwanted changes,
* is near real-time,
» is digitized, therefore faster,
+ the tamper-resistant data is easily verifiable,
» the only common source of truth.

The main reasons why companies have decided to invest in blockchain technology

(Columbus 2017):

cost reduction (89%),
* increased traceability (81%),
» increased transparency (79%),
* revenue increase (57%),
» risk reduction (50%),
« creating new business opportunities (44%),
» increasing customer numbers (38%).

Our goal, in this paper, is to map and analyse the status quo of industrial field of business
in Slovak Republic in terms of the application of the blockchain technology.

2.1 Blockchain Strategical Applications

The area with the greatest potential for using Blockchain technology is the manufacturing
area. The combination of blockchain and loT technology will revolutionize product safety,
transparency, risk management, maintenance, repair and lead to new business models based
on the use of smart and connected products.

According to Newman (2017) Blockchain is one of the innovative open-source ways to
increase its competitiveness towards larger businesses. According to surveys, 58% of
manufacturing companies used blockchain technology in 2017, which focuses on supply chain
value added, order tracking, maintenance, and other strategic processes that are essential to
maintain competitiveness with large manufacturing enterprises (Newman 2017).

With reference to O’Brien (2017), the cumulative global cost of cyber-attacks and fraud
in the manufacturing industry is $ 3.7 trillion (€ 194,000 per plant). This number will most likely
have a growing trend line in the future, as cyber-attacks are more sophisticated and efficient.

Possible issues that blockchain can help eliminate are (O’Brien 2017):

* corruption,
* invoicing fraud,
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+ fraud in manufacturing and shipping,
» the public database of certified parts,
+ and all the innovative measures that are aimed at eliminating problems with the supply chain.

The goal of integrating Blockchain is to help manufacturers build more credibility in the
eyes of consumers than reliable ethical suppliers of goods and services and to give consumers
more quality (Ibm.com 2018).

Reported by Verizon (2017), the Internet of Things affects most industries, and
production is not an exception. This is evidenced by the fact that, between 2016 and 2017,
I0T's network connections increased by 84% in production, while the second growth sector,
energy, recorded only a 41% increase. IDC predicts that by the end of 2019, up to 75% of
large manufacturers will update their 10T operations to mitigate risk and speed up time to
market products (Verizon.com 2017).

According to Aberdeen Research (2018), 82% of manufacturing companies have
experienced some form of unplanned downtime over the past three years, with up to $ 260,000
an hour. Unplanned downtime, which is a specific category often attributed to equipment
failure, is even more expensive than expected (Immerman 2018).

Blockchain, therefore, enables the supply chain to securely and transparently consult
and record production data to all stakeholders in order to perform real-time data updates and
gather important data that can be used for predictive analysis to identify a problem before it
occurs (fortune.com, 2017).

For the 12-month period, up to 87% of manufacturing enterprises were affected by some
type of fraud (engineerlive.com, 2013). According to Kroll, who conducted the study, she
mentions an example, the falsification of professional sports jerseys in China that were falsified
so well that the fake product was indistinguishable from the real. This fraud case is one
example of the prevailing trend that is detrimental to producer confidence (Kroll, 2018).

In the following chapter we will combine two issues - CSR and peer to peer in business
management, to deliver the status quo in conditions of Slovak industrial management,
consisting of answers predominantly from PR managers as a spokespersons, followed by
CEOs.

3 Materials and Methods for the Analysis

We present outputs of the questionnaire made in December 2018. The questions were
formulated in conforming to the surveys CSR 1-8, the results of which are frequently published
by the under the leadership of prof. Sakal at UPIM MTF STU since 2001. The questionnaire
has closed and open-ended questions. Questionnaire was conducted in Google Forms,
distributed via email and social networks. The link on questionnaire responses is presented on
https://bit.ly/2Zm7bp4. We provide answers only from the closed questions. Outcome of this
survey is an overview of understanding the technology of general application of blockchain in
Slovak enterprises.

We analyse 96 returned questionnaires which are composed of 54% of industrial
companies. The first set of questions consists of basic identification questions for the
companies that participated in the survey. The second set of questions consists of research
guestions and supplementary questions on the use and discernibility of the Peer to Peer.
Concept Blockchain in order to increase business efficiency. Peer to Peer is a distributed
application architecture that partitions tasks or workloads between peers. Size of the database
for the purpose of the questionnaire survey was based on the size of the core set. According
to the Statistical Office of the Slovak Republic as of 31st December 2017, we considered
17,526 industrial enterprises as the basic set. The sample was a sample of 768 enterprises,
representing 4.38% of the base sample. Questionnaire. 95 respondents responded, until 31st
January 2019. Rate of return of the questionnaire was 12.37%.

Before the questionnaire was designed, the assumptions have been coined:
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Al. Less than 50% of industrial enterprises in Slovakia has experienced some
Blockchain management system.

A2. At least 10% of industrial enterprises in Slovakia use or would be able to use various
modifications of the Blockchain technology in company management in the management of
the company.

A3. More than 50% of industrial enterprises in Slovakia consider the main obstacle in the
integration of Blockchain technology to the time and cost of development or the ignorance of
the technology in question.

4 Results of the Analysis

Industrial production had the largest share of responses 54 (56.8%). Followed by 24
(25.3%) of companies operating in sectors such as IT 7 (7.4%), construction, wholesale, retalil,
financial intermediation, electronics are minority has 1 response. Industrial production (orange)
accounts for the majority of question: “In what industry does your business operate?”

Figure 1 Graphical representation of answers — question 1 (own processing)
For question “In what business sector does your business operate?” Industrial production
is the most common answer to the question: “What is the number of your employees?”: Large

enterprise (over 250 employees) and Medium enterprise (50-249 employees) appear most
often.

0 5 10 15 2

10-49 employees

0-9 employees

0 25

Figure 2 Graphical representation of answers — question 2 (own processing)

For the question: “In which region do you operate?” is Trnava region (28 respondents)
and Bratislava region (24 respondents) are the most common answers.
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Figure 3 Graphical representation of answers — question 3 (own processing)

For question: “Have you ever used any form of service or product based on Blockchain
technology to manage your business?” is No (orange) the most appearing answer (81.1%),
Yes (13%), | don’t know (2%), Lack of information (2%), Absolutely not (1%), On the plan (1%).

Figure 4 Graphical representation of answers — question 4 (own processing)

Assumption Al "Less than 50% of industrial enterprises in Slovakia have no practical
experience in their Blockchain management system." Therefore, the assumption was proven.

For the question: "What are the activities, which could be supported by Blockchain?”, the
answers show that up to 38 respondents (40%) said they could use blockchain in connection
with finance. 26 (27.4%) respondents reported communication. In addition, 25 respondents
(26.3%) reported human resources and 25 respondents (26.3%) said they could not imagine
blockchain technology in any business. 24 respondents (25.3%) decided for marketing. 16
respondents chose education (16.8%) and the remaining respondents said they could not
assess the issue.

For question:” What reasons prevent you to take advantage of the Blockchain technology
in your company?” Lack of knowledge of options appears most often. The answer suggests
that up to 66 respondents (69.5%) said that the biggest obstacle to using technology is the
technology ignorance. In addition, 22 respondents (23.2%) reported reluctance to innovate
and 13 respondents (13.7%) reported high development costs. 10 respondents (10.5%)
identified the unnecessary concept and 6 respondents (6.3%) reported negative experiences.
The rest of the respondents said they were unable to assess the issue.
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Assumption A3 “More than 50% of industrial enterprises in the Slovak Republic consider
the main obstacle to the integration of Blockchain technology to the time and cost of
development or ignorance of the technology in question” is confirmed.

Discussion

If an enterprise wants to be competitive and innovative, it must constantly develop new
opportunities, methods and solutions. Therefore, the management of the company will be
faced with challenging issues that will need to be resolved. One of the many questions will be
the implementation of various technological solutions, such as Blockchain. Therefore, the work
is focused on the current innovative possibilities of implementing this solution in industrial
enterprises and describing its positive impact on the industry. This innovative digital feature
provides the ability to set aside intermediaries, streamline processes and improve overall
security as well as simplify data management. The main goal of implementing this innovation
is market security and integrity, system stability in terms of data protection, combating various
types of fraud and eliminating other existing negative impacts.

Therefore, the assumption A2 “At least 10% of industrial enterprises in Slovakia use or
could use various modifications of Blockchain technology in company management”is proven.

In today's systematically evolving digital era, we consider it very important to keep
abreast of the current trends and be on the "pulse of the day". These solutions ultimately bring
us a new paradigm for the functioning of the company and have the potential to redefine the
functioning of the company as we have not known it before. The definition of a new company
based on the new principles of more sophisticated Peer to Peer system solutions builds the
pace of systemic changes that will bring a more efficient, fairer, decentralized and ultimately
more human society.
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